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For 

Active 

Service 


From  a purely  scientific  standpoint,  this 
Company  is  proud  of  its  contributions  to 
the  theory  of  Electrical  Measurement.  It 
is  still  more  proud  of 


Indicating  Instruments 

In  design,  in  material,  in  their  structural 
perfection,  they  are  thoroughly  worthy  to 
represent  Weston  ideas  and  ideals  in  the 
field  of  active  service. 

Weston  Electrical  Instrument  Co. 

27  Weston  Ave.,  Newark,  N.  J. 

23  Branch  Offices  in  the  Larger  Cities 


Weston  Round  Pattern  Switchboard  In- 
struments of  7-inch  diameter  are  the  stand- 
ard for  use  on  Wireless  Telegraph  Panels. 
As  they  are  of  the  highest  grade  and  de- 
signed for  commercial  installation,  they 
are  not  adapted  to  ejCperiments  in  wireless 
work.  Write  for  more  specific  informa- 
tion. 
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Urgently  Needed 
For  the  Army  and  Navy 


‘Rapid  advancement 
is  assured  Radio  men 
in  the  Navy,  Artil- 
lery, Signal  Corps 
and  A viation  Sections 
of  the  service.  Your 
instruction  at  the 
Marconi  Institute 
will  be  thorough, 
practical,  rapid  and 
highly  efficient. 


THE  need  for  trained  Radio  men  is  becoming  more 
acute  every  day.  Officers  in  every  branch  of  the 
service  are  constantly  sending  out  calls  for  Radio 
Operators.  Are  you  prepared  to  answer  this  call?  Your 
services  are  needed  and  it  is  your  duty  to  respond.  Every 
one  of  us  must  do  his  part. 


THE  MARCONI  INSTITUTE 
stands  ready  to  train  you  for  a re- 
sponsible position  in  the  Signal 
Corps,  Aviation  Section,  Artillery, 
Tanks  or  Naval  Radio  station  on 
land  or  sea. 

Officers  in  the  Army  and  Navy 
are  constantly  searching  for  radio 
trained  men.  Commissions  come 
quickly  to  such  men. 

The  prospective  radio  man  should 
bear  in  mind  that  the  Marconi  In- 
stitute has  more  than  4,000  gradu- 
ates to  its  credit.  The  majority  are 
now  serving  in  either  the  Army  or 
the  Navy.  Thousands  of  men  are 
still  required  by  our  Government. 

The  Institute  gives  direct  instruc- 
tion on  Submarine,  Airplane,  Cargo 
and  Passenger  Ship  apparatus. 
Vacuum  Tubes  are  especially  fea- 
tured. 

The  radio  laboratory  of  the  Insti- 
tute is  more  completely  equipped 
than  other  training  organizations 
of  its  kind  in  the  United  States. 

Students  are  not  only  taught  the 
theories  of  the  art  but  they  are 
given  the  opportunity  to  manipu- 
late and  adjust  the  most  modern 


types  of  apparatus  in  use  in  the 
year  1918.  Moreover,  they  receive 
the  benefit  of  the  years  of  practi- 
cal experience  of  the  staff  of  in- 
structors— men  who  have  been 
identified  with  the  commercial, 
scientific  research  and  administra- 
tive branches  of  radio  communica- 
tion since  its  inception. 

Students  may  attend  day  or  evening 
classes  throughout  the  year.  The 
New  York  school  alone  has  facili- 
ties for  teaching  550  students  a 
day. 

The  Institute  is  open  daily  for  in- 
spection and  you  are  cordially  in- 
vited to  visit  the  school  any  day 
from  10  A.  M.  to  4 P.  M.,  and  7.30 
P.  M.  to  9.45  P.  M.,  except  Satur- 
day, on  which  day  the  school  closes 
at  noon. 

Prospective  students  are  always 
welcome  for  personal  interviews. 

A very  interesting  and  instructive, 
fully  illustrated,  96-page  manual 
has  been  prepared  showing  the  pos- 
sibilities and  opportunities  in  the 
radio  field  and  the  facilities  for 
training  young  men  at  the  Marconi 
Institute.  A copy  will  be  gladly 
forwarded  to  you  upon  request. 


Address 


Director  of  Instruction,  Marconi  Institute 

25  Elm  Street,  New  York  City 

BRANCH  SCHOOLS: 

Rooms  361-70  Lenox  Bldg.,  Euclid  Ave.  and  E.  9th  St.,  Cleveland,  Ohio. 
New  Call  Building,  New  Montgomery  Street,  San  Francisco,  Cal. 
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Fool-Proof  Insulation 

for  Radio  Apparatus 

BAKELITE-DILECTO 

is  the  insulation  that  marks  your  appar- 
atus as  being  a quality  product . 

Wireless  apparatus  is  subject  to  all  kinds 
of  climatic  conditions  and  must  stand  the 
rigorous  elements  of  land  and  sea  and 
when  it  is  equipped  with 

BAKELITE-DILECTO 

you  have  no  fear  of  insulation  trouble 
arising  at  the  most  unexpected  moment 
when  repairs  are  hard  to  make. 

Furnished  in  Sheets,  Rods  and  Tubes . 

You  will  find  it  waterproof,  permanent 
and  strong. 

We  also  manufacture  Vulcanized  Fibre 
and  Conite for  special  insulating  purposes. 

Let  us  show  you  how  our  Standard  Products 


can  be  made  to  solve  your  insulating  problems. 


THE  CONTINENTAL  FIBRE  CO. 

' NEWARK,  DELAWARE 

233  Broadway,  New  York  City  332  S.  Michigan  Ave.,  Chicago,  111. 

525  Market  St.,  San  Francisco,  Cal.  411  S.  Main  St.,  Los  Angeles,  Cal. 

301  Fifth  Ave.,  Pittsburgh,  Pa. 
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To  Our  Readers 


THE  new  appearance  of  The  Wire- 
less Age,  in  the  large  size  and 
lighter  weight,  is  a step  taken  in 
co-operation  with  the  War  Indus- 
tries Board  to  aid  in  the  conserva- 
tion of  paper.  It  is  also  a step  in 

advance,  the  first  step  for  a broader 

editorial  policy  and  a better  maga- 
zine for  our  readers.  The  opportunities  to 
display  illustrations  to  better  advantage  is  but 
one  of  the  many  merits  of  the  new  size ; typo- 
graphical arrangement  and  more  equable 
division  of  features  will  also  recommend  it  to 
readers.  Then  there  is  the  editorial  policy. 

Since  our  country  entered  the  war  wireless 
work  has  been  concentrated  on  war  interests ; 
since  the  beginning,  and,  in  fact,  even  before 
the  declaration  of  war,  we  have  made  the  Age 
of  direct  practical  value  to  readers  who  have 
gone  into  the  service  and  thpse  looking  for- 
ward to  a call  to  the  colors.  The  progressive 
study  courses  in  arts  of  war  have  been  care- 
fully followed  by  thousands  of  men  with  deep 
interest,  and  with  appreciation,  too.  as 
shown  by  their  letters.  Entire  Signal  Corps 
battalions,  from  the  Major  down  to  the  pri- 
vates, including  all  men  in  the  unit,  have  sub- 
scribed in  bulk  in  order  to  get  the  detailed 
instructions  given  exclusively  by  this  maga- 
zine. 

Another  draft  of  fighting  men  is  in  opera- 
tion. The  magazine’s  usefulness  is  thus  fur-; 
ther  increased.  While  our  Government  for 
most  excellent  reasons  now  exercises  a close 
censorship  over  the  art,  both  as  to  operation 
and  particularly  as  to  military  and  naval  de- 
velopments at  present,  the  time  is  not  far  dis- 
tant when  there  will  be  a flood  of  most  in- 
tensely interesting  data  marking  marvelous 
advances  in,  and  new  applications  of,  the  art 
of  wireless. 

Much  new  information,  not  in  conflict  with 
public  policy,  is  ready  for  publication  and  our 
forthcoming  issues  will  give  you  an  insight 
into  the  principles  and  application  of  recent 
developments  in  the  use  of  vacuum  tubes  as 
detectors,  radio  and  audio  frequency  ampli- 
fiers, regenerative  receivers,  beat  receivers  and 
generators  of  radio  frequency  currents,  to- 
gether with  applications  of  these  tubes  in  wire- 
less telephony. 

The  Wireless  Age  is  the  only  medium 
through  which  wireless  men  can  communicate 
to  one  another  their  ideas  and  inventions,  and 
find  out  what  is  going  on  in  the  art  during 
this  extraordinary  period. 

HIGH-POWER  STATIONS  for  trans  oceanic 
work,  about  which  the  layman  knows  little  or 
nothing,  will  continue  a live  subject,  handled,  as 
in  the  past,  by  the  engineers  in  charge  of  the 


Marconi  system.  The  value  of  these  exclusive 
articles  is  instanced  by  the  detailed  observations 
which  have  already  been  given  of  the  power  circuits, 
the  control  of  currents  from  300  k.w.  alternators, 
the  special  antennae  circuits  for  sending  and  receiv- 
ing, amplified  and  made  clear  by  data  compiled  in 
operation  on  both  Atlantic  and  Pacific  Coasts. 

RADIO  SCIENCE— This  department  is  the 
most  widely  quoted  source  of  wireless  information 
among  technical  magazines.  In  it  all  developments 
of  importance  are  recorded,  both  in  mechanical 
advances  made  in  design  of  apparatus  and  discov- 
eries which  establish  new  principles.  The  careful 
selection  of  subjects  and  the  world-wide  aspect  of 
the  research  make  this  a distinctive  and  tremend- 
ously valuable  feature.  Representative  of  the  best 
thought  abroad  and  in  the  United  States,  it  opens 
up  new  avenues  for  personal  and  patriotic  experi- 
mental research,  and  will  keep  Age  readers  in  ad- 
vance of  the  recorded  progress  of  the  art. 

PAN-AMERICAN  STATIONS— The  new  com- 
mercial era  dawning  in  Pan-America  is  demanding 
a wireless  service  spanning  vast  distances  and  for 
continuous  operation.  Extensive  plans  now  being 
executed  will  be  covered  in  exclusive  articles  con- 
taining descriptions  and  illustrations  of  the  new 
wireless  circuits  and  the  opportunities  the  new 
services  will  create  in  the  radio  field. 

EXPERIMENTERS’  WORLD— By  reporting  in 
a broad  way  the  latest  advances  in  electrical  and 
mechanical  apparatus,  this  feature  supplies  an  in- 
spirational source  for  all  electrical  workers.  Spe- 
cial attention  is  given  to  the  contributions  of  read- 
ers, affording  excellent  opportunities  for  them  to 
secure  public  recognition  of  meritorious  work  and 
for  the  exchange  of  ideas  with  all  those  of  an 
inventive  turn  of  mind.  The  remuneration  for  such 
contributions  may  readily  become  a source  of  in- 
come for  carrying  on  further  experimenting. 

OPPORTUNITIES  IN  THE  RADIO 
FIELD — Great  commercial  development  in 
wireless  telegraphy  is  bound  to  follow  the 
world  war.  At  the  opening  of  the  war  there 
were  approximately  700  land  stations  and 
4,500  ship  stations  engaged  in  commercial 
service,  military  communication  and  the  serv- 
ice of  lightships  and  lighthouses. 

Vast  extensions  have  since  taken  place. 
Wireless  is  installed  on  thousands  of  vessels 
and  all  continents  are  now  connected  into  a 
world-wide  communication  system  which  will 
be  open  for  commercial  service  after  the  war. 

There  is  an  immediate  demand  for  skilled 
radio  men  in  military  service,  who  will  have 
a wide  field  of  opportunity  in  future  commer- 
cial and  federal  and  local  government  service 
after  the  war. 

You  can  use  the  opportunity  presented  in 
THE  WIRELESS  AGE  to  prepare  for  useful 
and  remunerative  work. 

Government  restrictions  on  newsstand  distri- 
bution, to  conserve  paper  supplies,  make  it  de- 
sirable that  each  reader  now  subscribe  for  one 
year,  sending  subscriptions  through  their  local 
newsdealer,  or  direct  to  us  if  more  convenient. 
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WORLD  WIDE  WIRELESS 


Wireless  Telegraph  and  ’Phone  for  Lighthouses 

Z'"1  REAT  BRITAIN  is  establishing  on  her  coast  radio 
lighthouses,  equipped  with  combination  wireless  and 
phonographic  instruments.  These  lighthouses  are  par- 
ticularly valuable  in  thick  weather,  when  the  light  is  fre- 
quently invisible.  The  name  of  the  lighthouse  is  re- 
peated automatically  by  wireless  every  five  seconds,  the 
intensity  of  the  sounds  being  so  regulated  that  ships 
equipped  with  an  ordinary  wireless  receiving  apparatus 
will  hear  the  signal  the  same  approximate  distance  that 
the  light  could  be  seen  in  clear  weather. 


Skilled  Radio  Operators  Needed  in  Tank  Corps 

OPECIAL  opportunity  to  enlist  in  the  tank  corps,  the 
^ only  branch  of  service  now  open,  is  to  be  given 
drafted  men  between  21  and  31. 

Men  in  deferred  classification  will  be  accepted,  but 
none  in  Class  1 will  be  taken  unless  especially  trained  as 
a radio  wireless  operator  or  acetylene  welder. 

No  person  wearing  glasses  will  be  taken,  and  the  min- 
imum height  and  weight  is  5 feet  6 inches  and  130 
pounds. 

Blacksmiths,  cooks,  stenographers  and  wireless  opera- 
tors are  especially  desired. 


Indications  of  the  Growth  of  the  Wireless  Industry 

T T IS  well  known  to  those  engaged  in  the  wireless  art 
that  few  outsiders  have  any  appreciation  of  the  size 
of  the  industry.  While  many  published  accounts  of  in- 
creased use  of  radio  appear  in  the  newspapers  and 
periodicals  from  time  to  time,  the  haze  of  romance  which 
envelopes  wireless  seems  to  prevent  these  items  from 
registering  on  the  public  consciousness.  It  is  safe  to 
say,  for  example,  that  the  average  business  man  would 
be  greatly  surprised  to  know  that  one  branch  of  the 
military  establishment  purchased  in  a two  weeks’  period 
ending  July  25th,  the  following  wireless  equipment : 9,500 
complete  wireless  sets,  6,365  motor-generators,  20,000 
sets  of  head  ’phones,  10,000  antennae  systems,  125,000 
insulators,  and  great  quantities  of  electrical  supplies  such 
as  wave-meters,  potentiometers  and  rheostats. 

Considering  the  many  branches  of  the  army  organiza- 
tion and  that  these  purchases  were  for  but  a single 
branch,  some  idea  may  be  gained  of  the  quantities  of 
equipment  being  made  for  the  navy  and  merchant 
marine. 

It  is  significant,  too,  that  the  report  of  the  committee 
on  education  and  special  training  announced  at  the  same 
time  that  of  47,243  soldiers  in  the  United  States  being 
given  vocational  training  for  service  overseas,  6,693  were 
in  the  electrical  class,  engaged  largely  in  radio  operation. 


Wireless  Versus  Long-Distance  Cables 

A T THE  annual  meeting  of  the  English  Marconi 
Company,  Managing  Director  Godfrey  Isaacs  made 
the  following  statement : 

“We  have  many  important  negotiations  in  many  parts 
of  the  world  of  which  it  would  not  be  wise  of  me  to 


Syk*t  in  PkHaitlfUit  Er*»i*g  fmblx  Lrdtn  . Ctvjrl«nt.  ISIS  Is  U»  r*M*  Uim  c®. 


“Lightning  trained  Yankees  iss  right” 

speak  today,  but  I think  one  may  fairly  contemplate  that 
the  business  of  wireless  telegraphy  will  be  no  less  im- 
portant when  peace  comes  than  it  has  been  during  the 
war.  In  speaking  with  a very  eminent  officer  of  the 
United  States  Navy  Department  a day  or  so  ago,  he  told 
me  that,  although  before  the  war  he  was  of  a very 
different  opinion,  he  has  now  come  to  the  conclusion 
that  no  new  long-distance  cables  will  ever  again  be  laid ; 
that,  in  his  view,  wireless  telegraphy  is  thoroughly  effi- 
cient for  all  telegraphic  purposes.  It  would  not  be, 
perhaps,  altogether  advisable  for  me  to  express  such 
views,  but  I think  you  will  be  glad  to  hear  those  of  a 
practical  man  holding  such  an  important  position  in  so 
great  and  progressive  a country  as  the  United  States. 
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German  Clandestine  Radio  Apparently  Silenced 

GOVERNMENT  agents  now  feel  sure  they  have 
stopped  all  means  of  clandestine  cable  or  radio  com- 
munication between  the  United  States  and  Germany. 

After  investigation  they  have  found  it  takes  usually 
four  or  five  weeks  for  information  published  in  this 
country  to  be  published  in  Germany  or  Austria. 

This  is  about  the  time  required  to  carry  newspapers 
or  mail  matter  to  Germany  through  the  north  European 
neutral  countries.  Repeated  tests,  officials  say,  have 
shown  that  important  news  reached  the  German  govern- 
ment only  through  American  newspapers,  copies  of 
which  were  actually  carried  to  Germany  or  the  adjoining 
neutral  countries. 


The  Kaiser:  Can’t  we  make  some  of  that  American  “Pep?’* 

Chemist:  Not  in  an  imperial  laboratory,  your  majesty 


Army’s  New  Radio  Schools  Supplant  French 

'T'RAINING  schools  for  radio  work  have  been  estab- 
-*■  lished  by  the  division  of  military  aeronautics  at  West 
Point,  Ky.,  and  Camp  McClellan,  Ala.,  field  artillery  firing 
centers,  and  instruction  work  along  these  lines  will 
eventually  be  extended  to  Fort  Sill,  Okla.,  and  Camp 
Jackson,  S.  C.,  and  also  to  field  artillery  firing  centers 
where  observation  schools  of  the  division  of  military 
aeronautics  are  now  working  in  co-operation  with  the 
artillery  branch  of  the  service. 

These  are  only  a few  of  the  first  steps  in  co-ordination 
that  are  now  being  instituted  by  the  different  branches  of 
the  service  in  the  camps  of  this  country.  Heretofore 
advance  schooling  was  to  be  obtained  only  when  the 
American  troops  reached  France. 

Instruction  in  radio  covers  wireless  communications 
between  the  fliers  in  the  air  and  the  gun  crews  on  the 
ground  below.  By  means  of  radio  the  fliers  are  able  to 
signal  for  barrages,  the  location  of  batteries,  ammunition 
dumps,  infantry,  trains,  and  other  targets  and  also  to 
“spot”  for  its  own  particular  battery,  which  means  to 
tell  that  battery  whether  its  shells  are  landing  to  the 
right  or  left,  over  or  under  the  target  fired  at. 


Norway- American  Wireless  Link  Forged 

rT,HE  Farmand,  a Norwegian  trade  journal,  has  the 
following  article  concerning  the  Stavanger  wireless 
telegraph  station:  “The  great  wireless  station  erected 
near  Stavanger  by  the  Norwegian  government  for  tele- 
graphic connection  with  the  United  States  has  recently 
been  completed.  Trial  messages  have  been  exchanged 
between  the  station  and  the  Belmar  wireless  station,  near 
New  York,  and  had  the  very  best  telegraphic  results. 
The  Stavanger  wireless  is  one  of  the  most  powerful  sta- 
tions in  the  world  and,  as  far  as  equipment  is  concerted, 
no  doubt  the  one  most  up  to  date.  The  Norwegian- 
American  direct  telegraphic  connection  will  afford  con- 
siderable advantages  to  men  of  business  on  both  sides  of 
the  ocean.  Thus  the  wireless  service  will,  according  to 
the  contract  between  the  Norwegian  Telegraph  Depart- 
ment and  the  American  Marconi  Company,  highly  re- 
duce the  rates  for  telegrams  between  the  two  countries, 
and  it  will  likewise  save  time  for  the  business  world,  the 
station  being  of  the  duplex  type  and  able  to  work  in  both 
directions  simultaneously  and  at  a higher  telegraphic 
speed  than  attainable  in  the  Atlantic  cable  service.” 


Torpedo  Freak  or  Wireless  Control? 

TIf  AS  the  Sommerstad  sunk  by  a dirigible  torpedo? 

The  question  was  raised  by  the  fact  that  after 
missing  the  steamer  the  deadly  weapon  swung  about  and 
this  time  struck.  Capt  Hansen  expressed  no  opinion, 
thinking  that  the  swerve  may  have  been  due  either  to 
wireless  control  or  to  defective  mechanism.  Naval  ex- 
perts at  Washington  are  said  to  ridicule  the  suggestion 
of  wireless  control,  and  explained  that  the  mechanism 
can  be  so  set  that  the  torpedo  will  come  back  like  a 
boomerang  to  the  hand  of  the  thrower.  Thus  set,  they 
are  quoted  as  saying,  a torpedo  becomes  almost  doubly 
effective,  because  if  it  fails  to  hit  the  mark  it  has  a 
second  chance. 

Some  of  the  reports,  however,  are  not  consistent  with 
this  theory,  for  they  describe  the  torpedo  as  appearing 
to  port,  passing  under  the  ship,  circling  with  a radius 
of  less  than  100  feet,  and  striking  the  steamer  on  the 
port  side  where  it  was  first  seen.  This  might  point 
either  to  a vagary  of  the  mechanism  or  to  wireless  con- 
trol, which  occurs  to  everybody  because  so  many  in- 
ventors have  been  working  for  it,  and  with  some  measure 
of  success.  But  if  the  Germans  possess  a really  effective 
device  of  this  sort,  it  will  soon  be  made  manifest ; the 
cases  which  suggested  dirigibility  have  been  just  fre- 
quent enough  to  make  it  probable  that  a new  case  is  but 
one  more  freak  of  an  automatic  torpedo. 


Antenna  Springs  for  Minimising  Shock 

A CCORDING  to  The  Electrician  of  London,  there  has 
recently  been  patented  an  invention  which  reduces 
to  a minimum  the  risk  of  wireless  aerials  on  vessels  being 
broken  and  the  wireless  apparatus  thus  put  out  of  action 
when  a ship  becomes  mined  or  torpedoed. 

The  invention  is  stated  to  be  simple  and  inexpensive, 
and  utilizes  one  or  more  long  extension  springs  specially 
constructed  and  fitted  at  each  end  of  the  present  aerials, 
these  springs  automatically  extending  and  contracting  to 
allow  the  aerial  to  lengthen  or  shorten  to  take  jjp  the 
varying  distances  between  the  top  of  the  masts  when 
they  spring  out  of  position  through  an  explosion.  These 
springs  do  away  with  the  present  necessity  of  lowering 
the  aerial  when  a ship  is  being  loaded,  as  they  allow  for 
the  vibration  of  the  masts  caused  by  working  the  der- 
ricks, and  their  use  would  in  some  cases  save  the  aerial 
being  blown  away  by  shell  fire. 
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Secret  Station  Near  Cartridge  Works  Discovered 

A POWERFUL  wireless  outfit  was  seized  at  Bridge- 
port,  Conn.,  on  September  5th  by  army  intelligence 
officers,  following  a two  week  vigil  from  the  shelter  of  a 
cornfield.  The  plant  was  discovered  on  the  upper  floor 
of  a house  and  had  a sending  radius  of  150  miles. 

A youth  describing  himself  as  Charles  Mudry,  18,  a 
wireless  student,  was  arrested  during  the  raid.  He  de- 
clared he  received  instructions  from  an  older  man.  The 
plant,  which  is  located  next  door  to  that  of  the  Union 
Metallic  Cartridge  Co.’s  factory,  has  been  in  operation 
over  six  months. 


Nauen  Wireless  Range  Now  6,000  Miles 

npHE  German  wireless  station  at  Nauen  has  been 
greatly  improved  since  the  outbreak  of  the  war,  says 
the  Frankfurter  Zeitung.  Instead  of  a single  transmis- 
sion tower  300  feet  high,  it  now  has  ten  towers  ranging 
in  height  from  890  feet  to  360  feet,  while  the  distance 
through  which  messaged  can  be  transmitted  has  been  ex- 
tended to  6,200  miles.  The  German  paper  is  quoted  as 
saying  that  the  Nauen  station’s  services  have  proved  in- 
valuable for  instructing  cruisers  and  U-boats  and  that 
both  the  Goeben  and  Breslau  received  through  Nauen  in- 
structions to  steam  into  the  Bosphorus. 


British  Seaplanes  Use  Wireless  Extensively 

TV/-  HAT  could  be  more  natural  than  that  the  airman 
who  forces  the  hidden  power  of  the  atmospheric 
air  to  maintain  his  craft  aloft,  should  employ  that  same 
ether  to  carry  his  message  to  earth.  There  are  other 
methods  of  communication,  of  course,  but  wireless  teleg- 
raphy is  predominant. 

The  wireless  branch  is  a very  highly  specialized  de- 
partment, says  Lieut.  W.  A.  Robson  of  the  Royal  Air 
Force.  Its  work  is  of  first  importance. 

At  sea  wireless  is  extensively  used  in  connection  with 
submarine  chasing.  Seaplanes,  flying  boats  and  airships 
carry  out  long  patrols  in  co-operation  with  destroyers. 
Immediately  the  aircraft  sight  a U-boat  the  destroyers 
are  informed  by  wireless  of  its  exact  location.  This 
method  is  highly  successful,  for  a submerged  submarine 
which  is  invisible  from  sea  level  can  be  seen  clearly 
from  the  air  in  good  weather.  It  is  a significant  fact  that 
every  German  submarine  is  fitted  with  an  anti-aircraft 
gun. 

Eveiy  pilot  in  the  British  air  service  must  pass  certain 
tests  in  wireless  telegraphy  before  he  is  allowed  to 
graduate;  and  in  consequence  at  practically  every  home 
training  station  the  air  is  made  musical  by  the  sound  of 
many  practice  “buzzers.” 


7 mlhill  in  Si  L»«u  Slar 

Another  Garabad  motor 


Disabled  Soldiers  Taught  Radio  in  Atlanta 

'T'HE  most  advanced  work  in  the  new  science  of  “recon- 
structing”  disabled  soldiers  is  under  way  at  Fort 
McPherson  General  Hospital  6,  Atlanta,  Ga. 

Thirty  different  courses  of  instruction  are  given  now 
to  help  cure  sick  men,  to  put  them  back  into  active  service, 
or  to  begin  their  training  for  some  vocation  in  civil  life. 

This  hospital,  created  since  we  went  to  war,  has  an 
exceptional  advantage  in  the  re-education  of  disabled 
soldiers  because  the  Fort  McPherson  reservation  con- 
tains the  great  industrial  shops  of  the  quartermaster 
corps,  which  repair  all  kinds  of  army  equipment. 

More  than  500  patients  have  taken  curative  courses  of 
some  kind — 60  of  them  taking  only  light  bedside  or  ward 
work;  the  rest  going  into  classes  that  range  all  the  way 
from  newspaper  reporting  to  farming. 

Under  the  commandant  of  the  hospital.  Col.  T.  S. 
Bratton,  the  work  is  being  carried  on  by  Chief  Educa- 
tional Officer  John  L.  Riley.  He  has  20  assistants,  and 
many  convalescents  have  trained  to  act  as  instructors. 

Motor  mechanics,  telegraphy,  radio,  typewriting,  me- 
chanical drafting,  sheet  metal  work,  plumbing,  stove  re- 
pairing, steam  fitting,  blacksmithing,  electric  wiring  and 
clerical  work  are  some  of  the  courses  that  are  being 
given. 

In  many  cases  the  men  go  back  into  certain  branches 
of  army  work.  A man  who  has  lost  a foot  or  a leg  is 
just  as  valuable  as  a telegrapher  as  a whole  man. 

In  other  cases,  he  has  laid  the  foundation  for  a trade 
through  which  he  can  earn  his  living  in  civil  life. 


A New  Japanese  Long-Distance  Station 

npHE  installation  of  a new  high  power  wireless  system 
between  Japan  and  the  United  States  is  actively  engag- 
ing the  Japanese  department  of  communications.  Officials 
announce  that  the  project  is  a result  in  part  of  the  very 
great  congestion  and  delay  in  cable  transmission  which 
prevents  the  desired  freedom  of  communication  between 
Japan  and  the  United  States. 

The  present  Japanese  high  power  station  communi- 
cated direct  with  the  Marconi  station  in  Hawaii.  The 
proposed  station  will  work  with  a station  on  the  Pacific 
coast,  the  site  of  which  probably  will  be  near  San  Fran- 
cisco, a distance  of  4,600  miles.  This  will  be  one  of  the 
longest  direct  wireless  services  in  the  world.  The  esti- 
mated cost  of  a new  wireless  system  is  about  $400,000. 

While  another  cable  linking  the  two  hemispheres  is 
desired,  a line  from  Japan  to  Guam  alone  would  cost 
$3,000,000.  It  is  expected  that  details  of  the  new  wireless 
project  will  be  announced  shortly. 


Compulsory  Wireless  Ordered 
By  Greece 


'T'HE  Greek  Government  has  required  wireless  equip- 
A ment  on  all  passenger  vessels  of  300  or  more  tons 
dead  weight  capacity  and  on  all  cargo  vessels  of  1,000 
or  more  tons. 

( Continued  on  page  36) 
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How  Code  Sending  Is  Taught 

By  Gordon  Lathrop 

Of  the  Marconi  Institute 


A MONG  the  batch  of  applicants  for  enrollment  in  the 
New  York  school  of  the  Marconi  Institute,  on  a 
Monday  morning  several  months  ago,  were  two  young 
men  who  shall  be  named,  for  the  purpose  of  this  article, 
Dunbar  and  Baxter. 

They  came  to  the  enrollment  desk  together.  They  as- 
pired to  become  army  aviators;  each  had  just  turned 
eighteen  years  of  age.  They  lived  within  a few  doors 
of  each  other  in  a Long  Island  suburb  of  the  metropolis, 
had  been  classmates  in  the  same  prep  school  and  were 
of  the  same  social  status — of  clean,  unaffected,  all- 
American  stock.  The  war-time  spirit  of  each  was  equally 
high;  the  plans  of  their  parents  had  been  to  send  them 
to  one  of  the  great  universities,  but  the  boys  had  elected 
instead  to  enter  the  service  of  their  country.  In  the 
Marconi  Institute  they  expected  to  become  proficient  in 
the  radio  requirements  demanded  of  all  military  aviators. 

Their  first  day  at  the  school  found  them  memorizing 
the  code  in  dots  and  dashes.  They  were  told  that  each 
succession  of  dot  or  dash,  or  combination  of  dot  and 
dash,  produced  a distinctive  cadence  which  they  must 
learn  to  recognize.  They  listened  to  the  reproduction  of 
Instructor  Chadwick’s  sending  contained  in  Victor- 
Marconi  record  No.  1.  They  learned  the  proper  “grip” 
for  sending.  In  the  respects  noted  in  the  foregoing  par- 
agraphs the  boys  had  points  of  contact  in  common.  But 
here  the  resemblance  ended. 

Telegraphically,  as  indicated  in  their  “form”  in  send- 
ing, these  two  students  illustrated  the  extremes  of  faulty 
production  of  the  signals.  Land  line  telegraphers  have 
the  phrases  “in  the  mud”  and  “in  the  air”  to  designate 
these  two  extremes.  When  sending  comes  to  a receiving 
operator  with  scarcely  recognizable  distinction  of  dot  and 
dash,  with  loose  construction  of  components,  in  a heavy, 
“sticky”  style,  he  says  it  is  “in  the  mud.”  When  it  is  too 
light,  with  “split”  dots  and  unrhythmic  relationship,  one 
to  the  other,  of  the  components,  the  sending  is  said  to 
be  “in  the  air.” 

“Pull  it  up,”  the  receiver  will  demand  when  the  send- 
ing is  “in  the  mud.”  “Let  it  down”  he  will  direct  if  the 
trouble  is  of  the  opposite  nature. 

Often  the  source  of  the  trouble  is  in  poor  adjustment 
of  the  apparatus.  A correct  balance  is  then  a matter  of 
technical  knowledge  and  skill.  If,  however,  there  is  noth- 
ing wrong  with  the  balance  of  the  apparatus,  the  respon- 
sibility of  making  the  correction  rests  with  the  sender. 
The  writer,  using  Dunbar  and  Baxter  as  examples,  hopes 
to  indicate  the  way  to  achieve  the  happy  mean  which  lies 
between  the  two  erronenous  extremes. 

Because  with  both  boys  the  trouble  was  largely  temper- 
amental, a description  of  each  is  necessary.  Dunbar  was 
shorter  than  Baxter,  but  heavier.  He  was  sturdily  set 
up;  an  ideal  build  for  guard  or  center  of  a football 


eleven.  Baxter  was  built  like  a sprinter,  with  slim  waist 
and  long  legs.  Nervous  energy  seemed  to  radiate  from 
him.  Dunbar,  mentally  as  well  as  physically,  was  of 
less  speed  but  greater  endurance  than  Baxter.  Dunbar’s 
tendency  was  to  think  first,  carefully  and  in  detail,  and 
act  afterwards.  Baxter,  on  most  occasions,  acted  first 
and  thought  afterwards:  fortunately  his  instincts  guided 
the  majority  of  his  acts  in  the  right  direction.  Dunbar’s 
heavier  features  and  slower  manner  of  speech  in  con- 
trast to  Baxter’s  flashing  animation  suggested  to  an  ob- 
server lessened  dynamic  force.  But  on  better  acquaint- 
ance Dunbar  convincingly  showed  a potentiality  fully  as 
great  as  his  more  brilliant  friend.  Their  service-render- 
ing capacity— if  that  phrase  may  be  used  to  measure  in- 
trinsic worth — was  equal,  but  one  was  expressed  in  bril- 
liant, forceful  spurts,  the  other  in  steady,  even-tempered 
plodding. 

In  precisely  the  ways  indicated  by  the  terms  “in  the 
mud”  and  “in  the  air”  each  boy  began  to  produce  the 
cadences  of  the  dot  and  dash  combinations  in  the  be- 
ginners’ room  of  the  Institute.  No  doubt  it  would  be 
absurd  to  state  that  an  analysis  of  the  sending  style  of 
a telegraphic  aspirant  will  serve  as  an  infallible  guide  to 
that  aspirant’s  personality.  In  the  cases  of  the  two 
young  men  who  are  used  here  as  illustrations,  however, 
their  strikingly  opposite  personalities  were  so  accurately 
reflected  in  their  opposite  methods  of  faulty  production 
of  the  code  that  the  sketches  of  their  personalities  are 
worthy  of  note. 

Dunbar’s  temperament,  influencing  his  production  of 
the  code,  caused  him  to  cling  to  the  idea  that  he  had  to 
visualize  each  letter  in  dots  and  dashes  before  he  began 
to  send  it.  He  did  this  persistently,  notwithstanding  the 
instructor’s  efforts  to  induce  him  to  conceive  each  signal 
rather  as  a cadence — of  the  letter  “A,”  for  example,  as 
a staccato  note  and  a legato  note,  occurring  in  quick  suc- 
cession, rather  than  to  consider  it  as  “dot”  plus  “dash.” 
His  mind’s  tendency  toward  inertia  lost  him  the  facility 
to  adapt  himself  quickly  to  varying  circumstances  or  un- 
accustomed processes  of  thought.  The  mind  appeared  to 
wrestle  with  his  hand,  wrist  and  arm ; he  produced  the 
dots  and  dashes  coarsely,  heavily,  “in  the  mud.”  He  “let 
down”  in  the- tension  of  the  members  which  have  to  do 
with  sending,  or,  better  expressed,  he  failed  to  “pull  up” 
with  them  sufficiently,  so  that  he  was  continually  without 
the  proper  “spring”  of  wrist  and  hand  to  make  the  im- 
mediate recovery  of  hand  after  each  downward  pressure. 
Physically,  the  focus  point  of  trouble  was  in  his  wrist, 
the  physical  source  of  the  trouble  with  nearly  all  poor 
senders.  He  couldn’t  seem  to  strike  the  correct  degree  of 
action  at  the  wrist.  His  first  impulse  was  to  try  to  con- 
struct the  signals  with  completely  relaxed  hand,  with 

wrist  barely  clearing  the  table.  That  threw  the  responsi- 
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bility  of  making  the  downward  pressures  upon  his  fin- 
gers. He  concaved  his  index  finger  and  second  finger 
and  tried  it  that  way  with  negative  results.  Then  he 
would  swing  to  the  other  extreme,  stiffen  his  wrist  and 
raise  the  under  part  three  inches  above  the  table.  That  is 
more  than  twice  too  high  a position  for  the  wrist,  as  it 
bows  the  arm  at  that  point  and  necessitates  a full  arm 
motion.  With  his  wrist  at  that  position,  Dunbar’s  pro- 
duction of  the  dots  and  dashes  was  with  a ponderous, 
punching  motion  of  the  arm  from  the  elbow,  as  impossi- 
ble a method  as  that  of  the  fingers  alone.  His  sending 
was  “in  the  mud,”  heavy,  loose  in  construction,  without 
individuality  of  each  separate  dot  and  dash  and  each  sep- 
arate signal. 

Baxter  had  been  keenly  interested  in  his  friend’s  strug- 
gles at  the  key.  His  quick  mind  had  grasped  at  once  the 
significance  of  conceiving  each  signal  as  a sound,  to  be 
dealt  with  in  its  entirety.  His  error  was  that  he  wanted 
to  begin  immediately  at  the  fourth  stage  of  the  develop- 
ment of  a sender,  before  he  had  mastered  the  first,  second 
and  third  stages.  He  wanted  to  take  up  the  morning 
newspaper  and  send  page  one  before  luncheon.  The  de- 
tails which  produce  the  proficiency  to  do  that  meant  little 
to  him.  His  temperamental  impatience  manifested  itself 
immediately  in  his  sending.  Not  having  achieved  that 
fine  balance  of  hand,  wrist  and  arm  which  Comes  from 
long  apprenticeship  at  the  key— which  is  necessary  before 
one  can  send  with  speed  and  style,  and  endure — he  called 
upon  his  abundance  of  nervous  energy.  He  was  not  con- 
tent to  learn  to  make  each  downward  pressure,  whether 
a dot  or  a dash,  with  a distinct  action  of  his  wrist.  He 
could  not  do  this  speedily  enough.  So  he  stiffened  his 
wrist  and  hand,  and  drew  on  the  nerves  of  hand  and 
arm  to  make  the  dots.  As  is  always  the  case  in  “nerve 
sending,”  most  of  the  dots  he  made  lacked  substance. 
They  were  “split.”  His  sending  came  jerkily,  erratically. 


He  would  make  a “V,”  for  instance,  with  a speed  of  con- 
struction that  would  entail  a pace  of  twenty-five  words 
a minute  to  be  in  proper  relationship  to  the  other  letters. 
Then  he  would  make  an  “O,”  immediately  following,  per- 
haps, at  a ten-word  a minute  pace.  A plotted  line  of 
the  progress  of  his  sending  would  look  like  the  trail  of 
one  of  those  loud-buzzing  insects  which  dart  this  way 
and  that,  covering  fifty  feet  to  progress  a straight  line 
distance  of  ten  feet.  His  style  was  up  in  the  air  ; too 
tense,  too  highly  geared,  too  light  in  substance  and  erratic 
in  progress. 

Physically,  as  with  Dunbar,  the  focus  point  of  trouble 
was  at  his  wrist.  There  was  nothing  wrong  with  the 
position  of  thumb,  index  finger  and  second  finger  on  the 
key  knob.  His  hand  made  the  proper,  graceful  curve  on 
the  key.  His  index  finger  was  properly  convexed  when 
he  began  to  send,  and  his  second  finger  lay  easily  in  place 
over  the  edge  of  the  key  knob.  Third  finger  and  little 
finger  were  curved  without  tension,  clear  of  the  key,  to 
give  his  hand  the  proper  balance.  He  proved  to  be  a 
proficient  telegrapher  later,  while  the  progress  of  Dunbar 
was  slow  and  painful.  The  latter,  in  his  mental  make-up, 
was  considerably  more  of  the  analytical  type,  without 
marked  keenness  of  perceptions.  Baxter’s  perceptions, 
on  the  other  hand,  were  so  keen  that  he  was  under  con- 
tinual temptation  to  exercise  them  to  the  neglect  of  his 
reasoning  faculties.  Telegraphically  speaking,  Dunbar 
was  a trifle  “in  the  mud,”  while  Baxter  was  “in  the  air.” 

To  correct  the  telegraphic  errors  of  each,  the  instruc- 
tors gave  them  “follow  copy”  practice,  to  register  the 
sound  of  each  letter  in  their  minds,  sending  was  ar- 
ranged for  half-hour  periods  at  a time,  then  they  were 
made  to  listen  over  and  over  to  the  Victrola  reproduction 
of  Mr.  Chadwick’s  sending.  That,  with  repeated  cor- 
rections of  the  tendency  of  each  to  use  a finger  motion, 
instead  of  an  up  and  down  motion  at  the  wrist,  was  all 


This  view  of  the  northwest  corner  of  the  main  code  room  of  the  Marconi  Institute  shows  the  students  arranged  at  progressive  tables  according  to  the 
radio  telegraphing  speed  they  have  acquired.  The  equipment  provides  for  250  students  daily,  all  of  whom  are  preparing  for  military  service.  Seated 
at  the  master  table,  right  center,  is  the  author,  exponent  of  the  physical  and  psychological  study  of  pupils  to  determine  the  best  method  of  correcting 

telegraphic  errors 
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A corner  of  the  beginners'  room  of  the  Marconi  Institute,  where  men  training  for  military  service  are  made  proficient  telegraphers  by  the  individual 
instruction  plan.  The -practice  sets  are  arranged  in  pairs,  and  as  soon  as  the  students  acquire  fundamentals,  those  with  opposite  faults  take  the  paired 
keys  and  head  telephones  and  spend  hours  sending  to  each  other.  In  this  way  the  faults  of  one  arc  made  plain  to  the  other,  and  by  discussion  and 


practice  each  acquires  flawless  sending. 


they  could  do.  The  burden  of  correction  lay  with  the 
boys  themselves  through  the  experience  gained  from 
day  to  day. 


In  the  beginners’  room  of  the  Marconi  Institute  the 
practice  sets  are  arranged  in  pairs,  a pair  of  keys  and  a 
pair  of  head  telephones  on  a separate  circuit.  Until  both 
boys  had  achieved  a speed  in  receiving  of  six  words  a 
minute,  they  spent  most  of  the  hours  of  code  practice 
sending  to  each  other.  There  they  worked  out  their  tele- 
graphic problem,  in  the  same  manner,  no  doubt,  in  which 
they  have  worked  out  other  problems,  of  both  less  and 
greater  importance  than  learning  the  code.  One  boy’s 
faulty  extreme  was  checked  by  the  other,  and  a degree 
of  balance  was  attained.  .Dunbar  gradually  “pulled  up,” 
while  Baxter  “let  down.”  From  the  aviation  ground 
I school  has  come  the  report  that  Baxter’s  work  at  the 
front  will  probably  be  in  a combat  plane,  while  Dunbar’s 
greater  capacity  for  detail  work  has  indicated  that  he 
will  do  better  in  a plane  giving  directions  to  the  artillery. 

Leaving  the  two  young  men  at  this  point  in  the  care  of 
their  instructors  at  the  ground  school,  the  writer  will  note 
what,  in  his  opinion,  are  the  necessary  four  stages 
of  development  to  produce  a first  class  sending 
telegrapher. 

The  first  is  when  learning  to  construct  each  letter,  nu- 


meral and  punctuation  mark  in  accordance  with  what 
he  terms  Rules  I,  2 and  3.  They  are: 

“Make  your  dot  so  sharp  and  short,  though  firm,  that 
the  receiver  cannot  possibly  mistake  for  a dash;  make 
your  dash  long  enough — three  times  as  long  as  a dot — 
so  that  the  receiver  cannot  possibly  mistake  it  for  a dot ; 
knit  together  the  components  of  each  succession  of  dot 
or  dash,  or  combination  of  dot  and  dash  as  closely  as 
possible  without  weakening  the  individuality  of  each  dot 
or  dash.” 

The  second  stage  is  when  the  sender  is  learning  to 
make  a succession  of  letters  to  compose  a dictionary 
word,  code  word  or  a cipher  combination  in  rhythmic 
steadiness. 

The  third  is  when  he  is  building  up  strength  and  power 
enough  of  hand  and  wrist  to  endure  the  sustained  strain 
of  sending  which  practical  telegraphy  calls  for. 

The  fourth  is  when  he  puts  the  final  touches  to  his 
sending  which  produce  style  and  speed. 

That  the  word  “speed”  occurs  but  once  in  the  outline 
of  these  four  stages,  and  then  as  the  last  word,  should 
be  held  significant,  as  the  chief  cause  of  the  great  number 
of  mediocre  and  poor  hand  senders  in  both  land  line  and 
radiotelegraphy  is  that  “speed”  becomes  of  too  great 
importance  in  the  telegrapher’s  mind  before  he  has  earned 
the  right  to  use  it. 
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Langmuir's  Method  of  Constructing  Gas-Free  Electrodes  for  the  Vacuum  Tubes 


TN  order  to  obtain  the  exceedingly  high  vacuum  so 
^ essential  in  connection  with  the  operation  of  the 
vacuum  tubes,  it  is  necessary  that  the  metallic  elements 
inserted  in  the  envelop  be  gas-free.  Various  methods 
have  been  described  by  which  a cathode  in  a vacuum  tube 
could  be  disintegrated  so  as  to  form  a coating  of  metal 
on  the  inside  of  a glass  bulb  to  act  as  one  of  the  metallic 
elements,  but  in  these  processes  there  must  necessarily 
be  present  a gas  at  a pressure  of  about  1 micron.  Under 
these  conditions  the  metal  film  is  strongly  adherent,  and 
since  a certain  amount  of  gas  appears  to  be  fixed  on  the 
metal,  it  will  consequently  be  given  up,  and  prevent  the 
emission  of  pure  electrons  from  the  filament. 

Dr.  Langmuir  has  recently  shown  a method  whereby 
the  anode  of  the  vacuum  tube  consists  of  a coating  of 
metal  sprayed  on  the  inside  of  the  bulb  by  incandescing 
a refractory  metallic  conductor  such  as  tungsten  in  a 
partial  vacuum.  To  accomplish  this  the  temperature 
must  be  sufficiently  high  to  actively  vaporize  the  refrac- 
tory metal.  This  vaporized  metal  is  deposited  on  the 
walls  of  the  vacuum  bulb  as  a hard  strongly  adherent 
film,  which  even  when  so  thin  as  to  be  transparent,  is  a 
good  electrical  conductor,  and  capable  of  carrying  rela- 
tively heavy  currents.  In  fact  Langmuir  has  described 
a three-electrode  vacuum  tube,  in  which  an  anode  made 
in  the  foregoing  manner  was  capable  of  receiving  plate 
currents  of  100  milliamperes  or  more. 

In  the  tube  shown  in  figure  1,  one  of  the  filaments  can 
be  employed  as  the  cathode  of  a two-electrode  vacuum 
tube,  and  the  other  to  supply  the  vaporized  metal  for 
coating  the  interior  of  the  tube.  The  device  then  becomes 
a two-electrode  valve,  and  can  be  employed  as  an  oscilla- 
tion detector  or  as  an  ordinary  rectifier. 

The  tube  shown  in  figure  2 is  essentially  a three-elec- 
trode vacuum  tube.  Dr.  Langmuir  mentions  that  it  is 
not  necessary  to  supply  an  extra  filament  to  be  vaporized, 
but  that  the  main  filament  2 can  be  made  large  enough 
that  part  of  its  metal  can  be  deposited  on  the  inside  of 
the  bulb  to  act  as  the  anode;  in  other  words,  the  grid 
and  filament  of  the  vacuum  tube  are  inserted  during  the 
original  construction,  but  the  metallic  coating  for  the 
anode  or  plate  is  deposited  by  bringing  the  temperature  of 
the  filament  up  to  a high  degree  of  incandescence. 

The  process  of  manufacture  is  as  follows : 

Referring  to  figure  1,  the  envelop  1,  consisting  of  glass, 
quartz  or  similar  non-conducting  material,  is  provided 
with  two  vaporizable  conductors  2,  3,  consisting  of  tung- 
sten, tantalum,  or  molybdenum  and  provided,  respective- 
ly, with  leading-in  conductors  4,  5 sealed  into  a stem 
6 in  the  usual  manner.  One  of  these  filaments  2,  3 may 
be  used  for  the  cathode  of  the  completed  apparatus  and 
the  other  may  be  vaporized  by  heating  it  to  incandes- 
cence by  passage  of  current.  The  particles  of  vaporized 
metal  travel  outward  in  all  directions  in  straight  lines. 
In  order  to  avoid  the  formation  of  a continuous  conduct- 
ing film  over  the  entire  inner  surface  of  the  container 
and  in  electrical  contact  with  the  cathode,  provision 
should  be  made  for  intercepting  the  vaporized  metal  near 


the  cathode  so  as  to  “cast  shadows”  on  the  envelop  wall 
which  will  be  free  from  deposited  metal.  This  may  be 
done  by  shaping  the  stem  6 so  that  it  will  in  part  bulge 
outwardly,  .also  by  providing  knobs  or  rings  on  the  lead- 
ing-in wires  as  shown  at  7,  figure  1,  or  8,  figure  2. 

The  container  is  first  exhausted  to  a good  vacuum  as 
may  be  obtained  by  means  of  a pump  by  chemical  ex- 
haust or  other  means,  the  envelop  being  heated  during 
pumping  to  remove  water  vapor.  The  preliminary  ex- 
haust should  reduce  the  pressure  to  one  micron  (0.001 
m.m.)  or  less.  The  completion  of  the  vacuum  may  be 


Figure  1 (left) — Tube  which  can  be  employed  at  an  oscillation 
detector  or  as  an  ordinary  rectifier 
Figure  2 (right) — Three-electrode  vacuum  tube  constructed  by 
Langmuir’s  method 


carried  out  by  the  active  vaporization  of  a tungsten  con- 
ductor in  a side  chamber  by  heating  it  electrically  to 
about  2700°  to  2900°  C.,  preferably  in  the  presence  of  a 
small  amount  of  anhydrous  pentoxide  of  phosphorus. 
The  envelop  is  then  sealed  off,  as  indicated  at  9,  and  one 
of  the  refractory  conductors,  for  example,  the  filament  3 is 
heated  to  about  2700°  to  2900°  C.  by  passage  of  current, 
thereby  depositing  the  desired  gas-free  film  as  indicated 
at  10.  Contact  is  made  to  the  film  10  of  vaporized  metal 
by  sealed-in  wires  11,  two  being  provided  to  insure  a 
good  contact.  This  film  is  gas-free  and  so  hard  and 
coherent  that  even  when  no  more  than  10-6  m.m.  in 
thickness  it  can  only  with  the  greatest  difficulty  be 
scratched  off  the  glass  with  a knife. 

This  device  may  be  used  as  a relay  by  providing  a 
discharge  controlling  grid  12,  figure  2,  connected  to  a 
leading-in  conductor  13.  In  the  device  shown  in  figure 
2 no  separate  conductor  for  producing  the  anode  film 
has  been  provided,  as  the  cathode  2 may  itself  serve  to 
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provide  the  vaporized  metal  without  serious  damage 
when  an  extra  heavy  filament  has  been  provided  to  serve 
as  cathode. 

Langmuir's  Method  for  Preparing  the  Three  Elec* 
trode  Vacuum  Tube 

VJ’UCH  time  and  thought  have  been  expended  by  vari- 
ous  investigators  in  the  preparation  of  the  three- 
electrode  vacuum  tube  to  insure  that  previous  and  during 
the  process  of  exhaustion  the  tube  will  be  free  of  all  air 
or  occluded  gases.  Dr.  Langmuir  has  previously  shown 
in  the  Proceedings  of  the  Institute  of  Radio  Engineers, 
the  construction  of  the  three-electrode  tube  known  as  the 
pliotron,  which  he  has  been  successful  in  developing.  A 
recent  modification  of  the  construction  of  this  tube  is 
shown  in  figures  1 to  4 inclusive,  figure  5 showing  the 
use  of  the  new  tube  in  a particular  circuit.  Figure  1 
illustrates  an  electron  discharge  tube  completely  assem- 
bled. Figures  2 to  4 inclusive  show  alternative  forms  of 
electrode  grid  construction  in  accordance  with  recent  re- 
searches, figure  2 showing  the  construction  of  the  cathode. 

The  cathode  consists  of  a substantially  straight  filament 
4 of  highly  refractory  material,  preferably  tungsten,  and 
provided  with  terminals  5 and  5'.  The  filament  is  at- 
tached to  a light  spring  6 between  two  oppositely  disposed 
supports  7 and  8 constituting  a frame-work,  which  is 
made  of  insulating  material,  such  as  glass  or  quartz.  A 
number  of  turns  of  wire  9 are  wound  closely  in  such  a 
way  as  to  be  out  of  contact  with  the  hot  cathode.  This 
element  constitutes  the  usual  grid,  which  by  means  of  an 
external  potential  exerts  a static  control  upon  the  electron 
discharge  of  the  tube.  The  anode  is  strung  in  a zig-zag 
manner  over  hooks  12  upon  fork-shaped  supports  13  and 
14.  The  anode  and  the  grid  are  preferably  made  of 
tungsten,  but  other  gas-free  metals  may  be  employed. 

One  advantage  of  constructing  the  anode  in  this  man- 
ner is  that  inasmuch  as  it  makes  a continuous  conductor, 
it  can  be  conveniently  heated  by  the  passage  of  a current 
during  the  evacuation  of  the  tube,  suitable  terminals  being 
supplied  at  15,  15'. 

It  is  not  necessary  for  all  purposes  to  provide  connec- 
tions for  each  end  of  the  grid  as  shown,  but  it  is  desirable 
to  do  so  when  the  potential  applied  to  the  grid  is  small 
and  in  the  case  of  a straight  or  linear  cathode  the  poten- 
tial gradient  along  the  grid  may  be  made  the  same  as 
that  on  the  filament.  In  some  cases  this  is  of  great 
advantage. 

The  connections  of  the  new  tube  for  use  as  an  amplifier 
are  shown  in  figure  5,  in  which  a battery  18  supplies  the 
heating  current  for  the  filament  4,  and  a battery  19  of 
the  same  voltage  as  battery  18,  is  applied  to  the  terminals 
of  the  grid  element  9,  so  as  to  produce  a potential  gradient 
along  the  grid  the  same  as  that  along  the  filament.  The 
current  or  potential  which  is  to  be  amplified  may  be 
applied  to  the  coil  20  which  is  connected  between  the 
grid  and  filament  of  the  tube.  A battery  21  may  also  be 
connected  in  this  circuit  to  impress  upon  the  grid  a po- 
tential at  which  the  device  will  amplify  to  its  best  ad- 
vantage. 

It  is  obvious  that  with  this  arrangement  the  difference 
of  potential  between  any  point  on  the  cathode  and  the 
portion  of  the  grid  nearest  thereto,  will  be  the  same  along 
the  entire  length  of  the  cathode.  As  usual  a battery  22 
connected  between  the  plate  and  filament  furnishes  cur- 
rent for  the  operation  of  a telephone  receiver  23. 

In  preparing  the  apparatus,  the  preliminary  exhaust  is 
carried  out  by  methods  such  as  used  in  incandescent  lamp 
manufacture.  The  anodes  are  then  subjected  to  an  elec- 
tron discharge  or  bombardment  by  impressing  a suitable 
voltage  between  the  cathode  and  anode.  When  the  anode 
consists  of  a conductor  such  as  wire  11,  figure  1,  it  is 
preferably  heated  by  passage  of  current  either  before  or 
during  the  bombardment.  If  desired  the  grid  4 may  also 


be  heated  during  the  evacuation  of  the  device.  When  the 
anode  is  plate  shaped  heating  may  form  part  of  the  treat- 
ment by  electron  bombardment,  the  discharge  current 
being  made  heavy  enough  to  heat  the  anode.  The  voltage 
should  be  so  chosen  at  the  beginning  of  the  electron  dis- 


charge treatment  that  blue  glow  is  absent  in  the  tube. 
This  indicates  the  ionization  of  the  residual  gas  by  col- 
lision of  gas  molecules  with  electrons  is  taking  place  and 
under  these  conditions  disintegration  of  the  cathode  is 
apt  to  take  place.  The  discharge  voltage  is  progressively 
increased,  the  gas  being  removed  as  fast  as  evolved, 
preferably  by  a Gaede  molecular  pump.  This  treatment 
is  ordinarily  continued  until  the  discharge  voltage  is 
higher*  than  the  voltage  at  which  the  device  is  normally 
operated,  but  this  rule  will  not  hold  true  when  the  oper- 
ating voltage  is  very  high  as  substantially  all  the  gas  may 
be  removed  before  the  operating  voltage  is  exceeded. 
Evacuation  of  the  device  should  preferably  be  carried  to 
a pressure  as  low  as  a few  hundredths  of  a micron  or 
even  lower,  although  no  definite  limits  may  be  assigned. 
In  any  event,  the  evacuation  should  be  so  low  that  no 
appreciable  gas  ionization  takes  place  during  normal 
operation.  When  the  cathode  and  anode  are  very  close 
together  and  the  discharge  is  confined  to  a direct  path,  a 
greater  gas  pressure  is  permissible  than  when  the  op- 
posite is  true. 

An  electron  discharge  tube  may  be  used  in  receiving 
systems  for  radio  telegraphy.  The  passage  of  electron 
current  across  the  evacuated  space  between  cathode  and 
anode  is  controlled  by  the  static  potentials  impressed  upon 
the"  grid.  A tube  prepared  as  described  may  be  used  to 
transmit  currents  limited  in  potential  only  by  the  dielectric 
strength  of  the  glass,  quartz  or  other  material  of  the  tube 
and  the  mechanical  strength  of  parts  subjected  to  static 
forces. 

A Vapor  Are  Generator  for  the  Production  of  Radio 
Frequency  Currents 

BENJAMIN  LIEBOWITZ  has  recently  shown  a novel 
apparatus  for  the  production  of  oscillations  of  con- 
stant amplitude  through  the  use  of  enclosed  vapor  dis- 
charge tubes.  Two  methods  for  use  of  this  apparatus 
are  shown  in  figures  1 and  2.  In  one  form  the  apparatus 
consists  of  a vapor  electric  arc  device  having  two  cathodes 
(Continued  on  page  39) 
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Tl/'HAT  does  the  ominous 
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v v word  of  the  title  mean  to 
you?  Press  accounts  usually 
tell  of  ships  being  sunk  by 
giving  brief  data,  such  as  the 
time,  place  and  tonnage,  leav- 
ing the  fuller  details  to  the 
imagination  of  the  public. 

Running  through  the 
U-boat  blockade  to  allied  ports  - ^ ■- 

has  been  an  almost  continuous 
job  for  me  since  the  beginning 
of  the  war  and  I have  met 
with  varied  experiences  which 
have  left  within  me  no  tender 
feeling  for  the  Boche. 

To  give  a clearer  idea  of  what  submarine  sinkings 
mean  I will  tell  of  my  experiences  on  board  a torpedoed 
ship. 

I was  assigned  as  chief  Marconi  operator  to  the 
steamer  Owasco.  This  vessel  was  formerly  the  Alle- 
mannia  of  the  Hamburg-American  Line,  taken  over  by 
the  United  States  Shipping  Board,  and  loaded  with  a 
cargo  of  high  explosives  and  gasoline  for  Genoa,  Italy. 
We  sailed  from  New  York  on  November  17th  for  Nor- 
folk, Va.,  to  take  on  bunker  coal  for  the  voyage.  We 
left  Norfolk  on  the  23rd  and  had  a rather  uneventful 
voyage,  arriving  at  Gibraltar  thirteen  days  later.  But 
Fate  had  yet  to  play  her  hand. 

Two  days  after  our  arrival  we  left  for  Genoa  with 
a convoy  of  three  other  merchant  vessels  with  orders  to 
run  close  to  the  coast  of  Spain.  The  first  day  everything 
ran  clear;  then,  a few  minutes  before  midnight,  I heard 
a muffled  explosion.  I was  on  watch  copying  war  warn- 
ings from  a French  station,  so  I quickly  switched  off 
the  lights — a necessary  precaution  to  be  taken  when 
opening  a door  or  port  while  in  the  war  zone — and  looked 
outside.  All  was  quiet.  I returned  to  my  work  and 
called  my  assistant.  Operator  Decker,  telling  him  tvhat 
I had  heard  and  advising  him  to  dress  quickly. 

I had  no  sooner  readjusted  my  receiver  when  a distress 
signal  came  in.  I never  received  the  name  of  the  ship, 
for  an  instant  later  there  was  a deafening  crash  beneath 
us.  The  whole  ship  shook  and  trembled  from  stem  to 


stern,  and  seemed  to  shudder 
at  the  death  blow.  Fixtures 
and  fittings  were  torn  from 
their  bases  and  thrown  to  the 
decks.  The  wireless  cabin 
was  shifted  several  feet  off 
its  base. 

A deafening  explosion  fol- 
lowed. The  torpedo  had  en- 
| tered  the  hatch  forward  of 

rVr«.  the  bridge  where  the  gasoline 

5 . ,r was  stowed.  Instantly  the 

gas  fumes  exploded  with 
great  violence,  blowing  the 
hatch  covering  several  feet  in 
the  air.  A few  seconds  later 
flames  were  roaring  out  of  the  opening  with  a sound 
like  one  would  expect  from  a gigantic  blow  torch. 

The  wireless  transmitting  apparatus  was  disabled  by 
the  explosion.  I got  this  in  what  I considered  temporary 
working  condition,  only  to  find  that  the  current  was  cut 
off  from  the  mains,  when  the  wireless  cabin  was  torn 
from  its  place. 

During  the  period  when  I was  attempting  to  make  re- 
pairs I had  given  little  thought  to  the  perilous  situation. 
It  was  my  job  to  get  the  set  in  working  condition  and 
flash  out  an  S O S — that  alone  occupied  my  mind.  Now, 
the  roar  of  the  conflagration  penetrated  my  consciousness. 

I decided  to  find  the  captain  and  consult  him  as  to  my 
next  move.  Upon  going  out  on  deck  I found  conditions 
much  worse  than  I had  expected.  The  canvas  around 
the  bridge  was  in  flames  and  the  ropes  were  blazing. 
The  lifeboats  had  already  been  lowered.  Apparently 
Decker  and  myself  were  the  only  ones  left  aboard. 

We  rushed  to  the  starboard  side  and  looked  over. 
Number  one  boat  was  already  lowered.  I called  to  the 
captain,  asking  him  if  there  was  room  for  us;  he  an- 
swered that  there  was.  Decker  went  first ; leaping  from 
the  deck  to  the  boat  he  fell  a distance  of  about  eight  feet, 
then  slid  down  into  the  boat.  I followed  in  the  same 
manner.  We  then  pulled  away  from  the  side  and  lay 
off  a safe  distance.  The  ship  was  sinking  fast  on  an 
even  keel.  Fourteen  minutes  after  being  struck  the  tops 
of  her  masts  sank  beneath  the  waves.  All  that  remained 
( Continued  on  page  18) 


Operator  Crease’s  ship  caught  fire  when  torpedoed;  the  crew  took  to 
the  boats  before  he  arrived  on  deck 


Returning  home,  on  January  13th,  a French  submarine  patrol  was  picked 
up  off  Bermuda.  Twenty  Frenchmen  on  board  were  near  starvation 
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Instruction  In  Flying — First  Flights 


'T'HE  theory  of  aviation  may  now  be  said  to  be  fully 
-^covered  and  the  student  ready  for  text  on  actual 
flight.  If  the  preceding  installments  have  been  care- 
fully studied  there  is  no  evolution  of  the  airplane  which 
is  not  entirely  understandable  to  the  reader.  The  func- 
tion and  operation  of  the  airplane  as  a whole,  and  its 
controlling  means  as  separate  and  unified  parts,  will 
be  clear  without  further  explanation  in  the  description 
of  the  various  flight  maneuvers.  One  point  may  well 
be  repeated  here,  however,  to  fix  the  matter  clearly  in 
the  student’s  mind.  That  is  the  results  of  operation 
of  the  stick  control  and  rudder,  which  may  be  sim- 
plified as  follows: 

To  go  down,  push  the  stick  control  forward. 

To  rise,  pull  it  back. 

To  tilt  to  the  left,  push  it  left. 

To  tilt  to  the  right  push  it  right. 

To  turn  left,  rudder  with  left  foot. 

To  turn  right,  rudder  with  right  foot. 

Thus  it  is  seen  that  the  movements  are  the  natural 
ones;  for  example,  if  the  airplane  is  tilted  sideways 
to  the  right  the  natural  tendency  is  to  lean  left.  Pull- 
ing the  stick  to  the  left  rights  the  plane;  and  so  on, 
each  motion  being  the  automatic  one,  so  to  speak. 

During  early  stages  of  flight  training  the  pupil  must 
not  hesitate  to  tell  the  instructor  if  at  any  time  he 
feels  physically  or  temperamentally  unfit.  Flying 
when  not  mentally  inclined  for  the  instruction  will 
quickly  ruin  an  aviator’s  prospects  for  later  success, 
and  any  hesitancy  about  stating  his  condition  for  fear 
of  a “cold  feet”  accusation  is  not  to  be  tolerated. 
Aviation  instructors  and  students  are  sympathetic, 
earnest  men ; they  have  no  time  for  taunts. 

Acquiring  confidence  in  early  stages  is  a tremendous 
help ; until  it  is  acquired  the  first  solo  flight  should  not 
be  attempted ; usually,  after  five  hours  dual-control  in- 
struction, the  elementary  machine  may  be  flown  solo. 
Some  fifteen  or  twenty  flight  hours  on  various  ele- 
mentary types  is  generally  sufficient,  and  the  faster 
airplanes  may  then  be  used.  Take-offs  and  landings 
should  be  frequent  in  practice,  for  nothing  more  quick- 
ly instills  confidence  than  knowledge  that  the  matter 
of  alighting  has  been  mastered. 

TURNING 

Turning  with  the  novice  almost  invariably  reveals 
one  fault,  i.  e.,  the  banking  is  too  steep.  This  must  be 
corrected  before  the  aviator  attempts  the  steep  turns. 


The  following  general  rules  will  prove  useful  in  learn- 
ing to  turn  the  airplane  correctly. 

A good  altitude  margin  should  be  allowed,  so  there  will 
be  at  least  500  feet  to  correct  for  bumps  or  side-slips. 

First  turns  should  be  very  wide  and  not  through  more 
than  180  degrees,  or  half-turn. 

While  turning,  speed  should  be  kept  up  to  at  least  level 
flying  speed,  and  the  airplane  nosed  down  to  its  normal 
gliding  angle.  If  flying  speed  is  lost,  the  machine  will  side- 
slip or  stall,  getting  into  the  cabr£,  or  tail  down,  position 
which  is  dangerous  to  the  novice. 

As  the  natural  tendency  is  to  lose  height;  it  is  best  to 
turn  the  airplane  against  the  wind  at  first. 

Aileron  and  rudder  controls  should  be  handled  gently  and 
first  turns  made  gradual  ones. 

Figures  93  and  94  show  turns  improperly  made.  A turn  too 
flat  causes  an  outward  side-slip,  and  too  steep  banking  an 
inward  side-slip.  Either  of  these  faults  are  perceptible  to 
the  aviator  by  the  feel  of  the  wind  on  his  face.  During  a 
right  turn,  for  instance,  a noticeable  wind  on  the  opposite, 
or  left,  cheek  indicates  an  outward  side-slip.  This  is  cor- 
rected by  gently  pushing  the  stick  to  the  right  for  more 
bank  or  turning  the  foot  bar  for  less  rudder.  When  the 
opposite  effect  on  the  cheek  is  noticed,  more  rudder  and 
less  bank  is  required. 

Gradually,  turns  may  be  made  smaller  until  a 2^-turn 
spiral  in  1,000  feet  is  accomplished.  Turning  while  vol- 
planing may  then  be  tried. 

In  gliding  turns  the  airplane’s  nose  should  be  kept  below 
the  line  of  the  horizon.  Climbing  turns  require  the  nose 
of  the  machine  above  the  horizon. 

STRAIGHTENING  OUT 

A few  simple  rules  will  serve  to  teach  how  to  come  out 
of  a turn  properly. 

Theoretically,  the  rudder  and  aileron  controls  are  brought 
back  to  central  positions.  In  many  airplanes,  however,  they 
must  first  be  brought  over  to  the  opposite  bank  and 
centered  when  the  machine  is  level.  The  stick  control 
should  be  moved  a trifle  sooner  than  the  rudder,  and  brought 
past  center,  being  returned  to  central  position  when  the 
rudder  is  at  center  and  the  airplane  at  a horizontal  level. 

Coming  out  of  a steep  turn  these  control  movements  are 
made  greater,  the  stick  being  given  a semi-circular  action. 
Special  care  should  be  taken  that  the  rudder  is  not  swung 
oyer  opposite  too  early,  for  this  will  throw  tire  nose  of  the 
airplane  up  and  an  inward  side-slip  will  result. 

S-TURNS 

These  are  a series  of  descending  Figure  8s  or  S-turns, 
useful  for  landing  in  a restricted  area.  Two  rules  should 
be  followed.  During  the  entire  turn  the  aviator  should 
keep  his  eye  on  the  landing  spot  selected  and  always  turn 
toward  that  point.  The  turns  are  made  increasingly  smaller 
as  the  ground  is  approached  for  the  final  glide. 

Turning  near  the  ground  should  be  avoided;  speed  should 
be  maintained  by  keeping  the  nose  down. 
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Figure  93 — A too-flat  turn,  causing  outward  side-slip 


Figure  94 — A turn  too  steep,  causing  inward  side-slip 


RIGHT  OF  WAY  IN  THE  AIR 
The  student  aviator  should  acquaint  himself  with 
the  air  rules  of  the  flying  school  to  which  he  is  as- 
signed. The  courses  are  usually  prescribed  and  the 
direction  of  circuits  and  pylon  markings  clearly  stated. 
While  slight  variations  may  be  encountered  at  various 
flying  fields,  the  following  general  rules  are  almost  uni- 
versally observed: 

MEETING  AN  AIRPLANE 

When  an  airplane  is  encountered  coming  in  the  opposite 
direction,  both  machines  keep  to  the  right  and  pass  at  a 
minimum  distance  of  100  yards.  See  Figure  96. 

OVERTAKING  AN  AIRPLANE 

The  faster  machine  coming  from  the  rear  maintains  the 
same  minimum  distance,  100  yards,  by  steering  clear,  care 
being  taken  that  the  overtaking  machine  is  not  brought 
within  the  zone  of  influence  of  the  backwash,  for  in  the  dis- 
turbed air  rough  going  will  be  encountered.  See  Figure  95. 


MEETING  AT  AN  ANGLE 

In  a situation  such  as  illustrated  in  Figure  97,  where  two 
airplanes  approach  at  an  angle,  the  aviator  who  finds  the 
other  machine  on  his  right  gives  way. 

LANDING  SITES 

The  United  States  Army  requires  a flying  field  for  testing 
aviators  a minimum  size  of  800  by  100  feet.  The  general 
area  of  a field  is  about  9 acres,  200  yards  square.  Area 
allowances  are  added  for  obstacles,  proportionately  based  on 
the  obstacle’s  height,  12  times  the  height  being  added  to 
the  area,  or  12  feet  of  field  depth  added  for  every  foot  of 
obstacle  height. 

The  above  regulation  applies  only  to  machines  of  slow 
landing  speed.  When  fast  airplanes  are  used,  the  200-yard 
depth  is  added  to  as  follows:  40  m.p.h.,  60  yards;  45  m.p.h., 
120  yards;  50  m.p.h.,  360  yards;  55-60  m.p.h.,  960  yards.  These 
dimensions  are  based  on  landing  and  taking  off  against  the 
wind. 

Plowed  fields,  soft  ground  and  ditches  are  dangerous  to 
the  inexperienced  aviator  and  should  be  avoided  as  landing 
places. 


Figure  95 — A fast  machine  overtaking  a slower  one  leaves  100  yards 
interval  between  wing  tips  and  avoids  the  backwash 


Figure  96  (Upper) — Interval  for  passing  in  opposite  direction 
Figure  97  (Lower) — Giving  way  when  meeting  at  an  angle 
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Canvas  strips,  15  feet  long  and  3 feet  wide,  are  usually 
employed  to  identify  landing  sites.  These  _ are  visible  to 
the  pilot  at  altitudes  up  to  9,000  feet  and  indicate  to  the 
airman  the  direction  for  approach.  The  strips  are  anranged 
in  the  form  of  a T,  the  approximate  outline  of  the  airplane; 
a long  strip  is  laid  crosswise  below  the  T to  mark  the  point 
of  contact  with  the  ground,  the  machine  being  brought  to 
full  stop  when  on  the  T itself. 

LANDING 

Making  a proper  landing  is  one  of  the  most  difficult 
and  most  important  tasks  that  confronts  the  student 
aviator.  The  success  of  the  landing  is  largely  depend- 
ent upon  nosing  the  machine  down  at  the  proper  dis- 
tance from  the  landing  field  and  choosing  the  proper 
gliding  angle.  Thus,  if  the  angle  is  1 in  6%  and  the 
machine  is  at  200  foot  elevation  the  maximum  distance 
allowed  for  the  descent  would  be  200  X 6 54  = 1300  feet 
from  the  landing  spot  selected.  If  a greater  distance  is 
allowed,  the  machine  is  liable  to  fall  short.  A distance 
less  than  this  maximum  is  preferred,  since  a spiral 
may  be  made  to  kill  extra  height  and  a correction  of 
gliding  angle  made  if  the  angle  selected  is  not  the  best. 
All  airplanes  are  designed  to  assume  their  gliding  angle 
with  power  and  thrust  cut  off. 

OPERATION  OF  CONTROLS 

When  the  descent  is  to  be  made  the  engine  is  throttled 
down  to  relieve  strains  on  the  airplane  and  insure  flexibility 


direction  of  which  may  be  determined  by  observation  of 
chimney  smoke  or  flags  below.  When  within  15  feet  of  the 
ground  the  tail  control  is  gently  pulled  back,  elevating  the 
tail  until  the  airplane  is  in  its  horizontal  position  for  slow 
flight.  This  should  be  accomplished  when  5 feet  above  the 
ground  and  the  control  then  held;  die  airplane  will  there- 
after descend  without  further  assistance.  The  control  should 
be  held  lightly,  however,  to  correct  for  bumps. 

When  about  to  effect  a landing  a glance  should  be  directed 
to  the  horizon  or  the  indicator,  and  the  aileron  control  used 
to  keep  the  airplane  laterally  level.  Swerving  as  the  ma- 
chine touches  the  ground  is  corrected  by  the  rudder  or  the 
tail  skid.  , 

BAD  LANDINGS 

If  when  the  airplane  is  aboutlo  land,  it  assumes  the 
position  of  flight  shown  in  Figure  99  it  will  bounce 
when  it  strikes  the  ground,  the  running  gear  breaking 
on  the  second  impact.  Also,  if  brought  out  of  gliding 
position  when  too  high  off  the  ground  it  will  drop, 
due  to  lack  of  speed,  and  the  same  break  follow.  These 
landings  are  known  as  the  “pancake.”  The  remedy  is 
to  speed  up  the  motor  to  regain  velocity  and  flying 
position,  then  throttle  down  and  land. 

The  most  dangerous  landing  is  caused  by  failure  to 
pull  the  airplane  from  gliding  to  flying  position,  the 
running  gear  striking  the  ground  at  a forward  inclined 
angle.  The  motor  must  be  instantly  opened  wide  after 
the  first  bounce,  flying  speed  being  regained  before  the 
rebound. 


of  controls.  Since  the  proper  gliding  angle  is  determined  A bad  landing  which  severely  strains  landing  gear  and 
by  the  speed,  the  tachometer  or  the  air  speed  indicator  causes  wheels  to  buckle,  follows  contact  with  the  ground 
should  register  the  determined  speed  within  5 miles  an  hour,  when  the  rudder  is  turned,  causing  a swerve,  or  when  the 
The  machine  should  be  headed  directly  into  the  wind,  the  airplane  is  not  level  laterally. 


Torpedoed  ! 

( Continued  from  page  15) 


was  a large  area  of  flaming  gasoline  marking  the  grave 
of  another  victim  of  German  ruthlessness. 

Distant  explosions  at  frequent  intervals  informed  us 
that  there  were  other  victims.  We  now  began  rowing 
toward  a light  on  shore.  There  was  a strong  wind  blow- 
ing against  us,  making  rowing  difficult  and  progress  slow. 

After  two  hours  we  beached  our  boat  at  Villa  Joysa, 
a small  Spanish  fishing  port,  with  a population  of  about 
eight  thousand.  Within  the  next  half  hour  all  the  life- 
boats, except  one  in  charge  of  the  third  officer,  reached 
shore.  Local  officials  took  us  to  a hotel  where  we  were 
made  as  comfortable  as  possible  under  the  circumstances. 

None  of  us  slept  during  the  remainder  of  the  night. 
About  daybreak  the  crew  of  a Norwegian  steamer,  one 
of  our  convoy,  arrived  at  the  hotel.  They,  too,  had  been 
torpedoed.  Later  we  learned  that  a British  steamer,  the 
third  of  our  convoy,  had  met  with  a similar  fate.  The 
Germans  had  destroyed  three  of  our  number.  The  fourth 
was  fortunate  enough  to  escape. 


In  the  early  morning  we  were  agreeably  surprised  by 
the  arrival  of  the  third  officer  with  the  rest  of  the  crew. 
They  had  made  for  a different  light  and  spent  the  night 
in  a small  village  a short  distance  up  the  coast.  After 
mustering  the  men  it  was  found  we  had  all  survived  with 
the  exception  of  one  sailor  and  a messman. 

Later  in  the  day  the  American  Consul  at  Valencia  sent 
his  representative  for  us.  We  arrived  at  Valencia  after 
dark  and  there  we  stayed  until  December  26th  in  rooms 
engaged  for  us  by  the  Consul  at  the  Pension  Paris,  an 
excellent  hotel  on  the  main  street.  Then  we  sailed  on 
the  steamer  Manuel  Calvo,  of  the  Spanish  trans-Atlantic 
Line,  for  New  York  via  Malaga  and  Cadez. 

Our  adventures  were  not  yet  over.  During  the  voyage 
we  had  extremely  rough  weather.  The  steering  gear 
was  disabled  several  times,  and  while  this  was  being  re- 
paired we  were  in  constant  peril,  being  tossed  about  in 
the  trough  of  the  sea.  It  was  at  this  time  that  several 
( Continued  on  page  & 5 Vs 
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There  is  a happy  coincidence  in  the  fact  that  Lieutenant 
Douglas  Campbell,  of  Mount  Hamilton  and  France, 
should  have  been  the  first  American 
Lieutenant  trained  aviator  to  become  an  “ace.” 

Douglas  Campbell  is  the  son  of  the  famous  as- 

(“Doug”)  tronomer  who  has  served  for  years  as 
Campbell  chief  of  the  Lick  Observatory,  presiding 
over  the  most  powerful  telescope  in  the 
world.  It  was  in  this  aerie  that  the  future  ace  grew  to 
manhood.  After  receiving  an  education  in  California 
young  Campbell  went  east  and  became  a student  in  the 
Boston  School  of  Technology.  It  is  such  training  as  this 
which  turns  out  aviators  equal  to  any  in  the  world. 

Lieutenant  Campbell  is  twenty-two  years  of  age  and  has 
already  received  the  much  coveted  Croix  de  Guerre.  As 
a result  of  a recent  successful  encounter  he  also  wears  a 
wound  stripe.  He  brought  down  his  first  boche  on  April 
18,  1918.  His  record  in  air  fighting  has  few  equals.  On 
the  following  day  he  bagged  a second  German,  and  a 
third  on  the  27th  of  the  same  month.  An  ace,  it  is  hardly 
necessary  to  state,  is  an  aviator  who  has  downed  five  or 
more  enemy  airplanes  in  air  encounters.  It  is  not  re- 
quired that  the  enemy  brought  down  should  be  actually 
killed,  but  there  must  be  undisputed  evidence  that  the 
enemy  was  brought  down  out  of  control. 

One  of  Campbell’s  air  battles  was  especially  thrilling 
and  attracted  considerable  attention  even  in  France  where 
such  encounters  are  commonplace.  He  had  engaged  a 
German  airplane  at  a high  altitude.  The  boche  soon  got 
all  that  he  wanted  of  the  American’s  airmanship,  and 
turning,  beat  an  inglorious  retreat.  Campbell  followed 
and  was  soon  far  over  the  enemy  lines,  which  is  always 
a hazardous  thing  to  do.  The  battle  was  observed  and 
five  hostile  airplanes  joined  in  the  en- 
gagement. By  daring  airmanship  Camp- 
bell succeeded  in  shooting  down  one  of 
these  and  making  good  his  escape. 

In  a recent  air  battle  Lieutenant 
Campbell  was  wounded,  but  he  has  al- 
ready returned  to  active  service.  By  the 
time  this  sketch  appears  our  first  Ameri- 
can trained  ace  will  probably  have  added 
new  victories  to  his  record. 

x at  x 

The  New  York  Times’  special  corre- 
spondent, in  conclusion  of  the  first 
authorized  description 
Colossal  Fly-  of  the  work  accom- 
ing  Schools  plished  by  the  American 
Abroad  forces  since  they  landed 

in  France,  writes  of 
visits  he  paid  to  several  of  the  new 
American  flying  schools.  He  says: — 

“At  another  point  some  distance 
away  I was  equally  impressed  with  both 
the  work  in  progress  and  the  working 
plans  of  one  of  the  extensive  so-called 
‘air  service  production  departments.’ 

This  important  centre  of  activity,  which 
is  typical  of  several  now  in  course  of 
construction,  covers  a tract  of  land  over 
six  miles  long  by  a mile  and  a half 
wide,  where  the  construction,  assem- 


bling, testing,  and  repair  of  American 


airplanes  will  soon  be  going  ahead  full 
tilt  on  a scale  never  before  known.  The 
work  splits  into  four  main  divisions — transportation,  pro- 
duction, construction,  and  supply.” 


Lieut.  Douglas  Campbell, 
first  American  “Ace” 


Trapshooting  has  been  started  for  the  benefit  of  the 
cadets  at  all  aviation  schools.  The  Government  thus  offi- 
cially recognizes  the  value  of  a knowl- 
Trapshooting  edge  of  trapshooting  to  the  men  who  are 
for  Aviators  training  for  this  branch  of  the  service. 

The  most  important  part  of  their  work 
will  be  shooting  at  a moving  target,  and  trapshooting  is 
designed  to  develop  their  skill  in  this  direction. 

XXX 

A number  of  commissioned  officers  of  the  Aviation  Sec- 
tion, Signal  Corps,  have  just  completed  special  courses 
in  compass  adjustment  and  air  naviga- 
Special  Com-  tion.  The  Department  of  Military  Aero- 
pass  Courses  nuatics  recently  organized  a school  at 
Camp  Dick,  Dallas,  Texas,  for  this  ad- 
vanced instruction.  The  two  courses  were  conducted 
at  the  same  time  and  completed  in  two  weeks.  The  two 
British  officers  who  were  the  instructors  have  expressed 
themselves  as  pleased  with  the  results  accomplished  and 
the  spirit  of  the  men.  Captain  S.  T.  Fripp,  Royal  Air 
Force,  was  in  charge  of  the  compass  classes.  This 
course  was  designed  to  give  engineer  officers  special  in- 
struction in  the  adjustment  and  compensation  of  air- 
plane compasses.  Those  instruments  get  out  of  order 
because  of  the  local  magnetic  field  set  up  by  magnetos 
and  engines  and  from  the  jarring  due  to  rough  landing. 
The  students  who  took  this  course  were  selected  from 
graduates  of  the  engineering  ground  officers’  school  at 
Massachusetts  Institute  of  Technology.  The  course  in 
navigation  was  conducted  by  Naval  Instructor  W.  T. 
Farr,  R.  A.  F.  It  consisted  in  instruction  in  air  naviga- 
tion, or  flying  by  dead  reckoning,  the  method  of  flying 
followed  when  the  ground  is  not  in  view.  Each  of  the 
flying  schools  in  this  country  was 
represented  in  this  course  by  an  officer 
who  had  had  charge  of  cross-country 
flying.  The  officers  who  finished  this 
training  will  now  return  to  their  re- 
spective flying  fields  to  instruct  cadets 
in  the  subject. 

XXX 

The  Secretary  of  War  authorizes  the 
following : 

With  the  concurrence 
John  D.  Ryan  of  the  President  I have 
Made  Air  today  selected  Mr.  John 
Service  D.  Ryan  to  act  as  Sec- 

Director  ond  Assistant  Secretary 

of  War  in  the  place  of 
Mr.  Edward  R.  Stettinius,  who  is  now 
in  France.  Mr.  Stettinius  will  continue 
the  special  representative  of  the  War 
Department  in  France,  with  full  power 
to  carry  out  special  missions  with  which 
he  is  charged  and  will  exercise  as  such 
special  representative  all  the  powers  he 
has  heretofore  had. 

Mr.  John  D.  Ryan,  as  Second  As- 
sistant Secretary,  is  designated  director 
of  air  service  and  is  charged  with  the  re- 
sponsibility of  procuring  and  furnishing 
to  the  Army  in  the  field  the  materiel  and 
personnel  required  for  the  air  service,  and 
is  given  supervision,  control,  and  direc- 
tion over  the  Bureau  of  Aircraft  Produc- 
tion and  the  Bureau  of  Military  Aero- 
nautics with  full  power  completely  to  co-ordinate  their 
activities  and  to  develop  and  carry  out  the  air  program. 
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The  Post  Office  Department  authorizes  the  following: 

The  first  report  of  the  comparative  cost  of  the  opera- 
tion and  maintenance  of  the  Air  Mail 
Cost  of  Oper-  Service  shows  that  the  airplanes  used  in 
ating  Air  Mail  this  service  have  broken  all  records  for 
About  Fifty  economy  of  gas  consumption. 

Cents  Per  The  total  of  all  operating  expenses  of 

Mile  nine  airplanes  covering  flights  aggregat- 

ing 7,234  miles,  was  $3,682.  The  total 
consumption  of  gas  representing  113  hours  and  8 minutes 
of  flying  was  1,377  gallons,  which  is  $32.50  per  hour — 
something  over  50  cents  per  mile.  The  total  cost  of 
gas  was  $405  in  flying  7,234  miles. 

The  best  performance  in  flying  was  made  by  a Curtiss 
J-N-4  machine,  which  flew  26  hours  and  40s  minutes  at 
a cost  of  $28.01  an  hour  and  covered  1,719  miles  at  a 
cost  of  43 y2  cents  per  mile.  A plane  equipped  with  an 
Hispano-Suiza  150  horsepower  engine  used  approxi- 
mately 8 gallons ‘of  gas  per  hour,  and  a plane  equipped 
with  a 400-horsepower  Liberty  motor  used  17  gallons 
per  hour.  This  shows  40  per  cent  less  gas  consumed  than 
generally  required  for  airplane  engines  of  these  sizes. 

The  calculation  of  operating  cost  includes  departmental 
overhead  charges,  interest  on  investment,  replacement  of 
parts,  deadhead  time  of  mechanics,  gas,  lubricating  oils, 
office  force,  motor  cycles  and  trucks;  rent,  fuel,  light, 
and  telephone ; pay  of  pilots,  hangar  men  and  mechanics. 

The  average  consumption  of  gas  for  the  nine  planes 
was  12  gallons  per  hour. 

* * * 

The  War  Department  authorizes  the  following: 

The  Division  of  Military  Aeronautics  has  announced 
that  applications  of  deaf  mutes  would 
Deaf  Mutes  not  be  accepted  for  war  service  in  avia- 
Not  Accepted  tion  and  that  directions  have  accordingly 
as  Flyers  been  issued  to  so  inform  hundreds  of 
young  men  who  have  been  encouraged 
to  seek  such  enlistments. 

The  erroneous  idea  has  apparently  been  deliberately 
circulated  that  since  deaf  mutes  possessed  little,  if  any, 
sensitivity  of  the  inner  ear,  they  would  be  little  subject 
to  dizziness,  and,  therefore,  make  good  flyers.  So  per- 
sistently have  these  unauthorized  statements  appeared 
from  time  to  time  recently,  that  two  separate  investiga- 
tions were  started  three  weeks  ago ; one  to  determine  the 
source  of  this  misleading  information  and  the  other  to 
make  special  tests  of  accuracy  of  deaf  mutes  in  sensing 
motion. 

* The  first  investigation  is  not  yet  finished,  but,  so  far,  it 
is  believed,  that  German  propaganda  is  at  the  bottom  of 
the  agitation.  The  second  investigation,  completed  by 
the  Medical  Research  Laboratory  at  Mineola,  L.  I.,  in- 
cluded a number  of  tests  during  airplane  flights  to  ascer- 
tain what  effect,  if  any,  the  absence  of  the  delicate  bal- 
ancing apparatus  that  exists  in  normal  inner  ears  has 
upon  persons  who  are  without  them. 

At  the  Mineola  tests  the  same  plane  was  flown  by  the 
same  pilots  over  the  same  course  in  each  test.  First,  10 
normal  men  who  had  never  flown  were  blindfolded,  seated 
in  planes,  and  told  that  after  reaching  a certain  level 
the  pilot  would  execute  a number  of  evolutions  which 
he,  the  passenger,  was  to  record  and  to  make  particular 
note  in  which  direction  the  plane  had  been  turned  to  the 
right  or  left,  up  or  down.  The  flights  included  stretches 
of  level  flying,  climbing,  left  and  right  turns,  dips  and 
banks. 

With  very  few  exceptions  the  passengers  with  normal 
internal  ears  made  correct  notations  of  the  different  direc- 
tions in  which  the  pilots  took  them,  noting  each  turn  and 
dip  correctly.  Seven  deaf  mutes  were  then  blindfolded, 
given  the  same  instructions,  and  taken  over  the  same 
course  by  the  same  pilots,  to  note  the  movements  of  the 
planes. 


Being  blindfolded,  and  minus,  as  they  were,  of  the  equi- 
librium of  balancing  organs  in  their  ears,  the  deaf  mutes 
failed  to  note  changes  of  even  as  much  as  90  degrees. 
Nor  could  they  differentiate  the  deepest  right  from  the 
deepest  left  banks,  nor  notice  the  difference  between  climb- 
ing or  diving  in  a practically  vertical  position.  Some  of 
the  passengers  with  normal  ears,  on  the  other  hand,  re- 
ported changes  in  direction  as  slight  as  5 degrees,  and 
were  apparently  sensitive  to  the  slightest  deviation. 

After  the  tests,  several  of  the  deaf  mutes  admitted  that 
they  had  been  entirely  in  the  dark  as  to  their  position 
while  in  the  air. 

* * »l 

A pamphlet  has  recently  been  issued  by  the  Smith- 
sonian Institution  containing  extracts  from  the  Report  for 
the  year  1917,  of  the  War  Cabinet  of 
The  Aviation  Great  Britain  relating  to  supply  of  air- 
Program  craft. 

The  description  given  of  the  difficul- 
ties in  the  way  of  obtaining  a supply  of  aircraft  is  so 
accurate  and  is  so  general  in  its  application  to  all  coun- 
tries that  it  is  believed  it  should  be  given  as  wide  a cir- 
culation as  possible  in  America.  Its  application  to  the 
American  aircraft  situation  is  evident  if  we  remember 
that  Great  Britain  has  been  at  war  since  August,  1914, 
and  that  every  resource  of  the  country,  famous  for  gen- 
erations as  the  center  of  mechanical  developments,  has 
been  applied  to  the  problem  of  the  production  of  aircraft. 
This  enables  us  to  appreciate  more  clearly  the  progress 
made  by  the  United  States  in  1917-18. 

“It  is  rather  the  fashion  to  criticise  the  quality  of  our 
machines.  Most  of  the  Critics,  however,  are  ignorant  of 
the  technical  and  manufacturing  difficulties  which  have 
to  be  overcome  in  order  to  keep  up  a constant  and  in- 
creasing supply  of  the  most  up-to-date  machines.  Not  only 
are  the  technical  difficulties  and  the  resultant  research 
and  experimental  work  formidable  in  themselves,  but  the 
task  of  building  up  in  war  time,  without  seriously  affect- 
ing the  requirements  of  other  services,  a new  industry 
of  a most  highly  skilled  character  necessarily  puts  a heavy 
strain  upon  the  organizing  and  manufacturing  ability  of 
the  country. 

“The  science  of  aeronautics  is  in  a state  of  constant  and 
rapid  development;  improvements  in  engines,  aeroplanes 
and  their  numerous  accessories  are  constantly  being 
worked  out.  But  the  interval  between  the  discovery  of 
an  improvement  and  its  introduction  into  the  service  is, 
owing  to  technical  considerations,  very  much  longer 
than  is  commonly  supposed.  Experience  shows,  that, 
as  a rule,  from  the  date  of  the  conception  and  design 
of  the  aero-engine  to  the  delivery  of  the  first  engine  in 
series  by  the  manufacturer,  more  than  a year  elapses  ; 
the  corresponding  period  for  an  aeroplane  is  about 
one  half  as  long.  Consequently,  plans  have  to  be  laid 
for  a long*  period  ahead,  and  these  plans  are  liable  to  be 
upset  by  many  uncertain  factors.  The  hopes  based  upon 
the  promising  results  given  by  the  first  experimental 
engines  of  a new  design  are  frequently  disappointed 
owing  to  difficulties  of  bulk  manufacture  or  to  defects 
only  developed  after  long  trial  in  the  air;  new  types 
of  aeroplanes  favorably  reported  on  when  first  tried  are 
found  on  longer  experience  not  to  give  complete  satisfac- 
tion, and  yet  it  is  impossible,  if  we  are  to  keep  ahead  in 
the  keen  struggle  for  aerial  superiority,  to  wait  for  full 
experience  before  placing  orders.  Risks  must  be  run, 
and  new  types  must  be  adopted  at  the  earliest  moment 
consistent  with  reasonable  assurance  that  they  will  consti- 
tute a substantial  improvement  on  what  is  already  in 
use.  Orders  must  be  placed,  moreover,  for  considerable 
numbers  and  for  delivery  over  many  months,  as  the 
large  output  required  for  our  present  flying  services  can 
( Continued  on  page  41) 
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Seventeenth  Article — The  Signal  Corps  and  General  Coast  Defense 


npHE  United  States,  unlike  other  great  nations  of  the 
world,  has  never  established,  and  may  never  need  to 
establish,  permanent  fortifications  on  the  land  frontiers, 
since  the  real  frontiers  are  the  seas.  But  even  without 
the  obligation  of  defense  against  neighbors  to  the  north 
and  south,  the  vast  extent  of  the  coast  imposes  upon  the 
country  a duty  which  can  but  grow  greater  as  population 
and  wealth  advance,  and  as  the  power  and  number  of 
commercial  ships  and  of  navies  increase.  Types,  speed, 
and  size  of  ships  are  bringing  alien  shores  yearly  into 
more  intimate  relations  and  are  making  sea  attack  more 
easy,  more  swift,  and  more  dangerous  than  ever  before. 
The  weight  and  range  of  floating  batteries,  the  number 
and  speed  of  merchant  vessels  and  their  great  transport- 
ing power,  the  swarms  of  rapid  and  dependable  aux- 
iliaries, the  submarine,  the  airplane,  and  the  dirigible, 
leave  all  but  strongly  protected  coasts  without  the  chance 
of  defense  in  war,  except  by  airships  and  submarines  and 
of  course  the  mobile  army,  and  fixed  defenses  in  addi- 
tion to  a navy  whose  duty  at  the  outset  may  call  it  into 
distant  seas.  The  probability  of  the  absence  of  the  navy 
at  the  very  moment  when  coast  protection  becomes  most 
necessary  is  so  strong  as  to  amount  to  a certainty. 

Regarding  the  defense  of  the  seaboard  of  the  United 
States,  it  appears  clear  in  retrospect  that  the  inertia  which 
for  years  followed  the  close  of  the  civil  war  and  the  later 
days  of  tranquility,  prevented  the  making  by  the  nation 
of  any  serious  effort  to  protect  the  coasts  of  the  country 
from  foreign  attack  until  some  thirty  years  ago,  when 
indifference  began  to  give  way  to  the  demand  for  an 
efficient  navy.  The  growth  of  the  navy  in  turn  empha- 
sized the  need  of  protected  harbors  and  of  permanent 
defenses;  and  as  the  fortifications  re- 
quired soldiers  to  man  them  attention  was 
at  last  directed  more  and  more  strongly 
to  the  personnel  of  the  defense.  At  last 
the  coast  artillery  was  given  a working, 
if  still  a skeleton,  organization ; efficient 
armament  and  satisfactory  equipment 
were  added;  systems  of  fire  control  and 
directions  were  devised  and  at  least  par- 
tial lines  of  information  installed.  Final- 
ly it  began  to  be  understood,  though 
dimly  at  first,  that  defenses  themselves 
must  be  defended ; that  the  eyes  and  the 
hands  of  men  must  assist  in  coast  pro- 
tection and  that  two  important  factors 
of  the  defense,  namely,  the  coast  patrol 
and  the  mobile  army ; must  form  a front 
for  any  adequate  system  of  protection. 


For  convenience  in  considering  what  follows,  it  is  as- 
sumed that  in  war  the  coast  defense,  which  combines  the 
military  and  naval  dispositions  and  operations  necessary 
to  resist  attack  on  any  part  of  the  coast  line,  may  be  di- 
vided into  six  factors,  each  related  to  the  other  in  opera- 
tion and  all  dependent  upon  co-ordination  of  action  to 
bring  out  their  full  value.  These  are,  first,  the  fixed  and 
floating  defenses  of  the  artillery,  consisting  of  the  arma- 
ments, submarine  defenses  and  materials,  coast  and  scout 
ships,  and  to  some  extent  air  craft,  torpedo,  submarine, 
patrol,  and  picket  boats;  the  personnel,  including  all 
troops  assigned  to  duty  in  connection  with  the  fixed  de- 
fenses. Second,  the  general  defense  troops  of  .the  regular 
or  volunteer  army,  or  of  the  organized  militia,  not  in- 
cluding the  supports  of  fixed  positions.  Third,  the  air 
service,  including  the  necessary  aero  squadrons  of  various 
types,  with  their  auxiliary  tractors  and  the  dirigible  when 
used  for  coast  patrol  and  defense.  Fourth,  the  coast 
patrol,  including  the  coast  guard.  Fifth,  the  service  of 
the  lines  of  information ; that  is,  the  Signal  Corps  of  the 
army.  Sixth,  the  navy. 

Although  each  of  these  factors  supplements  the  others, 
it  is  evident  that  the  one  which  binds  them  all  into  a 
working  whole,  and  without  which  the  other  five  will 
have  rather  less  cohesion  and  connection  than  so  many 
reeds  shaken  by  the  wind  is  the  Signal  Corps  in  control 
of  the  lines  of  information  and  the  service  of  air  craft. 

To  arrive  at  a proper  understanding  of  the  extent  and 
character  of  the  lines  of  information  necessary  to  keep 
in  brain  touch  the  elements  of  the  defense  of  a great  sea- 
board like  our  own,  it  will  be  well  to  first  outline  the 
general  scope  of  the  defense  and  to  indicate  the  part 
played  by  the  other  factors  in  war. 

The  first  of  the  factors  of  defense  to 
be  considered  is  that  of  the  fortified  posi- 
tions. 

In  general  terms,  the  permanent  de- 
fense of  a coast  or  harbor  consists  in  the 
adequate  protection  of  a number  of  dis- 
tinct positions,  which  from  their  impor- 
tance to  the  country  or  value  to  the  enemy 
must  be  guarded  against  injury,  occupa- 
tion, or  capture.  Such  positions  are 
either  actually  or  potentially  guarded 
permanently  by  a number  of  fixed  artil- 
lery emplacements,  the  fighting  or  tactical 
units  of  which  constitute  a chain  of  com- 
mand. The  artillery  defense  as  a whole 
is  made  up  of  a series  of  tactical  areas, 
each  measurably  complete  and  independ- 


*The  articles  in  this  series  are  abstracted  from  the  complete  volume,  "Military  Signal  Corps  Manual,”  by  the  same  author. 
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ent  in  itself,  but  separated  usually  by  considerable  dis- 
tances of  coast  from  the  others,  and  the  whole  kept  in 
touch  by  lines  of  information,  usually  commercial,  which 
form  a chain  encircling  the  country. 

On  the  coasts  of  the  United  States  there  are  eighty-one 
separate  forts  where  modern  defenses  are  installed  or  are 
in  process  of  installation ; in  the  Philippines  there  are  six ; 
in  Hawaii,  four;  in  the  Canal  Zone,  five;  a total  of 
ninety-six.  It  is  evident,  therefore,  that  the  fixed  de- 
fenses alone  required  a vast  number  of  lines  of  informa- 
tion and,  further,  that  for  the  purpose  of  control  of  its 
vast  coast  line  these  positions  must  be  kept  in  communi- 
cation not  only  with  great  centers  of  population  and  with 
the  capital  of  the  country  but  with  each  other,  and  that 
under  certain  probable  conditions  of  war  the  chain  of 
defense  from  Portland  to  Galveston,  from  San  Diego  to 
Puget  Sound,  or  perhaps  from  Quoddy  Head  to  the 
Straits  of  Fuca,  must  be  kept  in  constant  and  immediate 
touch  by  telegraph,  telephone,  or  radio.  This,  of  course, 
is  largely  a problem  for  the  existing  commercial  lines  to 
solve. 

The  Mobile  Army  of  Coast  Defense 

It  is  probably  evident  to  all  who  have  considered  the 


for  the  less  important  positions  must  fall  to  the  care  of 
such  of  the  floating  defenses  as  may  be  withheld  from 
distant  seas ; to  the  troops  of  the  mobile  army,  aided  by 
such  land  batteries  as  can  be  hastily  constructed  and 
armed;  to  the  submarine  and  to  the  air  craft.  Such 
partial  defenses  may  not  prevent  attack  and  local  injury, 
but  they  can,  at  least,  prevent  destruction  and  an  occupa- 
tion that  may  provide  the  enemy  with  a naval  base  and 
perhaps  threaten  invasion  of  the  country  at  large.  Pro- 
tection against  this  danger  rests  with  the  mobile  army 
alone,  once  a foothold,  has  been  established  on  our  coast. 

The  need  of  a mobile  army  in  coast  defense  is  not, 
however,  confined  to  the  protection  of  the  lesser  positions 
and  harbors  unprovided  with  effective  fortifications  and 
armament,  for  it  is  to  be  remembered  that  coast  fortifica- 
tions of  today,  unlike  the  permanent  works  of  an  earlier 
time,  look  only  toward  the  sea,  and  of  themselves  are 
helpless  against  land  attack ; hence  they  must  be  protected 
at  flank  and  rear  from  approach  by  hostile  troops  and 
landing  parties. 

In  these  days  every  serious  sea  attack,  to  be  successful, 
must  be  accompanied  by  land  operations,  a fact  well  illus- 
trated by  the  fall  of  Tsingtau  and  especially  by  the  des- 
perate sea  fights  of  the  Dardanelles  and  of  the  Gallipoli 


Where  a plank  must  serve  to  cross 
the  stream  over  which  telegraph  lines 
are  thrown 


A signal  station  for  visual  communi- 
cation captured  from  the  Germans  by 
American  signalmen 


Men  of  the  104th  Field  Signal  Battalion,  U.  S.  Army,  communi- 
cating by  wig-wag  and  wireless  telegraphy  at  Camp  McClellan, 
Anniaton,  Alabama 


matter  that  the  most  necessary  factor  of  the  land  defense 
of  the  coast  is  the  mobile  army,  together  with  its  aux- 
iliaries. Even  to  the  unthinking  it  must  be  obvious  that 
without  such  forces  there  can  be  no  real  and  substantial 
protection  for  the  coasts,  except  at  those  positions  which 
have  been  selected  beforehand  for  fortification,  which  of 
necessity  will  be  few  in  number.  Even  if  these  fixed 
defenses  could  stand  alone,  which  they  cannot  do,  they 
will  of  necessity  form  but  a partial  and  interrupted  pro- 
tection to  an  extended  seaboard  and  will  leave  open  to 
attack  many  important  towns,  serviceable  harbors,  and 
landing  places  that  may  be  used  by  an  enemy  as  a base 
or  as  coaling  and  supply  stations.  The  fortified  positions 
are  really  harbor  defenses  only.  It  is  clear  also  that  a 
country  with  some  5,700  miles  of  coast  line  offered  to 
attack,  indented  with  innumerable  minor  harbors  and 
anchorages  and  dotted  with  important  towns  that  invite 
destruction,  cannot  protect  all  its  vulnerable  points  by 
costly  and  extensive  armaments ; as  a consequence,  minor 
positions  must  be  otherwise  defended  or  left  to  shift  for 
themselves.  While  the  defending  navy  remains  within 
reasonable  distance  of  the  coast  the  minor  positions  will 
be  free  from  danger,  but  a navy,  if  efficient,  will  not  re- 
main at  home.  In  a serious  war,  therefore,  protection 


Peninsula  and  the  subsequent  land  attacks.  It  is  evident 
that  though  ships  unsupported  may  cause  great  damage 
and  even  destroy  cities  or  fortified,  positions,  they  can 
produce  but  little  effect  upon  the  ultimate  result  of  a 
campaign  unless  combined  with  land  operations,  by  means 
of  which  the  defense  is  not  only  destroyed,  but  over- 
whelmed, the  objective  occupied,  together  with  the  sur- 
rounding regions. 

It  appears,  then,  that  the  country  must  be  prepared  to 
prevent  throughout  the  vast  extent  of  its  seaboard  the 
seizure  and  occupation  of  any  one  of  many  important 
points,  both  fortified  and  unfortified,  and  of  all  of  its 
harbors  and  landing  places  useful  to  an  enemy.  This 
implies  the  existence  of  a mobile  force  so  placed  and  so 
large  and  effective  in  organization  as  to  insure,  on  the 
one  hand,  the  safety  of  exposed  positions  by  proper 
dispositions  of  troops  immediately  needed;  and,  on  the 
other,  by  concentration  of  the  major  part  of  these  mobile 
troops  in  reserve  at  strategic  positions  of  the  coast  or 
possibly  of  the  other  frontiers  as  to  permit  the  use  of  an 
overwhelming  number  of  defense  troops  at  any  threat- 
ened point. 

In  the  defense  by  a mobile  army  the  plan  adopted  may 
well  be  somewhat  as  follows:  The., Atlantic,  the  Gulf, 
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and  the  Pacific  seaboards  will  be  divided  into  defensive 
areas,  the  extent  and  boundaries  of  which  will  depend 
upon  strategic,  geographical,  and  economic  conditions. 
These  areas  will  not,  as  a rule,  be  coextensive  with  mili- 
tary departments,  since  they  depend  upon  different  condi- 
tions and  lie  mainly  along  the  sea.  They  will  be  con- 
trolled by  their  own  general  officers,  acting  presumably 
under  one  chief.  In  each  area  there  will  exist  in  war  a 
mobile  force  adequate  not  only  for  its  defense  proper — 
that  is,  for  land  defense  of  fixed  positions,  unprotected 
harbors,  and  other  vulnerable  points  within  the  area  it- 
self— but  for  service  with  other  troops  mobilized  and 
held  as  a general  reserve.  Within  defensive  areas  there 
will  be  placed  a sufficient  number  of  men  of  the  regular 
army,  of  the  trained  citizenry,  and  of  the  organized  militia 
of  the  state  or  neighboring  states  to  form  a nucleus  of 
the  force  required.  In  addition  to  the  aero  squadrons, 
which  form  part  of  a division  of  the  mobile  army,  there 
should,  of  course,  be  gathered  together  all  of  the  flying 
men  who  can  be  brought  into  service  with  the  militia 
or  the  volunteers,  and  to  them  should  be  allotted  the  duty 
of  watching  the  coasts,  so  far  as  practicable. 

It  should  be  evident  that  of  this  force  the  men  most 
needed  in  the  preliminary  work  of  the  defense  are  not 
coast  artillerymen  alone,  but  engineers,  and  signal  troops, 
especially  of  the  aviation  section,  since  the  first  step  in 
mobilization  is  the  establishment  of  lines  of  information, 
of  which  soldiers  alone  should  be  in  control,  and  the 
training  of  airmen. 

The  mobile  troops  of  the  coast  defense  obviously  re- 
quire ample  strength  in  engineer  and  signal  troops,  field 
and  horse  artillery,  and  a due  proportion  of  cavalry  to 
erect  and  defend  the  field  works  on  the  land  fronts  of 
fixed  positions,  to  establish  and  maintain  lines  of  informa- 
tion, to  check  sudden  attempts  at  coast  landing,  and  to 
perform  the  duties  of  mounted  troops  in  the  field  and  for 
air  service. 

It  is  certain  that  if  so  trained  the  small  quotas  of  state 
troops,  are  of  the  utmost  value  to  the  defense  at  a time 
when  the  lines  of  information — the  telegraph,  the  tele- 
phone, radio  and  air  service — are  urgently  needed  in  the 
organization,  disposition,  and  control  of  newly  organized 
levies.  Together  with  the  signalmen  of  the  regular  army, 
they  may  well  undertake  the  organization  of  additional 
signal  troops  from  the  citizenry  called  to  the  colors. 

If  it  becomes  necessary  to  put  forth  the  strength  of 
the  country  by  calling  to  the  colors  the  larger  part  of  the 
mighty  reserve  available  for  national  defense,  it  is  cer- 
tain that  the  total  number  of  men  of  the  ultimate  levy 
will  be  so  enormous  that  occasion  for  mobilization  of  the 
whole  can  hardly  arise.  But  though  the  leve  en  masse 
may  never  be  resorted  to  in  this  country,  a force  called 
to  the  national  defense  in  a great  war  is  no  small  thing, 
and  the  work  of  turning  it  into  an  efficient  army  and  of 
supplying  it  with  an  adequate  force  of  technical  troops 
properly  equipped  for  the  field  requires  the  best  efforts 
of  every  trained  man  of  the  service. 

General  levies  are  certain  at  first  to  be  weak  in  these 
very  arms,  since  they  are  of  necessity  almost  nonexistent 
with  the  organized  militia  of  many  of  the  states  in  or- 
dinary times.  Lack  of  the  assistance  of  technical  troops 
hampers  the  defense,  gives  to  the  troops  little  mobility, 
and  compels  them  to  remain  tied  to  their  base  or  semi- 
permanent camps.  This  condition  will  doubtless  be  cor- 
rected as  time  goes  on,  but  its  existence  at  first  multiplies 
the  lines  of  information  and  the  duties  of  signal  troops. 
It  is  certain  therefore  that  the  communications  by  which 
the  first  line  and  the  reserves  will  be  linked  together  and 
to  the  permanent  works  should  from  the  early  efforts  at 
concentration  be  ample  and  effective,  and  so  continue, 
for  without  them  the  whole  army  of  the  defense  becomes 
a mere  aggregation  of  inert  units. 


Supports 


A third  class  of  troops  organized  are,  if  not  large  in 
number,  at  least  of  vital  importance  in  coast  defense; 
they  are  the  support  of  artillery  positions  proper.  These 
men,  placed  at  stations  suitable  to  the  defense  of  fixed 
positions  against  land  attack,  act  in  concert  with  the  coast 
artillery  and  are  under  the  immediate  command  of  artil- 
lery officers,  presumably  of  posts  or  districts,  since  it  is 
evident  that  they  must  be  kept  as  directly  in  touch  with 
the  officers  fighting  the  positions  as  are  the  marines 
aboard  ship.  The  supports  may  well  be  drawn  from  the 
mobile  troops  proper  and  be  composed  of  the  first  and 
best  men  called  to  the  general  defense;  that  is,  of  such 
troops  of  the  regular  army  as  can  be  assigned  to  the 
duty  and  of  the  flower  of  the  organized  militia.  Made 
up  almost  entirely  of  infantry  and  field  artillery,  with  as 
many  machine-gun  batteries  as  may  be  available,  there 
should  be  added  a far  larger  proportion  of  signalmen 
than  is  usually  considered  necessary  for  an  army  in  the 
field,  since  upon  these  men  falls  the  service  of  informa- 
tion not  merely  with  other  elements  of  artillery  defense, 
but  with  the  fixed  positions,  the  mobile  troops,  coast 
guard,  and  with  the  navy. 

The  lines  of  information  of  these  supporting  troops 
are  those  of  the  field  army.  They  will  be  mainly  de- 
pendent upon  the  buzzer,  airplane — or  perhaps  the 
dirigible — the  radio,  field  telegraph  or  telephone,  and 
visual  signaling. 

In  considering  defense  against  invasion,  it  should  ap- 
pear that  the  mobile  troops  indicated  will  stretch  over 
many  miles  of  country  and  operate  under  widely  varying 
conditions.  Even  more  than  for  a well-organized  army  in 
campaign,  therefore,  the  lines  of  information  for  the, 
at  first,  somewhat  unorganized  forces  of  the  general  de- 
fense must  be  ample  and  widely  extended. 

Indeed,  except  in  emergencies,  these  lines  are  more 
necessary  in  the  early  days  of  the  defense  than  later  when 
the  machine  moves  smoothly,  but  at  all  times  the  mobile 
troops,  without  an  adequate  service  of  information,  have 
rather  less  direction  and  mobility  than  a collection  of 
tortoises.  Properly  laid,  the  lines  of  information  not  only 
form  a network  throughout  the  defense  area  but  tie  each 
theater  of  operations  to  the  others  and  provide  the  entire 
army  with  the  lines  heretofore  shown  to  be  essential  in 
the  field. 

With  headquarters  of  the  defense  and  those  of  mobile 
troops  fixed  at  the  places  best  suited  tactically  for  the 
purpose — and  it  is  reasonably  certain  that  these  positions 
lie  at  centers  of  commercial  activity — they  will  be  distant 
from  the  camps  of  divisions  and  brigades  and  still  farther 
separated  from  the  smaller  commands  and  detachments, 
from  the  artillery  headquarters  and  from  observation 
stations  and  outposts  of  coast  defense.  Yet  with  all  these 
commanding  officers  of  the  mobile  forces  must  be  kept 
in  constant  and  immediate  touch,  as  well  as  with  the  mili- 
tary commanders  of  departments,  should  the  latter  not 
be  in  command  of  the  general  defense — and  with  Wash- 
ington. In  turn,  army,  division,  and  brigade  headquar- 
ters must  be  kept  in  communication  with  dependent  and 
outlying  commands;  these  with  the  observation  stations 
and  coast  patrol ; and  the  latter  given  the  power  to  com- 
municate readily  with  the  floating  defenses,  with  artillery 
districts,  and  with  ships. 

For  the  mobile  coast  army  the  systems  of  information 
needed  are  even  more  extensive  and  varied  than  is  con- 
sidered necessary  for  a field  army  in  campaign ; and  it 
follows  that  the  proportion  of  signal  troops  to  line  soldiers 
in  coast  defense  should  be  increased. 


It  is  hopeless  to  suppose  that  the  Signal  Corps  of  the 
regular  establishment  can  ever  supply  more  than  a leaven 
for  the  mass  of  men  needed,  especially  for  the  air  service, 
or  even  that  the  militia  possessing  signal  troops  of  ap- 
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Harvard  Radio  School  i 

I I 


Above:  receiving  instruction  in  manipulation  of  various 
types  of  tuners  in  a room  which  presents  to  the  student 
the  many  parts  of  assembled  wireless  sets 


To  the  left:  an  outdoor  demonstration  of  portable  radio 
equipment,  a suitcase  pack  set  and  hand  generator  in 
field  operation 


A stirring  sight  is  the  assembly  for  inspection  and  review  with  historical  buildings  and  laboratories  forming  a background 
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Six  Views  of  Some  of  the  Thousands  of  Young 
Men  Who  are  Training  at  Cambridge,  Mass, 
as  Wireless  Operators  for  the  U.  S.  Navy. 

(See  also  page  44) 


One  class  of  800  bovs  learning  how  to  send  and  receive  in  the  code  instruction  room 


<Vbove:  a class  of  stalwart  youths  intent  on  mastery  of 
the  circuits  of  a wireless  telegraph  set 


To  the  left:  the  practical  application  of  class-room  in- 
struction carried  out  in  the  assembling  room,  where 
motor  generators,  gaps  and  transformers  are  taken 
apart  and  put  together 
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proved  efficiency  can  provide  more  than  the  framework 
of  the  organizations  required.  The  signal  troops  mobil- 
ized for  war  must  be  filled  in  by  men  drawn  direct  from 
civil  life.  But  excellent  and  abundant  as  the  material  for 
these  troops  undoubtedly  is 
among  the  men  engaged 
in  the  electrical  and  me- 
chanical pursuits,  and 
from  the  few  trained  in 
airplane  work,  such  men 
before  they  can  be  of  any 
real  value  must  be  made 
into  soldiers.  The  Signal 
Corps  of  the  army  will 
never  have  the  numbers  or 
the  opportunity  to  take 
upon  itself  alone  this  train- 
ing, and  the  assistance  of 
the  organized  militia  and 
of  suitable  and  willing  men 
in  civil  life  must  be  asked 
and  given.  The  training 
must  be  quick  and  effective, 
and  therefore  be  performed 
by  men  who  have  them- 
selves been  drilled  in  peace 
in  the  methods  of  the 
Signal  Corps  of  the  army.  Unfortunately,  trained  militia- 
men and  airmen  are  at  present  few  and  are  confined  to  a 
small  number  of  states,  and  even  where  signal  organiza- 
tions exist,  they  are  not  always  given,  be  it  said  without 
disparagement  of  the  troops  themselves,  the  strength  in 
numbers,  the  equipment,  nor,  up  to  now,  the  training  to 
make  them  immediately  valuable  in  coast  defense. 

Service  of  Aircraft  in  Coast  Defense 

A third  and  very  important  factor  in  coast  defense  is 
the  service  of  air  craft,  and  it  is  becoming  increasingly 
evident  that  in  addition  to  lines  of  information  laid  or 
worked  on  land,  there  must  now  be  recognized  and  care- 
fully considered  the  part  played  in  coast  defense  and 
observation  by  aerial  fleets.  It  is  not  intended  here  to 
speak  of  the  airplane  merely,  but  to  suggest  also  the  po- 
tential value  of  the  lighter-than-air  craft,  whose  special 
use  is  now  thought  to  be  in  scouting  or  reconnaissance 
work,  which  means,  of  course,  its  use  as  a coast  patrol. 

Divided  into  areas  or  districts  patrolled  by  dirigibles 
or  airplanes,  all  communicating  back  to  central  stations 
and  maneuvering  far  out  to  sea,  such  scouts  should  make 
impossible  a hidden  approach  or  surprise  attack  by  an 
enemy.  The  captive  balloon  also  finds  a useful  place  in 
service  of  this  kind.  But  the  time  has  not  yet  arrived 
to  indicate  definitely  what  form  the  defense  air  service 
will  take.  It  has  been  suggested  that  the  coasts  of  the 
country  be  divided  into  sections  or  areas,  each  of  which 
should  contain  an  aerodrome  or  center  from  which  scout- 
ing land  and  sea  planes  could  operate  at  sea  and  send  re- 


ports by  radio,  if  satisfactorily  installed,  to  the  central 
stations  regarding  the  movements  of  enemies’  or  friendly 
ships. 

Whether  this  air  patrol  shall  eventually  be  installed  and 

conducted  by  the  army, 
the  navy,  or  the  coast 
guard  is  undecided,  and  in 
the  present  condition  of  af- 
fairs is  not  a matter  requir- 
ing consideration  here. 
There  is  involved,  how- 
ever, a vast  and  important 
field  of  Signal  Corps  work, 
not  alone  in  this  aviation 
service,  but  in  the  trans- 
mission by  wire,  radio  or 
otherwise,  news  received" 
from  aircraft  at  central 
stations,  often  located  at 
isolated  points  to  the  prop- 
er headquarters. 

The  fourth  factor  of  the 
coast  defense,  and  that  one 
which  depends  for  its 
value,  if  possible,  even 
more  closely  upon  the  lines 
of  information  than  others, 
is  the  coast  patrol,  or  coast  guard,  as  it  is  now  called. 

To  a student  of  the  present  condition  of  our  defense  it 
will  perhaps  appear  that  the  important  subject  of  coast 
observations,  or  coast  patrol,  has  not  received  from  the 
army  the  attention  it  deserves.  Radio  and  signal  stations 
have  been  erected  within  artillery  districts,  and  by  the 
navy;  but  great  stretches  of  coast,  often  containing  good 
harbors,  landing  beaches  and  magnificent  lookout  sta- 
tions remain  without  the  means  of  rapidly  communicating 
their  news  to  the  telegraph  and  telephone  lines  of  the 
country.  At  many  of  the  lookout  stations  valuable  in- 
formation of  friend  or  enemy  at  sea  may  be  gathered,  yet 
they  remain  in  general  unprepared  for  service  in  war. 
The  need  of  the  co-operation  of  the  trained  men  and 
efficient  equipment  prepared  by  the  Signal  Corps  for  just 
this  kind  of  work  is  important. 

Without  the  full  co-operation  of  the  Signal  Corps  of 
the  army  and  the  participation  of  troops  trained  in  the 
service  of  lines  of  information  and  in  the  use  of  the  air- 
plane ; the  establishment  of  signal  stations,  and  telegraph, 
telephone,  and  buzzer  lines;  cables;  the  captive  balloon 
and  the  dirigible,  it  is  hard  to  see  not  merely  how  the 
best  methods  of  gathering  intelligence  in  war  can  be  em- 
ployed by  a coast  guard,  but  how,  when  so  gathered,  the 
information  obtained  can  be  transmitted  to  the  centers  of 
control,  to  artillery  fixed  positions  and  their  auxiliaries, 
and  to  the  mobile  army  from  distant  observation  stations, 
coast  islands,  and  lighthouse,  or  from  the  floating  aux- 
iliaries and  passing  ships,  with  the  speed  and  certainty 
which  alone  make  such  information  valuable. 


Powerful  aearchlighta  such  as  these  are  now  vital  to  coast 
defense,  the  problems  of  which  and  their  relation  to  the  Sifnal 
Corps  are  discnased  in  this  article 


In  the  November  Issue 

A special  feature  of  greatest  value  to  men  in  the  aviation  section  of  the  Signal  Corps. 

Cross-Country  Flight 

Its  difficulties  and  the  equipment  required — How  a compass  is  adjusted— Military 
maps  and  how  to  read  them — and  other  practical  information  for  the  military  airman. 
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The  following  is  a list  of  officers  and  men  cited  by  the 
r;.  .■  no  - Commanding  General  of  the  French 

Bravery  Army  in  which  our  First  Division  is  serv- 

™ ing,  for  heroism  and  gallantry  in  action 

displayed  during  recent  operations  at  Cantigny. 

Pvt.  John  J.  Poole,  distinguished  bravery  in  repairing 
telephone  lines  under  heavy  shell  fire  and  in  maintaining 
communications. 

First  Lieut.  Volney  B.  Bowles  displayed  great  cour- 
age in  stringing  wire  and  in  maintaining  communications 
under  exceptionally  heavy  shell  fire. 

Pvt.  (First  Class)  Oscar  A.  Bondlid,  great  courage 
and  bravery  in  repairing,  under  heavy  shell  fire  a tele- 
phone cable  between  the  division  machine-gun  officer  and 
his  group  commander.  Although  hit  by  shell  fragments, 
he  continued  his  work  regardless  of  danger. 

Capt.  William  T.  Crook,  displayed  courage  in  main- 
taining telephone  communications  and  great  efficiency  in 
enabling  the  command  to  follow,  all  the  time,  the  progress 
of  the  fighting. 

Pvts.  Roy  Sage  and  Earl  Arnold,  worked  12  hours 
on  the  night  of  May  27  laying  telephone  lines  which  were 
cut  three  times,  compelling  them  to  return  for  more  wire 
under  terrific  shell  fire  and  gas  bombardment. 

Pvt.  Charles  D.  Fair,  was  killed  while  repairing  tele- 
phone lines  under  shell  fire. 

Pvts.  Joseph  Beck,  Ernest  U.  Becker,  Henry  C. 
Franz,  Edgar  A.  Hartmen,  Robert  E.  Carson,  Mike 
Vuj novick,  for  repairing  telephone  lines  under  shell  fire; 
all  wounded. 


•t  at  at 


General  Orders,  No.  53 : 

III.  Induction  into  military  service  for  duty  with  the 
General  Staff  and  bureaus  in  Washing- 
Staff  Duty  in  ton  is  authorized  only  in  cases  of  men 
Washington  technically  qualified  for  such  duty,  physi- 
cally disqualified  for  general  military 
service,  and  physically  qualified  for  special  and  limited 
military  service  only. 


at  at  at 

General  Orders,  No.  53: 

IV.  Subparagraphs  (c)  and  (d),  paragraph  1,  and 
paragraphs  7 and  8,  General  Orders,  No. 
Service  and  6,  War  Department,  1918,  are  amended 
Wound  to  read  as  follows: 

Chevrons  1.  * * * (c)  War-service  chev- 

rons. 

A gold  chevron  of  standard  materiaFand  design,  to  be 
worn  on  the  lower  half  of  the  left  sleeve  of  all  uniform 
coats,  except  fatigue  coats,  by  each  officer,  field  clerk, 
and  enlisted  man  who  has  served  six  months  in  a theater 
of  operations  during  the  present  war  as  an  officer,  field 
clerk,  or  enlisted  man  of  the  armies  of  the  United  States, 
and  an  additional  gold  chevron  for  each  six  months  of 
similar  service  thereafter. 

A sky-blue  cloth  chevron  of  the  same  pattern  and  worn 
in  the  same  manner  as  the  gold  chevron  by  each  officer, 
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field  clerk,  and  enlisted  man  who  has  served  under  the 
conditions  prescribed  for  the  gold  chevron,  but  has  left 
the  theater  of  operations  prior  to  the  completion  of  six 
months’  service  therein.  Should  a person  subsequently 
return  to  the  theater  of  operations  for  duty  therein,  the 
blue-cloth  chevron  will  be  replaced  by  the  gold  chevron 
upon  the  completion  of  a total  of  six  months  of  service  in 
the  theater  of  operations,  after  which  only  gold  chevrons 
will  be  worn  to  indicate  war  service.  The  right  to  wear 
war-service  chevrons  is  limited  to  those  officers,  field 
clerks,  and  enlisted  men  whose  official  duty  requires  their 
presence  in  a theater  of  operations,  as  distinguished  from 
those  who  may  visit  such  a theater  without  having  been 
ordered  thereto  for  duty.  The  term  ‘‘theater  of  opera- 
tions” is  as  defined  in  Field  Service  Regulations,  1914,  as 
corrected  to  April  15,  1917. 

War-service  chevrons  of  the  same  material  and  design 
and  similarly  placed  will  be  worn  on  the  coat,  overcoat, 
or  waist  of  their  prescribed  uniform  by  all  other  uniformed 
personnel  of  the  authorized  Military  Establishment.  They 
will  be  worn  under  the  same  conditions  as  prescribed  for 
officers,  field  clerks  and  enlisted  men. 

(d)  Wound  chevrons. 

A gold  chevron  of  pattern  identical  with  that  of  the 
war-service  chevron,  to  be  worn  on  the  lower  half  of 
the  right  sleeve  of  all  uniform  coats,  except  fatigue  coats, 
by  each  officer,  field  clerk,  and  enlisted  man  who  has  re- 
ceived or  who  may  hereafter  receive  a wound  in  action 
with  the  enemy,  or  as  the  result  of  an  act  of  the  enemy, 
which  necessitates  treatment  by  a medical  officer,  and  an 
additional  chevron  for  each  additional  wound;  but  not 
more  than  one  chevron  will  be  worn  for  two  or  more 
wounds  received  at  the  same  time.  Disablement  by  gas 
necessitating  treatment  by  a medical  officer  shall  be  con- 
sidered to  be  a wound  within  the  meaning  of  this  order. 

Wound  chevrons  of  the  same  material  and  design  and 
similarly  placed  will  be  worn  on  the  coat,  overcoat,  or 
waist  of  their  prescribed  uniform  by  all  other  uniformed 
personnel  of  the  authorized  Military  Establishment.  They 
will  be  worn  under  the  same  conditions  as  prescribed  for 
officers,  field  clerks,  and  enlisted  men. 


A group  of  officers  of  American  Guard,  N.  Y.  Division,  in  training  camp 
at  Bear  Mountain.  Left  to  right  seated:  Captain  C.  Jones,  West  Point; 
Major  C.  S.  Nyman;  Major  WT  H.  Elliott,  Adjutant  General;  Major  J.  A. 
White,  Chief  Signal  Officer  (Editor,  The  Wireless  Age);  Captain  W.  Far- 
rington, Post  Adjutant;  Seated,  in  front:  Captain  C.  P.  Young,  West 

Point,  and  Captain  W.  R.  Brewster,  West  Point.  Standing,  left  to  right: 
Lieutenants  Solomon,  Cogan  and  Schlosa;  Captains  Horn  and  Bloom; 
Lieutenants  Tropani,  Henle  and  Keeler 
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ARTICLE  XVIII 
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Editor's  Note — This  is  the  eighteenth  installment  of  a condensed  course  in  wireless  telegraphy,  especially  prepared  for 
training  young  men  and  women  in  the  technical  phases  of  radio  in  the  shortest  possible  time.  It  is  written  particularly  with 
the  view  of  instructing  prospective  radio  operators  whose  spirit  of  patriotism  has  inspired  a desire  to  join  signal  branches  of  the 
United  States  reserve  forces  or  the  staff  of  a commercial  wireless  telegraph  company,  but  who  live  at  points  far  from  wireless 
telegraph  schools.  The  lessons  to  be  published  serially  in  this  magazine  are,  in  fact,  a condensed  version  of  the  textbook, 
“Practical  Wireless  Telegraphy,”  and  those  students  who  have  the  opportunity  and  desire  to  go  more  fully  into  the  subject 
will  find  the  author’s  textbook  a complete  exposition  of  the  wireless  art  in  its  most  up-to-date  phases.  Where  time  will  permit, 
its  use  in  conjunction  with  this  course  is  recommended. 

The  outstanding  feature  of  the  lessons  will  be  the  absence  of  cumbersome  detail.  Being  intended  to  assist  men  to 
qualify  for  commercial  positions  in  the  shortest  possible  time  consistent  with  a perfect  understanding  of  the  duties  of  ooerators, 
the  course  will  contain  only  the  essentials  required  to  obtain  a Government  commercial  first  grade  license  certificate  ana  knowl- 
edge of  the  practical  operation  of  wireless  telegraph  apparatus. 

To  aid  in  an  easy  grasp  of  the  lessons  as  they  appear,  numerous  diagrams  and  drawings  will  illustrate  the  text,  and,  in 
so  far  as  possible,  the  material  pertaining  to  a particular  diagram  or  illustration  will  be  placed  on  the  same  page. 

Because  they  will  only  contain  the  essential  instructions  for  working  modern  wireless  telegraph  equipment,  the  lessons 
will  be  presented  in  such  a way  that  the  field  telegraphist  can  use  them  in  action  as  well  as  the  student  at  home. 

Beginning  with  the  elements  of  electricity  and  magnetism,  the  course  will  continue  through  the  construction  and  func- 
tioning of  dynamos  and  motors,  high  voltage  transformers  into  wireless  telegraph  equipment  proper.  Complete  instruction 
will  be  given  in  the  tuning  of  radio  sets,  adjustments  of  transmitting  and  receiving  apparatus  and  elementary  practical  meas- 
urements. 

This  series  began  in  the  May,  1917,  issue  of  The  Wireless  Age.  Beginners  should  secure  back  copies,  as  the  subject 
matter  presented  therein  will  aid  them  to  grasp  the  explanations  more  readily.  If  possible,  the  series  should  be  followed  consecutively. 


'THE  VACUUM  TUBE  OSCILLATION  DETECTOR 

(1)  A heated  metal  in  a vacuum  gives  rise  to  the  emission 
■of  small  particles  of  electricity  called  electrons. 

(2)  These  particles  of  electricity  are  negatively  charged 
and  may  be  influenced  by  an  electrostatic  or  an  electro- 
magnetic field. 

(3)  About  1800  electrons  constitute  an  atom,  which  is  the 
smallest  particle  of  matter  that  can  take  part  in  chemical 
action. 

(4)  The  normal  atom  is  assumed  to  consist  of  a definite 
-number  of  electrons  grouped  about  a nucleus  having  a posi- 
tive charge  and  so  long  as  none  of  the  component  electrons 
are  driven  from  the  atom,  it  possesses  no  detectable  electri- 
cal charge. 

(5)  If  electrons  are  driven  from  a normal  atom,  ioniza- 
tion is  said  to  take  place  and  the  atom  then  possesses  a 
deficiency  of  negative  electricity.  It  therefore  takes  on  the 
characteristics  of  a positively  charged  body  and  is  then  called 
a positive  ion. 

(6)  If  electrons  are  added  to  a normal  atom,  the  latter 
possesses  an  excess  of  negative  electricity  and  it  takes  on 
the  properties  of  a negatively  charged  body. 

(7)  It  is  believed  that  the  flow  of  current  in  a conductor 
,is  the  movement  of  a great  number  of  electrons. 

(8)  Electrons  driven  from  an  atom  by  raising,  for  ex- 
ample, the  temperature  of  metal  to  incandescence,  may  act  as 
carriers  of  electricity  between  two  metallic  elements  in 
yacuua. 

! 

’THE  OSCILLATION  VALVE 

(1)  The  electronic  emission  of  an  incandescent  lamp  fila- 
ment can  be  put  to  a useful  purpose  in  connection  with  the 
reception  of  radio  telegraphic  signals.  They  were  first  em- 
ployed in  this  way  by  Dr.  J.  A.  Fleming. 

(2)  Fleming’s  original  oscillation  valve  comprised  a lamp 
filament  and  a metallic  pfete  sealed  in  an  exhausted  tube.  He 
.found  that  when  the  filament  was  brought  to  incandescence, 
electricity  could  readily  flow  from  the  plate  to  the  filament 
but  it  was  opposed  in  the  opposite  direction;  that  is,  the  tube 
proved  to  be  an  efficient  rectifier  and  it  performed  this  func- 
tion at  frequencies  up  to  several  million  cycles  per  second. 

(3)  It  should  be  kept  in  mind  here  that  in  accordance 
with  the  electron  theory,  electrons  flow  oppositely  through 
a circuit  to  the  formerly  accepted  assumption  as  to  the 
flow  of  current.  For  example  in  terms  of  the  electron 


theory,  negative  electricity  flows  from  the  filament  to  the 
plate  in  the  vacuum  tube;  but  in  accordance  with  the  old 
theory,  electricity  can  pass  from  the  plate  to  the  filament 
but  not  in  the  other  direction. 

(4)  To  secure  the  valve  effect  connection  must  be  made 
to  the  negative  side  of  the  lamp  filament  and  to  the  plate. 

(5)  The  Fleming  valve  may  be  used  as  a simple  rectifier 
for  the  detection  of  radio  frequency  currents  or  advantage 
may  be  taken  of  its  non-uniform  conductivity  as  with  the 
carborundum  rectifier.  In  the  latter  case,  the  E.M.F.  of  a 
local  battery  is  applied  to  the  space  between  the  plate  and 
filament. 

(6)  By  placing  a metallic  element  called  a grid  between 
the  plate  and  filament,  a wider  range  of  circuits  may  be  em- 
ployed adapting  the  tube  to  a great  variety  of  uses.  A 
tube  so  constructed  is  called  a "three-electrode”  valve. 

(7)  Such  tubes  may  be  connected  for  cascade  or  regen- 
erative amplification. 

CASCADE  AMPLIFIERS 

(1)  The  vacuum  tube  acts  as  a repeater  of  alternating 
currents  and  it  will  perform  that  function  at  frequencies  up 
to  several  million  cycles  per  second.  That  is,  if  an  alternat- 
ing current  be  impressed  upon  the  grid  and  film  of  the 
three  electrode  tube,  the  plate  current  (supplied  by  a local 
battery)  will  rise  and  fall  at  the  frequency  of  the  impressed 
E.M.F.  In  a properly  constructed  tube,  the  current  will  be 
repeated  with  amplification. 

(2)  The  output  current  of  the  tube  may  in  turn  be  im- 
pressed upon  the  grid  and  filament  of  a second  tube  for  fur- 
ther amplification.  This  process  may  be  continued  through 
several  steps.  This  is  called  cascade  amplification. 

(3)  If  radio  frequency  currents  are  to  be  amplified  pro- 
gressively through  several  steps,  air  core  radio  frequency 
transformers  are  connected  between  the  output  circuit  of 
one  tube  and  the  input  circuit  of  the  next  tube.  For  the 
amplification  of  audio  frequency  currents  iron  core  trans- 
formers are  connected  between  successive  steps. 

(4)  If  the  plate  circuit  of  the  tube  is  coupled  inductively, 
conductively  or  electrostatically  to  the  grid  circuit,  regenera- 
tive amplification  results;  that  is,  part  of  the  energy  released 
in  the  plate  circuit  is  fed  back  to  the  grid  circuit  to  amplify 
incoming  radio  signals.  Circuits  of  this  type  were  first  dis- 
closed by  Capt.  Armstrong.  They  are  termed  regenerative 
circuits  and  may  be  used  for  the  self-amplification  of  audio 
or  radio  frequency  currents.  Such  circuits  are  often  termed 
“feed  back”  circuits. 
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Figure  167 — Simplified  sketch  of  Fleming’s  oscillation  valve.  A lamp 
filament  F and  a metallic  plate  P are  sealed  in  a highly  exhausted  tube. 
The  filament  is  brought  to  incandescence  by  a 4 to  12  volt  battery.  To 
secure  the  valve  effect,  connection  is  made  to  the  terminals  C,  D.  The 
tube  acts  as  a rectifier  of  alternating  currents  at  frequencies  up  to  millions 
of  cycles  per  second 


E.M.r.  OF  tr.t 


Figure  169 — Characteristic  curve  of  the  two-electrode  tube.  This  curve 
shows  the  relation  between  the  plate  current  and  the  E.H.F.  of  the  bat- 
tery B-2.  The  curve  indicates  that  the  conductivity  of  the  valve  is  not 
a constant,  but  that  it  varies  with  the  current  Bowing.  At  point  B a 
slight  increase  in  the  local  E.M.F.  causes  a very  great  increase  of  the 
plate  current,  but  at  point  C the  current  begins  to  fall  off.  This  is  called 
the  point  of  saturation.  As  an  oscillation  detector  the  valve  is  generally 
more  sensitive,  that  is,  it  will  give  greater  response  in  a telephone,  from  a 
radio  frequency  signal  when  the  local  potential  is  adjusted  to  correspond, 
to  points  B or  C.  What  amounts  to  a rectified  current  will  then  pasa 
through  the  receiving  telephone.  With  some  valves  other  points  on  the 
characteristic  curve  give  good  response  in  the  telephone 


OBJECT  OF  THE  DIAGRAM 

To  indicate  the  connections  of  the  apparatus  for  demon- 
strating the  rectifying  properties  of  the  Fleming  valve. 


PRINCIPLE 

An  electrical  current  can  pass  from  the  plate  to  the  fila- 
ment in  the  vacuum  valve,  but  it  is  opposed  in  the  opposite 
direction. 


DESCRIPTION- OF  THE  DRAWING 

The  negative  side  of  the  filament  F and  the  plate  P are 
connected  to  the  negative  and  positive  poles  of  a high 
voltage  battery  B-2  respectively.  Filament  F is  rendered 
incandescent  by  a battery  B-l.  A milliammeter  is  connected 
in  series  with  B-2. 


OPERATION 


OBJECT  OF  THE  DIAGRAM 

To  show  the  use  of  the  two-electrode  Fleming  valve  as. 
a simple  rectifier. 


DESCRIPTION  OF  THE  DRAWING 

The  primary  coil  of  a receiving  transformer  is  indicated' 
at  L-l  and  the  secondary  coil  at  L-2.  The  usual  secondary 
condenser  is  shown  at  C-l,  the  telephone  .condenser  at  C-2, 
and  the  telephones  at  P-1.  The  valve  contains  the  filament 
F and  the  plate  P.  Filament  F is  fed  by  the  battery  B-l 
and  the  incandescence  of  the  filament  is  regulated  on  the 
rheostat  R. 


When  plate  P is  connected  to  the  positive  pole  of  B-2, 
the  meter  A will  indicate  the  passage  of  current  through 
the  valve  (from  P to  F),  but  if  the  negative  pole  of  B-2  is 
connected  to  the  plate  the  meter  will  not  register. 


OPERATION 


When  the  receiving  transformer  is  tuned  to  a distant  trans- 
mitter, an  E.M.F.  at  a radio  frequency  is  impressed  between 
the  plate  P and  the  filament  F.  When  P is  charged  to  a 
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positive  potential,  electricity  can  pass  from  P to  F,  but  when 
P is  charged  to  a negative  potential,  rto  electrons  are  drawn 
over  to  the  plate,  and  consequently  no  current  passes  the 
valve.  The  telephone  condenser  C-2,  therefore  receives  a 
uni-directional  charge  over  the  duration  of  a wave  train,  and 
at  the  termination  thereof  discharges  through  telephone  P-1. 
Groups  of  radio  frequency  currents  are  thus  converted  to 
uni-directional  pulses  which  actuate  the  telephone  diaphragm. 

SPECIAL  REMARKS 

To  obtain  the  correct  operating  adjustment  of  the  tube, 
the  operator  regulates  the  incandescence  of  the  filament  F 
by  means  of  the  rheostat  R until  the  loudest  signals  are 
obtained. 


OBJECT  OF  THE  DIAGRAM 

To  disclose  the  circuits  for  the  Fleming  oscillation  valve,  . 
in  which  advantage  is  taken  of  the  non-uniform  conductivity 
of  the  tube. 

DESCRIPTION  OF  THE  DRAWING 

The  radio  frequency  elements  of  the  receiving  tuner 
are  indicated  by  the  usual  notations.  Battery  B-l  is 
shunted  by  a potentiometer  P-1  through  which  the  plate  P 
may  be  charged  to  a positive  potential.  If  the  sliding  con- 
tact on  P-1  is  moved  to  the  right,  P is  charged  positively, 
but  if  moved  to  the  extreme  left  the  potential  of  P in  respect 
to  F is  reduced  to  zero.  That  is,  in  the  former  case  current 
flows  from  the  positive  pole  of  the  battery  B-l  through  P-2 
through  L-2,  from  the  plate  P to  the  filament  F,  back  to  the 
negative  pole  of  the  battery. 

OPERATION 

The  best  operating  adjustment  is  secured  by  sliding  the 
variable  contact  along  P-1  until  the  loudest  signals  are 
heard  in  the  telephone. 


Figure  173 — Simplified  sketch  of  the  three-electrode  vacuum  tube,  often 
called  the  electron  relay.  The  glass  envelop  contains  the  filament  F.  the 
grid  element  Q,  and  the  plate  P.  In  certain  types  of  tubes,  the  filament, 
plate  and  grid  are  made  of  tungsten.  Other  metals,  however,  are  often 
employed.  One  popular  type  of  tube  contains  a platinum  filament,  a 
tungsten  grid  and  a nickel  plate. 


Figure  174 — Showing  one  characteristic  curve  of  the  three-electrode  vacuum 
tube.  The  horisontal  axis  indicates  the  potential  of  the  grid  in  respect  to 
the  filament,  and  the  vertical  axis  the  current  flowing  through  the  plate 
circuit.  This  particular  curve  indicates  that  when  the  potential  from  grid 
to  the  filament  is  approximately  xero,  the  plate  current  is  0.3  milliampere. 
On  the  other  hand,  with  the  grid  potential  at  5 volts  negative,  the  current 
in  the  plate  circuit  is  practically  xero.  The  point  of  saturation  occurs  in 
the  region  of  C ; in  other  words,  the  maximum  plate  current  flows  when  the 
potential  of  the  grid  in  respect  to  the  filament  is  about  3'/,  volts  positive. 


A 


Figure  175 — Connections  of  the  apparatus  for  obtaining  the  grid-potential, 
plate-current  characteristic  of  the  three-electrode  tube.  A variable  E.M.F. 
supplied  by  the  battery  B-3  is  impressed  upon  the  grid  G,  and  the  filament  F. 
A battery  B-2  supplies  current  for  the  plate  circuit,  the  path  of  the  plate 
current  being  from  the  positive  side  of  B-2,  from  the  plate  P to  the  filament 
F,  back  to  the  negative  terminal  of  B-2.  A low-range  milliammeter  A'  is 
connected  in  series  with  the  plate  circuit.  By  sliding  the  contact  of  the 
potentiometer  P-3  towards  A.  the  grid  G will  be  charged  negatively  in  respect 
to  the  filament;  but  by  moving  the  contact  in  the  opposite  direction,  the  grid 
G will  be  charged  positively.  The  strength  of  the  plate  current  under  dif- 
ferent values  of  E.M.F.  applied  to  the  grid  circuit,  is  shown  in  figure  174. 
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OBJECT  OF  THE  DIAGRAM 
To  show  the  fundamental  construction  and  one  circuit  for 
use  of  the  three-electrode  vacuum  tube  as  an  oscillation  de- 
.tector  in  radio  telegraphy. 

PRINCIPLE 

A metallic  element  called  a grid  inserted  between  the 
filament  and  the  plate  of  the  vacuum  tube  may  be  employed 
to  control  the  strength  of  the  plate  current 
If  the  grid  is  charged  positively  by  an  external  E.M.F., 
the  plate  current  is  increased,  but  if  charged  negatively,  the 
plate  current  is  decreased. 

Any  variable  E.M.F.  impressed  upon  the  grid  circuit  will 
be  repeated  in  the  plate  circuit  with  amplification. 


OBJECT  OF  THE  DIAGRAM 

To  show  the  circuits  of  a three-electrode  vacuum  tube 
as  an  oscillation  detector,  employing  a grid  condenser. 

PRINCIPLE 

By  connecting  a condenser  in  series  with  the  grid,  incom- 
ing radio  frequency  oscillations  are  rectified  and  a charge 
accumulates  in  the  condenser  which  leaks  out  at  the  termina- 
tion of  each  wave  train.  The  alternate  increase  and  decrease 
of  the  grid  potential  by  this  action  causes  the  plate  current 
to  vary  at  the  spark  frequency  of  the  transmitter. 


DESCRIPTION  OF  THE  DRAWING 

The  tube  contains  the  filament  F,  the  grid  G,  and  the 
plate  P.  The  plate  current  is  supplied  by  the  battery  B-2 
and  the  filament  current  by  the  battery  B-l. 

The  grid  G and  the  negative  side  of  the  filament  F are 
connected  to  the  secondary  terminals  of  the  receiving  trans- 
former. 

In  order  to  control  definitely  the  voltage  of  the  grid  G in 
respect  to  the  filament  F,  a grid  battery  B-2  shunted  by 
potentiometer  P-1  is  included  in  the  grid  circuit. 

OPERATION 

To  obtain  the  best  adjustment  of  the  vacuum  tube  the 
operator  regulates  the  incandescence  of  the  filament  by 
the  rheostat  R and  adjusts  the  voltage  of  the  battery  B-2 
until,  for  example,  the  loudest  signals  are  obtained  in  the 
telephone  P-2  from  a test  buzzer  in  inductive  relation  to 
some  part  of  the  receiver  circuit. 

During  the  reception  of  the  signals,  the  sliding  contact 
on  the  potentiometer  P-1  is  moved  back  and  forth  until  the 
loudest  signals  are  obtained.  In  some  tube  receiver  sets 
the  incandescence  of  the  filament  is  regulated  by  an  ammeter 
connected  in  series,  but  if  the  ammeter  is  not  supplied  the 
correct  adjustment  is  obtained  by  test. 

SPECIAL  REMARKS 

(1)  When  the  operator  adjusts  the  circuit  of  figure  176  for 
the  maximum  strength  of  signals,  he  works  the  tube  at 
either  point  A or  point  B on  the  characteristic  curve  of 
figure  174. 

(2)  When  the  receiving  transformer  is  tuned  to  the  dis- 
tant transmitter,  an  alternating  E.M.F.  is  impressed  between 
the  grid  G and  the  filament  F.  If  the  potential  of  the  grid 
in  respect  to  the  filament  F is  adjusted  by  the  battery  B-3 
to  point  A on  the  characteristic  curve,  the  negative  half  of 
the  incoming  cycle  will  reduce  the  plate  current  and  the 
positive  half  will  increase  it.  But  as  the  curve  indicates  the 
increase  will  exceed  the  decrease  and  therefore  what  amounts 
to  a rectified  current  will  flow  in  the  plate  circuit  which 
charges  the  condenser  C-3.  Condenser  C-3  then  probably 
discharges  in  one  direction  through  the  head  telephone  P-2. 

(3)  It  is  clear  from  the  curve  that  if  the  potential  of  the 
grid  in  respect  to  the  filament  is  regulated  to  point  C,  then 
the  negative  half  of  the  incoming  oscillation  will  cause  a 
large  decrease  in  the  plate  current  and  the  positive  half  a 
slight  increase.  In  either  way  the  telephone  diaphragm  will 
be  impulsed  once  for  each  group  of  incoming  oscillations. 

(4)  It  is  clear  from  the  curve  of  figure  174  that  if  the 
potential  of  the  grid  in  respect  to  the  filament  lies  along 
the  region  from  A-l  to  B-l  and  a radio  frequency  current  is 
impressed  upon  the  grid  circuit,  it  will  be  repeated  in  the 
plate  circuit  substantially  without  distortion;  that  is  to  say 
the  increases  and  the  decreases  of  the  plate  current  will  be 
equal.  But  at  other  points  along  the  curve,  the  plate  cur- 
rent will  either  increase  to  a greater  extent  than  it  decreases, 
or  vice  versa,  with  the  result  that  the  telephone  P-2  is  tra- 
versed by  uni-directional  currents. 


DESCRIPTION  OF  THE  DRAWING 

The  receiving  transformer  is  indicated  by  the  usual  radio 
frequency  tuning  elements,  and  there  is  included  in  series 
with  the  grid,  a grid  condenser  C.  As  usual  current  from 
B-2  flows  from  the  plate  P to  the  filament  F through  the 
head  telephone  F-l  to  the  negative  side  of  the  battery. 

OPERATION 

When  the  receiving  transformer  is  tuned  to  the  distant 
transmitter,  alternating  currents  are  impressed  between  the 
grid  G and  the  filament  F.  By  the  usual  valve  action  these 
currents  are  rectified  between  G and  F and  a uni-directional 
charge.  is  stored  up  in  the  condenser  C which  is  negative  on 
the  grid  side.  As  is  clear  from  the  characteristic  curve,  this 
reduces  the  plate  current,  but  at  the  termination  of  a group 
of  incoming  oscillations,  the  charge  leaks  out  the  condenser 
C through  the  valve,  or  through  a special  leak  resistance. 
The  plate  current  then  returns  to  normal  value.  This  reduc- 
tion and  subsequent  increase  of  the  current  follows  the 
spark  of  the  transmitter. 

As  in  the  circuit  of  figure  176,  the  radio  frequency  cur- 
rents flowing  in  the  grid  circuit  are  repeated  in  the  plate 
circuit,  but  these  currents  are  not  heard  in  the  head  tele- 
phone. They  are  put  to  account,  however,  in  the  regenera- 
tive circuits  to  be  described  further  on. 


OBJECT  OF  THE  DIAGRAM 

To  show  the  connections  of  vacuum  tubes  for  cascade 
amplification  at  radio  frequencies. 

DESCRIPTION  OF  THE  DRAWING 

The  plate  circuit  of  valve  No.  1 and  the  grid  circuit  of 
valve  No.  2 are  coupled  through  a radio  frequency  trans- 
former M having  the  primary  windings  P-4  and  the  second- 
ary windings  S.  The  grid  circuit  of  valve  No.  1 includes 
the  grid  battery  B-l  and  the  potentiometer  P-1;  similarly 
the  grid  circuit  of  valve  No.  2 has  a grid  battery  B-6  and 
a potentiometer  P-2. 

The  antenna,  grid  and  plate  circuits  of  the  first  valve  and 
the  grid  circuit  of  the  second  valve  are  tuned  to  the  fre- 
quency of  the  incoming  signals. 
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OPERATION 

Assuming  the  voltages  of  batteries  B-2  and  B-S  to  be 
properly  adjusted,  and  the  filament  temperature  of  F and 
£']  1 “e  by  their  rheostats,  the  operator  adjusts 

the  potential  of  the  grid  to  filament  of  the  first  valve  by 
means  of  potentiometer  P-1  so  that  the  incoming  radio  fre- 
quency currents  are  repeated  in  the  plate  circuit  P-4,  C-4 
with  amplification.  The  radio  frequency  current  repeated 
into  the  plate  circuit  is  impressed  upon  the  grid  circuit 
of  the  second  valve  through  transformer  M,  the  grid  circuit 

s°  ft*  ,fre3uency°f  the  si8“al  by  ‘be  secondary 
inductances  S the  loading  inductance  L-4,  the  variable  con- 
denser C-5  and  the  fixed  condenser  C-6. 

The  potential  of  the  grid  in  respect  to  the  filament  of  the 
second  valve  is  adjusted  by  potentiometer  P-2  so  that  the 
radio  frequency  current  impressed  upon  the  grid  circuit  is 
repeated  in  the  plate  circuit  with  distortion;  that  is,  the  grid 
potential  is  adjusted  so  that  the  repeated  plate  current  in 
the  second  valve  increases  to  a greater  extent  than  it  de- 
creases or  vice  versa.  Then  what  amounts  to  a rectified 
current  flows  through  the  head  telephone  P-S. 


Figure  179 


OBJECT  OF  THE  DIAGRAM 

fi  J°  8how  the  circuits  of  a cascade  audio  frequency  ampli- 

DESCRIPTION  OF  THE  DRAWING 

r«Tni*HPi?.te  cifcuit  .and  the  srid  circuit  of  the  tubes  are 
coupled  through  an  iron  core  transformer  M.  A grid  con- 
denser C is  inserted  in  the  circuit  of  the  first  valve  to  secure 
an  a“d'°  frequency  relaying  effect  upon  the  plate  current 
J?*  1 ‘“^frequency  current  in  the  plate  circuit  is  impressed 
upon  the  grid  circuit  of  a second  valve  through  the  iron 
core  transformer  M This  circuit  includes  the  battery  B-6 

the  no<ttn‘tiI<?t^f p-f.  .tllrough  which  the  operator  adjusts 
the  potential  of  the  grid  m respect  to  the  filament  to  secure 
the  maximum  strength  of  signals  in  the  head  telephone. 

OPERATION 

mlr!i\n7athity  “I  condenser  C,  the  temperature  of  the  fila- 
ment and  the  voltage  of  battery  B-2  are  adjusted  until  the 

Smc^uiPt0ofbB  2Vanat‘°n  Kf  c.urrent.is  obtained  in  the 
U ^ l f • 2Las  *?ay  be  determined  by  connecting 

a head  telephone  in  that  circuit.  The  primary  and  secondary 
windings  of  the  transformer  M are  closely  coupled.  These 
circuits  may  be  tuned  to  the  desired  audio  frequency  bv 

the  Pr,IHtry  coj1  with  the  condenser  C-3  and  the 
S1C?Pdary  co‘.  Wlth  condenser  C-6.  By  careful  adjustment 
of  the  potentiometer  P-1  and  by  variation  of  the  capacity 

be  obtained6"56"  C'?  ‘hC  maxinlum  strength  of  signals  wifi 


OBJECT  OF  THE  DIAGRAM 

tive ° receive r^f nr  °J!a^dete  of  Armstrong*.  regenera- 

quency  cmrenu.  ^Phfication  of  audio  or  raJo  fre- 

PRINCIPLE 

S*  pUi.e  circ.uit  of  ■ vacuum  tube  to  the  grid 

SSSS,.'“  * “ »•*  *° pm  SoSJS 

DESCRIPTION  OF  THE  DRAWING 

circuits  are  coupled  through  the  transformer  P q d 

SS?  CTndTheercasenofCaShat  5 

sptfastfssijr  as-  * * a ~ 

Jit  7AX,h,*„  »'>“»»'«  W .b. 

cTi,’’  n'3'  "°“n'1  ,ht  h"'1  telephone*  P.\hl  SS,™ 
C-2  is  shunted  across  the  battery  and  the  telephone 

OPERATION 

milter  in  SteWr' tUned  t0  the  dista"‘  ‘cans- 
of  the  vacuum  tube  having  been  °p"atlnK  adjustment 

SPECIAL  REMARKS 

f a c t \ h ^th c 'norm a 1°  s p a r not e*" "of^t  h^  1*  eridtenced  .by  th' 

between  P Sfe  5**- ■“"/“»  ^ustme’nY’ ^“p'.in'l 
production  of  beals  ' S'gna'S  c*n  be  amP,ified  without  thf 

henries  each  may  then  amount  to  several 


The  Future  Wartime  Wireless  Series 

U:  °f  tHiS  Wartime  Wireless  Instruction  will  begin  in  the  November  issue 
will  deal  with  undamped  wave  transmitters  and  vacuum  tube  receivers  for  the  re 
ception  of  continuous  oscillations.  The  direction  finder  and  other  special  appliances 

wi  e treated  fundamentally.  A discussion  of  the  basic  principles  of  wireless 
telephony  will  terminate  the  series. 
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Where  There’s  A Will 


How  Men  Were  Prepared  for  Wireless  Duties  to  Meet  the 
Nation’s  Emergency— Some  High  Lights  on  the  Cincinnati  Effort 


By  Maurice  Henle 


MILING  BILL”  Frankenstein  is  somewhere  on  the 
^ ocean,  headed  eastward.  On  his  collar  is  the  in- 
signia of  the  Signal  Corps,  and  in  his  fertile  brain  a 
wealth  of  dots  and  dashes  which  will  be  turned  to  Uncle 
Sam’s  advantage  against  the  Hun  on  France’s  soil. 

"Smiling  Bill”  couldn’t  and  wouldn’t  stay  out  of  the 
service.  Nature,  however,  had  gambled  heavily  with  his 
chances,  and  apparently  was  winning.  At  any  rate  she 
was  smiling  broadly.  “Bill”  was  way  underweight. 

He  had  his  eye  on  the  'navy,  and  some  months  ago 
steered  for  the  recruiting  station.  No  luck.  He  inter- 
viewed the  army  physical  examiners,  with  an  equal 
amount  of  misfortune.  He  grew  very  depressed. 

As  luck  would  have  it,  he  happened  one  day  to  meet 
H.  Serkowich,  an  instructor  at  the  Cincinnati  Continua- 
tion School  of  Radio  Telegraphy,  and  also  connected  with 


"Buy  a dozen  large  bananas,”  Serkowich  said  evenly, 
“eat  them  slowly,  and  between  each,  drink  a full  cup  of 
water.  You  can  do  it.” 

A few  days  later  “Bill”  again  sought  Serkowich. 

“Well,”  he  said,  smiling,  “I  leave  tonight  for  a port  of 
embarkation.  I had  hardly  arrived  at  camp  when  they 
asked  for  volunteers  for  immediate  service  overseas.  I’m 
happy — but  say,  listen — I will  never  again  be  able  to  look 
a banana  in  the  eye !” 

Just  before  sailing,  and  after  a few  weeks  in  an  eastern 
camp,  “Bill”  wrote  back  to  Serkowich,  telling  him  that 
he  was  now  legitimately  up  to  the  required  weight, 
thanks  to  the  outdoor  life. 

Shortly  after  April  6,  1917,  when  President  Wilson 
spoke  the  words  which  were  to  start  the  mobilization  of 
a mighty  nation’s  resources,  men,  money  and  ships  were 


Left — Cincinnati  Continuation  School,  where  radio  classes  are 
held 

Right — Charles  H.  Elston,  assistant  prosecutor,  Hamilton  County, 
who  heard  the  call  of  radio  and  is  now  an  army  aviator 

Below — Certificate  of  training  issued  to  men  called  in  the  draft 


CERTIFICATE  OF  TRAINING  AS  RADIO  AND  BUZZER  OPERATOR 
(8m  r*T«rw  ol  this  oortttcat*.) 


THIS  CERTIFIES  that » ' 

draft  number  , residence — - — - — — ■ ■ 

wm  in  training  for  radio  and  busier  operation  under  euperviaion  of  the  FedebaL 
Boabd  roa  Vocational  Education,  in  cooperation  with  the  Sional  Conn  o#  nu 


Abut,  for  - 


i urs,  at  _ 


-- (cVtV7  (Stat*) 

that  he  developed  a proficiency  of worde  of  five  letter*  each  per  min- 

ute, aending  and  receiving;  and  that  he  undertook  this  training  under  the  aeeurunc* 
that  he  would  Upon  reporting  at  the  cantonment,  be  aligned  to  radio  and  busier 
service. 


(Signed).. 


the  Cincinnati  Chamber  of  Commerce;  he  told  the  in- 
structor of  his  unsuccessful  attempts  at  getting  into  the 
service. 

“Come  to  the  Radio  School,  and  fit  yourself  for  the 
radio  service,”  Serkowich  advised,  “it  will  fit  you  for  a 
place  in  the  Signal  Corps.” 

“But  I’d  have  to  pass  a physical  examination  to  get 
into  the  army,  and  they  have  turned  me  down  once,” 
Frankenstein  said. 

“Never  mind  that,”  Serkowich  reassured  him,  “you 
leave  getting  into  the  service  to  me.” 

So  Bill  enrolled  at  the  radio  school,  which  is  operated 
under  the  auspices  of  the  United  States  Government  and 
the  Cincinnati  Board  of  Education,  preparatory  to  taking 
his  place  in  the  ranks  of  the  Sig  nal  Corps.  Everything 
went  smoothly;  he  sailed  through  the  course  like  a clip- 
per ship  through  water. 

Soon  the  day  came  when  he  was  to  apply  with  his 
certificate  of  proficiency  at  the  army  recruiting  office. 
He  approached  Serkowich. 

“Well,”  he  said,  “tomorrow  I try  to  get  into  the  army. 
I am  still  thirteen  pounds  under  weight.” 

“Follow  my  instructions  and  before  tomorrow  night 
you  will  be  in  the  army,”  Serkowich  told  him. 

“Bill”  gulped  when  he  heard  the  instructions. 


seen  to  be  the  great  needs.  Millions  of  each  had  to  be 
obtained. 

The  war  was  4,000  miles  away  and  miles  of  water 
separated  Verdun  from  New  York.  We  had  to  have 
ships  to  take  the  men  and  food  to  France.  The  cry  for 
ships  grew.  “We  must  have  ships,  ships,  and  yet  more 
ships  1”  and  the  Emergency  Fleet  Corporation  sprang  into 
existence.  Men  were  needed  to  man  the  vessels.  Wire- 
less operators  were  needed  aboard.  “Give  us  ten  thous- 
and radio  operators;  for  the  navy,  for  the  land  army, 
and  for  aviation!” 

And  it  was  to  help  supply  this  need  that  the  Cincinnati 
Continuation  School  for  Radio  Operators  began. 

The  Federal  Board  for  Vocational  Education  broad- 
casted a general  appeal  to  all  school  boards,  asking  their 
co-operation  in  supplying  operators,  requesting  that  the 
facilities  of  the  school  buildings  be  placed  as  much  as 
possible  at  the  disposal  of  the  Government. 

Cincinnati  had  the  advantage  of  other  cities,  in  that  a 
somewhat  similar  work  had  already  been  started  at  the 
Continuation  School,  operated  by  the  Cincinnati  Board 
of  Education.  Telegraph  messengers,  below  the  age 
limit  required  by  law,  had  to  come  to  the  school  part  of 
the  working  day.  A course  in  Morse  telegraphy  was 
offered,  along  with  other  studies,  so  that  the  boys  re- 
ceived a fairly  practical  education. 
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It  was  comparatively  easy  for  Superintendent  of 
Schools  Randall  J.  Condon,  a famed  educator,  to  broaden 
the  scope  of  the  school. 

Miss  Mary  Conway,  the  principal  of  the  Continuation 
School,  was  a woman  with  wide  experience.  With  years 
of  practical  training  behind  her,  Miss  Conway  plunged 
into  the  new  work  with  vim  and  vigor.  She  recognized 
that  without  practical  surroundings  for  the  students, 
progress  would  be  necessarily  slow.  So  she  acquired  a 
full  set  of  equipment,  including  typewriters,  keys  and 
instruments  and  transformed  the  room  into  a real  “West- 
ern Union”  school. 

Progress  was  rapid  and  many  a young  man  and 
woman,  as  well  as  older  men,  obtained  a position  at  the 
key  with  the  great  commercial  telegraph  companies. 

It  was  at  this  time  that  the  Ohio  National  Guard  was 


there  was  not  a competent  instructor  to  teach  the  men 
what  they  really  should  have  learned — the  Continental 
Code  for  radio  work.  Major  Dube  cast  about  for  a man. 
He  finally  decided  upon  H.  Serkowich,  with  the  Cincin- 
nati Chamber  of  Commerce,  a man  with  wide  experience 
both  as  a radio  and  telegraph  operator  and  a wire  chief 
on  steamships  and  railroads. 

Serkowich,  however,  couldn’t  leave  his  work  at  the 
Chamber  of  Commerce,  nor  could  he  sacrifice  the  indirect 
work  he  was  then  doing  for  the  Government.  He  agreed, 
however,  to  give  his  services  if  the  classes  would  be  con- 
ducted at  night.  Miss  Conway  and  Superintendent  Con- 
don consented  to  the  change  gladly,  and  the  twilight 
school  was  started. 

Serkowich  immediately  shifted  to  the  Continental  Code 
and  it  was  not  very  long  before  those  sixteen  “non-coms” 


% 


Above — Learning  radio  telegraphy  for  Uncle  Sam  in  his  school  for  wireless  operators 

in  Cincinnati 

Left  Oval — William  Frankenstein,  a pupil  who  met  the  weight  requirements  of  the 
army  by  eating  a dozen  bananas  and  drinking  as  many  cups  of  water,  incidentally 
acquiring  proficiency  in  key  manipulation 

Right  Oval — Julian  W.  Bronson,  a former  pupil  who  has  been  made  an  instructor  at 
the  Great  Lakes  Radio  School,  in  charge  of  hundreds  of  beginners 


encamped  at  Sharonville,  Ohio,  preparatory  to  going  to 
Camp  Sheridan,  Ala.  The  Signal  Corps  of  the  army 
was  in  its  youth;  but  the  experience  of  our  allies  taught 
us  many  things  which  we  were  not  required  to  have 
rammed  down  our  throats,  and  the  War  Department  soon 
started  out  in  an  efficient  way  to  bring  the  Signal  Corps 
up  to  a high  standard.  Major  Dube  of  the  Ohio  militia, 
who  seemed  to  have  a greater  pre-vision  than  a good 
many,  heard  of  the  good  work  accomplished  at  the  Con- 
tinuation School  and  of  the  wonderful  benefits  the  tele- 
graph companies  were  reaping,  and  brought  sixteen  of 
his  non-commissioned  officers  to  the  school  to  learn  the 
code. 

They  were  only  there  a few  days  when  it  was  seen  that 


and  sixteen  more  had  qualified  with  flying  colors,  com- 
petent to  take  over  the  army  signalman's  job. 

In  seeking  another  competent  instructor,  the  Board  of 
Education  plucked  Frederick  W.  Dearness,  principal  of 
the  12th  District  School,  who  was  well  versed  in  wire- 
less telegraphy. 

Serkowich  recently  has  been  commissioned  a lieutenant 
in  the  navy.  He  was  assigned  to  the  Cincinnati  district 
and  is  still  at  the  school. 

Equipment  had  been  supplied  by  public-spirited  men 
and  women.  This  equipment,  moreover,  was  complete. 
The  desks,  designed  by  Serkowich  to  accommodate  the 
maximum  number,  were  installed  by  the  school  board 
carpenters.  Buzzer  systems  and  head  pieces  were  given 
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by  the  telephone  company  and  a local  electric  company. 
In  the  Morse  Section,  the  typewriters  were  bought  by  the 
Board  of  Education,  as  was  the  other  equipment. 

About  this  time  the  draft  became  active.  The  National 
Army,  in  its  process  of  formation,  needed  signal  men 
badly.  This  dearth  of  men  prompted  Colonel  L.  D.  Wild- 
man,  U.  S.  A.,  of  the  Signal  Corps,  stationed  at  Chicago, 
to  write  to  the  Cincinnati  school  authorities,  appealing  to 
them  to  help  the  Government  in  this  crisis. 

“In  the  organization  of  signal  troops,”  he  wrote,  “a 
grave  difficulty  has  been  discovered  in  securing  the  re- 
quired number  of  Morse  and  radio  telegraphers  for  the 
first  increment  of  troops.  Since  it  has  been  found  diffi- 
cult to  secure  the  required  telegraphers  for  the  first  in- 
crement, it  is  an  assured  fact  that  unless  immediate  steps 
be  taken  to  increase  the  number  of  available  telegraphers 
the  situation  will  be  even  more  serious  for  further  in- 
creases of  the  army.  It  is,  therefore,  most  important  that 
efforts  be  devoted  to  educating  students  in  sending  and 
receiving  by  the  Morse  and  Continental  codes  with  pro- 
ficiency. ’ 

Wide  publicity  brought  many  students,  most  of  whom 
were  of  the  draft  age.  One  room  broadened  to  two,  and 
two  to  five. 

* * * * 


One  hundred  and  fifteen  men  have  received  certificates 
of  efficiency  from  the  school  and  have  been  recommended 
to  the  Federal  Board  for  Vocational  Education,  at  Wash- 
ington, with  which  the  school  is  affiliated. 

Of  the  one  hundred  and  fifteen,  sixty-two  are  in  the 
navy,  twenty-six  in  the  air  service,  or  Aviation  Section, 
Signal  Corps,  and  twenty-seven  in  the  land  army.  Many 
joined  the  service  without  receiving  their  certificates  and 
made  good.  Enrolments  have  totaled  hundreds.  Of  the 
navy’s  sixty-two,  many  have  gone  through  Harvard  Uni- 
versity, and  are  at  this  moment  on  the  ocean. 

Memorizing  the  Continental  Code  is  the  first  step  at 
the  school.  Recruits  are  taught  to  make  signals  on  the 
telegraph  key  and  to  transmit  sentences.  Practice  in  code 
sending  and  receiving  comes  next.  Then  they  learn  to 
speed  up  and  to  combine  speed  with  accuracy.  At  each 
step  they  are  moved  up  in  the  school.  When  they  are 
in  the  fifth  “stage,”  recruiting  officers  from  the  army, 
navy,  and  air  service  give  them  talks,  each  pointing  out 
the  merits  of  his  particular  service. 


* * * x 

The  call  of  wireless  penetrated  deep.  It  spread  its 
enticing  fingers  into  all  walks  of  life.  Charles  H.  Elston, 
assistant  Hamilton  county  prosecutor,  was  one  of  those 
who  heard  it  and  answered  in  the  affirmative. 

He  is  now  at  the  Ohio  State  University  at  Columbus 
putting  the  finishing  touches  to  his  course,  from  which 
he  will  soon  emerge  a pilot  in  army  aviation. 

Elston  didn’t  have  to  go ; he  had  been  placed  in  Class  3 
of  the  draft.  However,  he  went  to  the  radio  school,  and 
was  recommended  for  the  Signal  Corps.  According  to 
letters  received  by  his  mother,  he  attributes  the  major 
portion  of  his  rapid  progress  through  the  training  school 
to  the  course  at  the  Cincinnati  school. 


Julian  W.  Bronson  is  another  who  made  good.  Be- 
cause of  the  training  he  had  received  at  the  Cincinnati 
school,  Bronson  was  made  an  instructor  at  the  Great 
Lakes  Radio  School  and  placed  in  charge  of  hundreds  of 
beginners.  He  received  his  certificate  of  efficiency  No- 
vember 15,  1917,  together  with  Willard  B.  George, 
Matthew  Schenchoff  and  Edward  J.  Corcoran,  the  first 
of  the  civilians  to  complete  the  course. 

All  four  served  as  instructors  for  some  time;  then 
Bronson,  with  two  others,  grew  restive  for  active  service, 
and  insisted  they  be  sent  to  Harvard  so  as  to  qualify  for 
service  by  summer.  He  completed  his  course  at  the 
University  and  is  at  this  moment  at  an  eastern  port 
ready  to  take  his  place  beside  the  key  with  an  invincible 
fleet  or  on  our  fast  growing  merchant  marine. 

“The  school  at  Cincinnati  has  been  a wonderful  help,” 
he  wrote  his  father,  who  is  attached  to  the  Cincinnati 
Post  Office  Inspector’s  office. 

Millionaires  were  no  exceptions  when  the  multitudes 
of  red-blooded  youths  thronged  to  the  service.  Shoulder 
to  shoulder  at  the  school  with  sons  of  ice  wagon  drivers 
and  bakers,  for  six  weeks,  was  Cornelius  J.  Hauck,  son 
of  Louis  Hauck,  millionaire  Cincinnati  brewer.  Young 
Hauck — he  is  23 — is  about  to  graduate  from  a field  in 
Tennessee  as  a bomber  in  aviation.  He  writes  that  the 
knowledge  he  received  in  Cincinnati  helped  him  mar- 
velously. 

* * * Jit 

And  so  the  wheels  of  learning  have  ground;  minds 
have  been  moulded  and  careers  shaped  with  each  daily 
revolution. 

The  old  building  has  recently  been  painted.  But  the 
paint  is  only  a weak,  outward  manifestation  of  the  re- 
markable change  on  the  inside. 

The  halls  still  brouse  in  semi-darkness,  a reminder  of 
the  days  of  disuse  before  the  war,  but  the  rooms  are  a 
living,  quivering  example  of  bustle  and  life.  Here  is  a 
tailor,  worth  $200,000  in  his  own  name,  vainly  trying 
to  catch  the  meaning  of  the  whining  jerks  of  the  instru- 
ment, operated  by  a $15-a-week  shoe  clerk.  Shoulder  to 
shoulder  they  are,  a room  full.  Here  is  Fred.  W.  Dear- 
ness, a school  principal  in  the  daytime,  instructing  Jim 
Brown,  the  cobbler’s  son,  and  doing  his  utmost  to  knead 
Brown’s  brain  so  Uncle  Sam  will  benefit.  'The  boys’ 
faces,  for  the  most  part,  are  stem,  and  it  doesn’t  take  a 
super-imagination  to  transplant  them  to  a ship,  or  a 
battlefield,  or  an  airplane. 

And  as  one  passes  from  the  busy  room,  the  hums,  and 
slurs,  and  buzzing  notes,  charge  the  air  with  a vibratory 
message  of  conquest  to  come.  The  sharp  notes  of  the 
telegraph  key  are  heard,  from  other  rooms,  where  girls 
are  learning  to  take  the  places  of  the  men  who  go.  And 
the  many  typewriters  with  their  clatter  almost  make  the 
place  sound  like  a business  college. 

Hustle  and  hurry — and  for  what?  For  Uncle  Sam; 
for  you  and  me;  for  democracy.  The  old  school,  the 
busy  students,  everything,  all  are  but  a remarkable  ex- 
ample of  the  adaptability  of  the  schools  of  the  land  of  the 
Stars  and  Stripes  to  meet  a crisis — and  meet  it  with 
vigor ! 


T orpedoed ! 

( Continued  from  page  18) 


of  our  sailors  and  firemen  who  could  not  withstand 
temptation  broke  into  the  cargo  of  dried  fruit,  for  which 
they  were  put  in  irons.  Our  coal  supply  was  about  ex- 
hausted and  the  captain  decided  to  change  our  course 
and  steer  for  Bermuda,  where  we  could  replenish  the 
bunker. 

On  January  13th  we  had  another  alarm ! We  sighted 
what  appeared  to  be  a submarine  ahead  of  us,  rolling 
about  in  the  sea.  Upon  drawing  nearer  we  found  it  to  be 
a submarine  chaser  flying  distress  signals  and  the  flag 


of  France.  As  we  drew  alongside,  S.  C.  171  could  be 
distinguished  on  her  bow.  The  captain  ordered  a lifeboat 
lowered  and  an  officer  went  aboard  the  chaser. 

There  were  twenty  Frenchmen  aboard.  They  were 
weak  from  the  want  of  food.  Some  of  them  were  so 
near  starvation  that  they  were  unable  to  stand. 

From  what  information  we  could  gather  from  the  offi- 
cer we  learned  that  they  had  become  separated  from  their 
escort  in  a terrific  gale.  Their  engines  were  disabled  and 
( Continued  on  page  43) 
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PRACTICAL  AVIATION 
FOR  MILITARY  AIRMEN 

BY  MAJOR  i.  ANDREW  WHITE 
Author  ot  “Signal  Carpi  Manual.** 

Chlof  Signal  Officer,  American  Guard 

A text  book  for  intensive  study  by  men 
preparing  to  become  military  aviators,  con- 
taining all  the  knowledge  of  fundamentals 
required  prior  to  actual  flying  and  air  combat. 

Each  subject  la  presented  by  Illustration 
and  described  completely  for  the  reader  with- 
out turning  the  page. 

A broad  treatment  of  subjects  never  before 
contained  In  general  aeronautic  text  books  la 
Included,  comprising  operation  and  care  of 
aviation  engines,  reconnaissance,  map-read- 
ing, signaling  and  co-operation  with  military 
bodies,  radio  and  its  uses,  machine  gunnery 
and  bombing  from  alrplanea 

In  Press. 

Pull  cloth  blading.  Over  180  specially  drawn 
diagrams  and  many  photographs. 
Price  81.18  Postpaid. 

HOW  TO  PASS  U.  S. 
GOVERNMENT  WIRELESS 
LICENSE  EXAMINATIONS 

BY  ELMER  E.  BUCHER 
Uteft  Edition  Largely  Revised  and  Extended 
142  Questions  and  Answers 
Used  by  men  everywhere  who  are  studying 
wireless.  You  will  find  this  an  excellent 
quiz  book  to  use  with  "Practical  Wireless 
Telegraphy." 

Price  50  Cents  Postpaid. 

RADIO  INSTRUMENTS 
AND  MEASUREMENTS 

Every  instructor  and  teacher  of  radio, 
whether  teaching  in  college  or  Government 
training  school  will  find  it  a valuable  refer- 
ence book  for  every  day  use. 

Contents 
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FoU  cloth  binding,  320  pp.  Price  *1.25  Post- 
paid in  advance  of  publication 
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BY  R.  D.  BANGAY 

With  the  object  of  increasing  the  useful- 
ness of  this  Handbook,  the  author  has  ex- 
tended Its  scope  without  going  any  more 
deeply  into  the  technical  side  of  the  subject. 

Since  the  book  has  been  used  largely  in  the 
training  of  Telegraphists  who  are  frequently 
called  upon  to  take  sole  charge  of  complete 
Wireless  Telegraph  Installations,  the  author 
has  endeavored  to  cover  all  parts  of  the 
transmitting  and  receiving  apparatus  in  such 
a way  as  to  give  the  student  a sound  working 
knowledge  of  the  apparatus  entrusted  to  his 
care. 

Full  cloth  binding,  212  pages. 

Price  *1.00  Postpaid. 
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A Job  For  Retailer*  in  Electrical 
Supplies 

'T'HE  big  guns  at  the  front  are 
mounted  on  money.  Don’t  forget 
that!  And  they  will  hold  the  enemy 
back  only  so  long  as  their  foundations 
last.  Don’t  forget  that! 

This  war  cannot  be  carried  on  on 
loyal  sentiment  and  armchair  strategy. 
It  has  got  to  be  carried  on  with  big 
armies,  powerful  guns  and  everything 
guns  and  armies  need  for  continued 
action. 

War  Savings  Stamps  will  furnish 
the  money  provided  retailers  enlist 
their  salesforce  at  full  power  to  sell 
the  stamps.  Some  of  them  have  more 
salespeople  at  command  than  a regi- 
mental commander  has  fighting  men. 
Just  think  a moment  of  the  selling 
power  of  a store  as  big  as  that.  Just 
think  of  the  stamps  it  could  sell  if  it 
worked  only  15  minutes  a day.  And 
the  smaller  stores  can  do  as  well  in 
proportion. 

Ask  your  local  dealers  to  put  in  a 
Thrift  Stamp  Department  today  if 
they  haven’t  already  done  so.  And 
then  push  the  stamps! 

Enrollment  in  Radio  Sergeants 
School  Open 

< < CCORES  of  German  machine-gun 
nests  hidden  in  this  wood 
stopped  the  advance  of  our  troops,  but 
the  American  artillery  opened  so  hot 
and  accurate  a fire  that  the  majority  of 
them  were  silenced ; the  infantry  then 
rushed  the  others,”  is  often  the  word- 
ing of  an  official  communique  from  the 
front  in  France. 

There  must  be  accurate  observation, 
correct  transmission  of  information 
back  to  the  artillery  headquarters,  cal- 
culation of  the  range  and  direction  at 
which  to  set  the  guns ; and  the  rest  is 
simple. 

Observations  far  behind  the  enemy 
lines  are  made  by  airplane.  The 
aerial  observer  has  a wireless  sending 
set,  and  back  near  headquarters  there 
is  a radio  sergeant  with  a wireless  re- 
ceiving set.  As  soon  as  a message  is 
received  at  headquarters  it  is  tele- 
phoned to  all  batteries  firing  or  about 
to  fire  on  that  target. 

Telephone  lines  connect  each  bat- 
tery with  its  headquarters,  and  each 
headquarters  with  the  next  higher  in 
the  chain  of  command.  These  tele- 
phone lines  have  been  constructed  and 
are  maintained  under  all  difficulties 
encountered  in  modem  warfare  by  the 
electrician  sergeants.  These  electrician 
sergeants  also  operate  the  searchlights 
used  in  night  operations  against  hos- 
tile aircraft  and  bodies  of  troops. 


Every  time  a gun  is  shifted,  its  loca- 
tion on  the  map  must  be  accurately  de- 
termined by  survey  and  triangulation. 
It  takes  a specialist  to  do  it  and  this 
specialist  is  an  enlisted  man  trained  as 
a master  gunner. 

These  radio  sergeants,  electrician 
sergeants  and  master  gunners  are 
being  trained  for  this  service  in  a 
twelve  weeks’  course  at  the  coast  ar- 
tillery school  at  Fort  Monroe,  Va. 
Hundreds  of  men  are  being  turned  out 
in  every  class. 

Any  civilian,  whether  he  be  subject 
to  draft  or  not,  or  any  enlisted  man 
now  in  the  service,  is  eligible  to  enroll 
for  this  course  of  training  and  attend 
the  coast  artillery  school,  provided  he 
has  the  proper  qualifications,  physical 
and  mental. 

The  physical  qualifications  are  those 
required  of  all  recruits  for  general 
service.  The  mental  qualifications  are 
outlined  in  a bulletin  issued  by  the 
coast  artillery  school,  which  may  be 
had  for  the  asking.  Requests  for  this 
information  may  be  made  of  the  di- 
rector, Department  of  Enlisted  Spe- 
cialists, Coast  Artillery  School,  Fort 
Monroe,  Va. 

Daughter  of  Morgan’*  Partner  an 
Inspector 

AMONG  the  first  of  the  wealthy 
women  of  America  to  don  over- 
alls and  accept  manual  toil  was  Miss 
Alice  Davison,  daughter  of  H.  P. 
Davison  of  J.  P.  Morgan  & Co.  and 
the  American  Red  Cross.  For  $20  a 
week  Miss  Davison  works  every  day 
as  radio  inspector  in  a wireless  factory 
in  upper  New  York. 

Miss  Davison,  who  is  only  twenty, 
explained  that  her  purpose  was  .to  re- 
lease a man  for  the  front.  She  is  one 
of  a group  of  young  women  who  took 
a special  course  of  instruction  as  radio 
operators. 

Wireless  Equipment  for  Lightship* 

O RENTON’S  Reef  lightship,  off  the 
south  end  of  the  island  of  Rhode 
Island,  has  been  equipped  with  wire- 
less apparatus  for  the  first  time  as  the 
outcome  of  the  German  submarine 
raid.  The  announcement  of  the  fact 
calls  attention  to  the  stupid  neglect  of 
the  past.  The  loss  last  winter  of 
Cross  Rip  lightship  and  the  fact  that 
its  crew  had  no  means  of  radio  com- 
munication emphasized  a lack  of 
liberality  and  progress  in  the  light- 
house establishment,  or  perhaps  in 
congressional  provisions,  and  war- 
ranted the  belief  that  before  this  time 
all  of  the  off-shore  light  stations  would 
be  provided  with  modern  means  of 
calling  for  assistance  or  rendering  aid 
to  mariners  in  distress. 
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If  it  was  necessary  for  the  subma- 
rine raider  to  enforce  a lesson  that 
even  the  loss  of  the  Cross  Rip  vessel 
and  crew  failed  to  teach,  then  we  owe 
something  to  the  imperial  German 
navy. 

Perhaps  some  allowance  must  be 
made  for  war  conditions  in  explaining 
the  delay  in  supplying  radio  equip- 
ment for  the  lightships,  but  the  war 
makes  the  improvement  more  neces- 
sary now  than  in  peace. 

Marconi  Marine  Go.  Earns  Over 
Two  Million 

TOURING  1917  the  business  of  the 
Marconi  International  Marine 
Communication  Company  increased  by 
nearly  100  per  cent,  in  gross  revenue, 
according  to  the  directors’  report 
which  has  just  been  issued. 

The  gross  revenue  for  1917 
amounted  to  £470,657,  an  increase 
over  the  preceding  year  of  £200,476. 
This  increase  was  derived  principally 
from  rentals  of  additional  ships  fitted. 
However,  it  is  pointed  out  that  neces- 
sary restrictions  in  respect  of  private 
messages  at  sea  have  continued  and 
prevented  revenue  being  received  from 
this  source. 

The  profit  for  the  year  amounts  to 
£192,055,  and  from  this  figure  is  de- 
ducted £50,000,  being  a necessary  al- 
lowance for  obsolescence  of  plant, 
leaving  a net  profit  of  £142,055.  Dur- 
ing the  preceding  year  the  net  profit 
amounted  to  £96,748.  The  improve- 
ment is  about  proportionate  to  the  in- 
crease of  the  business.  The  balance  of 
the  debenture  reserve  account  and  the 
balance  of  share  premium  account 
have  been  transferred  to  general  re- 
serve, which  now  amounts  to  £258,009. 
The  losses  sustained  in  consequence 
of  attacks  upon  the  mercantile  fleet 
during  the  year  1917  have  been 
debited  to  profit  and  loss. 

The  total  number  of  public  tele- 
graph stations  owned  and  worked  by 
the  company  on  the  high  seas  in- 
creased from  1,472  at  the  end  of  De- 
cember, 1916,  to  2,265  at  the  end  of 
December,  1917.  The  organization  of 
the  company,  together  with  that  of  its 
associated  companies,  with  a total  of 
some  4,000  mercantile  vessels  fitted 
with  Marconi  telegraph  stations,  has 
continued  to  render  inestimable  serv- 
ice, says  the  report. 

The  directors  recommend  a final 
dividend  of  10  per  cent.,  which,  with 
the  interim  dividend  of  5 per  cent, 
paid  in  February,  will  make  15  per 
cent,  for  the  year.  The  Amalgamated 
Wireless  (Australasia),  Ltd.,  in  which 
the  company  is  interested,  has  paid  a 
dividend  of  5 per  cent,  in  respect  of 
the  year  ending  June  30,  1917. 


Crack  Austrian  Naval  Operators 
Arrested 

A GENTS  of  the  Naval  Intelligence 
Service  on  August  31st  picked  up 
two  wireless  operators  who,  it  is  al- 
leged, came  to  the  United  States  on 
the  steamship  Martha  Washington  of 
the  Austro-American  Line,  which 
sailed  from  Trieste  on  July  18,  1914, 
and  took  them  to  the  New  York  Port 
Alien  Enemy  Bureau,  where  the  men 
were  questioned  by  Chief  Examiner 
Perry  M.  Armstrong. 

The  men  are  George  Fergal,  a war- 
rant officer  in  the  Austrian  navy,  born 
at  Klagenfurt  in  1893,  and  Guido 
Gassa,  bom  in  Vienna  in  1886,  who 
enlisted  in  the  Austrian  navy  when  16 
years  old,  but  claims  to  have  received 
his  discharge  in  1909. 

They  were  taken  into  custody  when 
it  was  discovered,  it  is  alleged,  that 
they  are  still  receiving  pay  from  the 
Austrian  Government  and  that  both 
are  well  acquainted  with  the  confiden- 
tial code  of  that  Government. 

Fergal  has  three  brothers  now  in 
the  Austrian  army  and  one  brother 
has  been  killed  in  the  present  war. 
He  enlisted  in  the  Austrian  navy  in 
1911  and  became  a wireless  operator, 
serving  on  various  ships  of  the  navy. 
He  was  then  put  on  duty  handling  the 
confidential  code  of  the  Government  at 
a land  station. 

In  July,  1914,  after  war  was  de- 
clared, he  was  assigned,  it  is  alleged, 
to  the  Martha  Washington  by  the 
“Funken  Telegraf  Inspectory.”  Pa- 
pers in  his  possession  indicate  that  he 
belongs  to  the  “Imperial  and  Royal 
Wireless  Department  of  the  Austrian 
Navy.” 

Gassa,  who  is  said  to  be  the  best 
wireless  operator  in  Austria,  speaks 
six  languages — German,  Slav,  Italian, 
Bohemian,  Spanish  and  English.  He 
was  assigned  to  various  naval  vessels. 
His  claim  is  that  he  got  his  discharge 
from  the  navy  in  1909,  but  this  is 
doubted  by  the  Federal  officials.  He, 
too,  it  is  said,  was  assigned  to  the 
Martha  Washington  by  the  Funken 
Telegraf  Inspectory. 

The  Martha  Washington,  which 
reached  here  on  August  2,  1914,  was 
interned.  The  operators  remained 
aboard  the  steamer  at  Staten  Island 
until  it  was  taken  over  by  the  United 
States. 

Since  April  24,  1917,  it  is  alleged, 
the  Austrian  Government  has  beeh 
paying  the  two  wireless  operators 
through  the  Transatlantic  Trust  Com- 
pany, which  was  taken  over  by  the 
Alien  Property  Custodian  a few 
weeks  ago.  Gassa  has  been  receiving 
$70  a month  and  Fergal  has  been  paid 
$55  a month  it  is  said. 
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STUDY  WIRELESS  AT  HOME 

The  Marconi  Institute  Extension  Training 
Course  and  Service  is  a systematic,  time-saving 
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It  is  indispensable  to  experimenters  or  stu- 
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of  wireless.  This  service  already  has  been  sub- 
scribed to  by  8,000  men. 

Write  for  full  particulars. 
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MARCONI  INSTITUTE 
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Local  and  County  Representatives  Wanted 

to  present  this  course  to  wireless  amateurs 
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in  the  Signal  Corps  or  Naval  Radio 
Service.  Liberal  terms. 


Navy’#  News  a Daily  Radio  Feature 

T^ACH  night  the  Navy  Department 
sends  out  from  Washington  a 
wireless  news  service,  “The  Navy 
Press,”  to  all  ships  and  coast  radio 
stations.  The  message  ranges  from 
800  to  1,600  words  in  length  and  con- 
tains items  of  general  and  particular 
interest  to  officers  and  seamen  in  every 
branch  of  the  naval  service.  Each  day 
the  budget  of  news  is  carefully  sorted 
and  the  more  important  events  are  put 
into  concise  English.  During  the 
night  the  words  are  flashed  out  by  the 
Government’s  radio  operators,  and 
next  morning  there  appears  upon  the 
ship’s  bulletin  boards  a resume  of  all 
the  previous  day’s  happenings,  both 
abroad  and  at  home. 

No  cipher  is  used  and  the  process 
is  known  as  “broadcasting.”  It  goes 
out  to  any  and  every  vessel,  battle- 
ship or  merchantman,  whose  radio  in- 
strument is  tuned  to  receive  it. 

On  small  ships  one  bulletin  board  is 
usually  enough  to  contain  the  news 
for  those  aboard.  On  a large  man-of- 
war  there  may  be  ten  or  even  more. 
One  is  ordinarily  placed  in  the  ward 
room,  one  in  the  junior  officers’  mess 
room,  one  in  the  warrant  officers’  mess 
room,  and  one  in  the  chief  petty  offi- 
cers’ mess  room.  Several  bulletin 
boards  for  the  crew  are  located  in  con- 
venient gathering  places  about  the  ship. 
Besides  the  bulletin  boards,  a copy  of 
the  news  letter  is  given  to  the  ship’s 
commander  and,  if  there  chances  to 
be  an  admiral  on  board,  a special  copy 
is  prepared  for  him  also. 

The  news  needs  of  men  aboard  a 
battleship  are  as  various  as  their  tastes 
and  dispositions.  All  are  interested  in 
war  developments,  but  each  seaman 
also  has  his  particular  hobby.  One  is 
eager  to  know  what  is  happening  in 
the  theatrical  world,  another  is  chiefly 
concerned  with  the  fluctuations  of  the 
stock  market.  The  United  States 
Navy  Press  Service  recognizes  this 
divergence  of  interests  and  caters  to 
the  different  wants. 

Closely  related  to  the  interest  in 
market  reports  is  the  desire  of  the 
sailors  to  know  about  the  financial 
standing  of  Government  bonds.  A 
great  many  of  them  own  Liberty 
bonds.  Although  they  feel  sure  of  the 
security  of  their  investment  they  like 
occasionally  to  be  reassured. 

Baseball,  the  national  sport,  is  con- 
stantly in  the  minds  of  the  boys  at 
sea.  Although  they  are  unable  to  play 
while  cruising  (for  the  deck  of  a ship 
is  a poor  place  to  knock  flies  and  swat 
out  three-baggers),  they  flock  eagerly 
to  the  bulletin  boards  to  read  notices 
of  the  games  of  the  landlubbers.  W’hen 
the  big-league  season  opens,  reports 
of  all  the  important  games  become  a 
regular  feature  of  the  service.  When 
a world’s  series  is  on,  or  a decisive 


game  is  to  be  played  near  the  end  of 
the  season  by  closely  matched  teams, 
special  wireless  messages  are  sent  out 
for  the  information  of  the  jack-tars. 

Contemporary  Editor  TaltavaU  Die* 

TPHOMAS  R.  TALTAVALL,  aged 
*■  sixty-three  years,  editor  of  Tele- 
graph and  Telephone  Age,  New  York, 
died  at  his  home  at  Mahwah,  N.  J.,  on 
September  2nd  of  heart  disease,  after 
an  illness  of  several  months. 

Mr.  TaltavaU  learned  telegraphy  at 
Wellsville,  Ohio,  in  1867  and  soon 
developed  into  one  of  the  most  expert 
telegraphers  in  the  country,  being  em- 
ployed in  many  of  the  larger  offices. 
He  was  selected  as  one  of  the  original 
operators  to  man  the  first  wire  leased 
by  the  Associated  Press  to  carry  the 
newspaper  service  between  New  York 
and  Washington  in  1875,  and  was  as- 
signed to  the  Washington,  D.  C.,  Bu- 
reau. He  was  soon  after  transferred 
to  the  New  York  office,  with  which  he 
remained  fourteen  years,  in  the  latter 
eight  filling  the  position  of  superin- 
tendent of  the  leased  wire  system  of 
the  Associated  Press.  In  1890  he 
resigned  to  become  editor  of  the  Elec- 
trical Age.  In  1894  he  became  asso- 
ciate editor  of  the  Electrical  World, 
which  position  he  held  until  1911, 
when  he  accepted  the  editorship  of 
Telegraph  and  Telephone  Age.  Mr. 
TaltavaU  was  the  inventor  of  many 
useful  electrical  devices  and  was  one 
of  the  best-known  writers  of  electrical 
literature  in  the  country. 

Chinese  To  Have  Wireless 
Telephones 

'T'HE  Chinese  Government  has 
*■  made  an  agreement  with  the  Eng- 
lish Marconi  Company  to  purchase 
wireless  telephones  at  a price  of 
1300,000.  The  telephones  are  to  be 
delivered  within  nine  months.  The 
price  will  be  deducted  from  a loan  of 
£600,000  at  8 per  cent. 

The  Government  has  received  ad- 
vances which  make  possible  a resump- 
tion of  the  fighting  against  the  South, 
which  recent  events  had  rendered 
doubtful. 


Finding  Your  Way 
Across  the  Sea 

The  instruction  series  by 
Capt.  Uttmark  which  has 
been  running  in  The  Wire- 
less Age  has  been  inter- 
rupted by  the  pressure  of 
work  on  the  author,  who  is 
engaged  in  training  men  for 
the  Government.  The  sus- 
pension of  this  feature  for  an 
indefinite  period  is  therefore 
regretfully  announced. 

The  Editor. 
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Progress  In  Radio  Science 

( Continued  from  page  14) 


and  one  anode.  Each  cathode  is  con- 
nected to  the  negative  terminal  of  a 
high  voltage  source  of  direct  current 
through  a large  inductance  and  a re- 
sistance ; and  the  anode,  likewise 
through  an  inductance  to  the  positive 
terminal.  An  oscillatory  circuit  is 
shunted  between  the  cathodes. 

In  figure  1 the  arc  generator  is 
furnished  with  direct  current,  but  in 
figure  2 it  performs  the  combined 
function  of  rectification  and  genera- 
tion being  fed  by  an  alternating  cur- 
rent dynamo. 


nately  carry  the  main  current  through 
the  tube,  they  may  be  called  “arcing 
cathodes.”  Inductance  7 and  resistance 
9 may  be  conveniently  combined  into 
a single  coil  having  proper  induct- 
ance and  resistance.  Likewise  8 and 
10.  Inductances  2,  7 and  8 should 
preferably  be  wound  so  as  to  have  a 
minimum  distributed  capacity.  An 
oscillatory  circuit,  comprising,  for  ex- 
ample, a condenser  11  and  inductance 
12,  is  connected  between  the  cathodes 
as  shown.  The  tube  may  be  started 
in  a variety  of  ways.  The  method 


current 

Figure  2 (Bottom) — Mercury  ere  generator  fed  by  an  alternating  current 
performing  combined  function  of  rectification  and  generation 


Referring  to  figure  1 a source  of 
high  voltage  direct  current  such  as  a 
high  voltage  dynamo,  is  shown  at  1, 
with  plus  and  minus  terminals  as  in- 
dicated. To  prevent  high  frequency 
energy  from  getting  back,  into  the 
supply  circuits,  an  inductance  is  pro- 
vided such  as  is  shown  at  2,  although 
any  other  suitable  means  may  be  em- 
ployed for  this  purpose.  3 designates 
a mercury  vapor  tube  having  an 
anode  4,  and  two  mercury  cathodes, 
5 and  6.  Cathode  5 is  connected  to 
the  negative  terminal  of  1 through  a 
large  inductance  7 and  a resistance 
9,  and  cathode  6 is  likewise  connected 
through  the  inductance  8 and  resist- 
ance 10.  Since  these  cathodes  alter- 


shown here  is  as  follows:  A switch 
13  in  the  oscillatory  circuit  is  opened, 
and  a double  throw  switch  14  is 
thrown  to  the  left.  These  positions 
are  shown  by  the  dotted  lines  in  the 
figure.  The  cathode  6 is  thus  tem- 
porarily made  a starting  anode,  and 
by  tilting  the  tube  in  the  usual  man- 
ner, the  discharge  through  cathode  5 
is  started  and  will  be  maintained. 
Switch  14  is  now  thrown  to  the  right, 
the  position  shown  in  the  drawing  by 
the  full  lines,  and  if  the  tube  is  again 
tilted,  cathode  6 will  be  started.  Two 
such  parallel  discharges  are  ordinar- 
ily highly  unstable,  but  if  each  cathode 
is  supplied  through  a suitable  induct- 
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ance,  as  shown,  the  parallel  discharges 
are  rendered  stable  and  will  run  in- 
definitely under  suitable  conditions. 

The  stability  produced  by  the  in- 
ductance in  series  with  each  cathode 
is  destroyed  if  a condenser  is  shunted 
across  the  cathodes  and  it  is  owing  to 
this  fact  that  the  system  can  be  made 
to  oscillate.  One  mode  of  operation 
is  as  follows: 

Suppose  that  the  parallel  discharges 
are  operating  steadily,  the  switch  13 
being  open.  Let  this  switch  now  be 
closed  (position  shown  by  the  full 
lines) ; the  stability  of  the  parallel 
discharges  is  destroyed,  and  one  of 
them,  say  that  through  5,  will  be  ex- 
tinguished. The  current  through  in- 
ductance 7,  which  formerly  went 
through  5,  must  now  take  the  path 
from  4 through  6,  13,  12,  11  and  7; 
that  is,  the  inductance  7 now  begins 
to  discharge  itself  into  condenser  11. 
In  a very  short  time  the  condenser 
attains  a voltage,  say  V,  sufficient  to 
start  a discharge  in  the  tube  between 

5 and  6,  hence  the  oscillatory  circuit 
begins  to  execute  an  oscillatory  dis- 
charge around  the  path  11,  12,  13,  6, 
5,  11.  Discharging  under  ordinary 
circumstances  the  condenser  would 
attain  at  the  end  of  the  first  half- 
swing a voltage  (V-v)  which  is  re- 
versed in  sign  to  the  original  voltage 
V and  smaller  in  value  than  V.  But 
as  soon  as  the  condenser  circuit  be- 
gins to  discharge  through  the  tube, 
cathode  5 is  started  again  and  cathode 

6 extinguished.  The  current  through 
inductance  8 must  now  pass  through 
cathode  5,  hence  while  the  oscillatory 
circuit  is  executing  its  first  half- 
swing, inductance  8 is  discharging 
into  condenser  11.  At  the  end,  or 
shortly  before  or  after  the  end,  of  the 
first  half-swing,  therefore,  the  con- 
denser voltage  will  not  be  — (V-v) 
but  — V,  which  voltage  is  sufficient  to 
start  the  reverse  discharge  between  5 
and  6.  The  condenser  circuit  now 
begins  to  execute  its  second  half- 
swing, starting  cathode  6 and  ex- 
tinguishing cathode  5 again.  The 
condenser  voltage  tends  toward  the 
maximum  value  (V-v),  but  the  in- 
ductance 7 must  now  discharge  into 
the  condenser,  so  that  the  voltage  V 
is  reached  again,  and  the  process  re- 
peats itself. 

When  the  system  is  operating  in 
the  manner  described  the  oscillations 
produced  are  undamped  and  prac- 
tically sinusoidal.  The  system  may 
oscillate  in  other  ways,  however,  giv- 
ing for  example  rapid  series  of 
slightly  damped  waves,  or  other  types 
of  waves.  The  manner  in  which  the 
system  oscillates  is  determined  by  the 
magnitude  and  character  of  the  vari- 
ous constants  which  enter  into  the 
circuits. 

In  the  drawing  the  cathodes  5 and 
6 are  shown  constricted  where  the 


discharge  enters  them.  The  cathodes 
are  preferably  in  this  form  because 
better  results  have  been  obtained  with 
them  than  with  mercury  pools  of  the 
ordinary  type. 

It  is  found  by  experiment  that  in 
order  to  obtain  steady  oscillations  the 
ratio  of  inductance  to  capacity  in 
the  oscillatory  circuit  must  be  very 
large.  The  oscillatory  circuit  can  be 
connected  or  coupled  to  the  antenna 
or  other  circuits  in  any  desired  man- 
ner ; and,  under  proper  conditions,  the 
antenna  itself  may  be  the  oscillatory 
circuit  or  part  thereof. 

This  system  may  be  adapted  for  use 
with  alternating  current  supply.  Sin- 
gle phase  may  be  employed,  but  poly- 
phase currents  are  preferred.  Re- 
ferring to  figure  2 which  shows  the 
invention  adapted  for  use  on  a two- 
phase  system,  20A  and  20B  indicate 
the  two-phase  supply,  21  and  23  are 
the  primaries  of  a pair  of  transform- 
ers, 22  and  24  are  the  secondaries  of 
the  same.  The  primaries  are  sup- 
plied through  the  series  reactances  25 
and  26.  The  tube  3 is  provided  with 
four  anodes,  4a,  4b,  4c  and  4d.  Spe- 
cial care  is  necessary  to  prevent  arcing 
between  these  anodes.  The  terminals 
of  22  are  connected  to  anodes  4a  and 
4b,  those  of  24  to  4c  and  4d.  The 
mid-points  of  the  secondaries  22  and 
24  are  connected  together,  and  from 
these  midpoints  run  the  parallel  paths 
7,  5 and  8,  6.  The  significance  of 
these  and  the  remaining  members  is 
the  same  as  in  figure  1.  In  order  not 
to  complicate  the  figure,  starting 
means  are  not  shown.  The  tube  may 
be  started  as  shown  in  and  described 
in  connection  with  figure  1,  or  in  a 
variety  of  other  ways.  It  is  under- 
stood, of  course,  that  means  are  pro- 
vided for  preventing  high  frequency 
energy  from  getting  back  into  the  sup- 
ply circuits. 

It  will  be  observed  that  the  extra 
resistances  9 and  10  of  figure  14  are 
not  shown  in  figure  2 and  that  series 
reactances  25  and  26  are  shown  in 
figure  2,  through  which  the  primaries 
are  supplied.  The  reason  for  this  is: 
In  figure  1 the  extra  resistances  are 
necessary  in  order  to  limit  the  start- 
ing current,  that  is  the  current  drawn 
by  the  circuits  after  the  parallel  dis- 
charges are  started  and  before  the 
oscillations  have  been  set  up.  In  fig- 
ure 2,  however,  where  alternating  cur- 
rent is  employed  the  starting  current 
is  limited  by  the  series  reactances  25 
and  26,  hence  only  small  series  re- 
sistances are  necessary ; hence  the 
form  shown  in  figure  15  is  more  ef- 
ficient than  that  in  figure  1.  If  the 
transformers  of  figure  15  are  con- 
structed to  have  sufficient  leakage, 
then  the  series  reactances  are  unnec- 
essary. All  that  is  necessary  is  a 
loose  coupling  between  the  primaries 
and  secondaries  of  the  supply  circuits. 


When  writing  to  Advertisers  please  mention  THE 


WIRELESS  AGE 

Digitized  by 


Google 


October,  1918 


THE  WIRELESS  AGE 


41 


Aviation  News 

( Continued  from  page  20) 

only  be  obtained  by  bulk  orders  per- 
mitting a high  degree  of  sub-division 
of  work. 

“The  problem  is  complicated  by  the 
fact  that  manufacture  and  delivery 
rarely  if  ever  proceed  in  accordance 
with  anticipation.  The  output  of  a 
particular  type  may  be  delayed  for 
weeks  or  even  months  owing  to  some 
technical  difficulty  of  manufacture. 
Moreover,  as  replacement  of  losses 
and  expansion  are  proceeding  simul- 
taneously in  the  flying  services,  and 
the  rate  of  wastage  in  different  types 
of  engines  and  of  aeroplanes  varies 
considerably  according  to  circum- 
stances, it  is  impossible  to  forecast 
with  accuracy  what  engines  will  be 
available  for  the  equipment  of  new 
types  of  aeroplanes  after  wastage  has 
been  made  good.  Nor  is  it  possible 
to  any  great  extent  to  adjust  the  pro- 
gramme by  modifying  orders  once 
placed  without  disorganizing  supply. 
The  problem  does  not  end  here. 
Whenever  a new  type  is  introduced 
provision  must  be  made  for  accumulat- 
ing a sufficient  ‘head’  of  spare  en- 
gines, spare  aeroplanes  and  spare  parts 


of  innumerable  kinds,  to  keep  the 
squadron  to  be  equipped  with  that  type 
in  a condition  to  make  good  the  day- 
to-day  wastage  and  carry  out  the  con- 
stant repairs  required.” 

Attention  was  drawn,  on  more  than 
one  occasion,  by  manufacturers  to  the 
importance  of  maintaining  the  interest 
of  workers  in  aircraft  factories  in  the 
highly  important  but  generally  mo- 
notonous work  on  which  they  are  em- 
ployed. Engaged,  as  they  frequently 
are,  on  the  production  by  a repetition 
process  of  some  small  part  of  an  aero- 
plane, these  men  and  women  find  it 
difficult  to  realize  that  they  are  con- 
tributing effectively  to  one  of  our  most 
valuable  instruments  of  warfare.  It 
was  accordingly  arranged  that  Captain 
Ewart,  R.  A.  F.,  well  known  as  a 
writer  by  the  name  of  “Boyd  Cable,” 
should  visit  various  squadrons  at  the 
front  and  gather  materials  and  photo- 
graphs for  lectures  concerning  the  ex- 
ploits performed  with  various  types  of 
aircraft  for  delivery  to  the  workpeople 
engaged  on  the  manufacture  of  those 
particular  types.  Captain  Ewart  de- 
livered several  series  of  lectures  which, 
judging  from  the  reports  received 
from  the  factories  concerned,  proved 
a very  great  success. 


Electrical  Digest 


The  Production  ol  Nitrogen  From 
the  Atmosphere 

'T'HERE  has  been  erected  at  the 
A United  States  Department  of 
Agriculture’s  Experiment  Farm  at 
Arlington,  Va.,  the  largest  experi- 
mental plant  in  the  United  States  for 
the  production  of  nitrogen  from  air. 
The  nitrogen  so  produced  is  combined 
with  hydrogen  to  form  ammonia, 
which  can  be  used  in  the  manufac- 
ture of  explosives  and  fertilizers. 
Experiments  with  the  view  of  ■ in- 
creasing the  efficiency  of  the  process 
are  now  being  conducted  by  the 
Bureau  of  Soils.  The  Haber  process 
of  manufacturing  nitrogen  is  being 
employed.  This  process  involves  the 
production  of  ammonia  from  hydro- 
gen and  nitrogen.  The  two  gases  are 
mixed  in  the  proper  proportion,  put 
under  high  pressure,  and  subjected  to 
intense  heat.  They  are  then  passed 
over  a spongy  iron,  whereupon  a por- 
tion of  the  mixture  combines  to  form 
ammonia. 

The  Aluminum  Production  of  the 
United  States 

'T'HE  United  States  is  far  in  the  lead 
A . among  the  Aluminum  producing 
countries  of  the  world.  In  fact  about 


one-half  of  the  world’s  output  is  pro- 
duced in  this  country. 

A recent  compilation  by  the  Na- 
tional City  Bank  of  New  York  shows 
that  the  production  of  aluminum  in 
the  United  States  has  grown  from 
60,000  lbs.  in  1890  to  7,000,000  in 
1900,  48,000,000  in  1911,  100,000,000 
in  1915,  140,000,000  in  1916,  and  ap- 
proximately 180,000,000  in  1917. 

It  is  stated  that  aluminum  is  prov- 
ing an  acceptable  substitute  for  tin  in 
the  metal  industries.  Its  cost  is  no 
greater  than  that  of  tin,  which  is  an 
important  matter  to  the  United 
States,  because  this  country  produces 
no  tin  and  purchases  large  amounts 
abroad. 

Most  of  the  aluminum  produced  at 
present  in  the  United  States  is  em- 
ployed in  aeroplanes,  automobiles, 
helmets,  and  cartridges. 

.Pauxite,  the  mineral  from  which 
the  aluminum  is  produced,  is  found 
in  many  parts  of  the  United  States, 
but  the  bulk  of  it  is  furnished  by  the 
State  of  Kansas.  The  finished  prod- 
uct is  made  in  various  parts  of  the 
United  States,  the  most  important 
plants  being  located  at  Niagara  Falls, 
N.  Y. 
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WIRELESS  PRESS,  lac. 
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'T'HE  proposed  extension  of  the 
A draft  ages  to  include  men  from 
18  to  45  years,  calls  for  serious  at- 
tention on  the  part  of  former  ama- 
teurs in  the  United  States,  particu- 
larly those  who  were  below  age  in  the 
first  call. 

An  increased  army  naturally  will 
require  an  increased  number  of  radio 
engineers,  operators,  mechanics,  re- 
pairmen, and  installers.  Amateurs 
approaching  the  age  of  18  and  up  to 
21  years  ought  to  take  full  advantage 
of  their  spare  time,  and  prepare  them- 
selves for  an  appointment  in  the 
radio  divisions  of  either  the  army  or 
navy.  This  will  mean  an  immense 
saving  of  time  and  labor  to  the  gov- 
ernment. Every  means  at  their  dis- 
posal should  be  grasped  to  gain  a 
practical  education  in  wireless.  This 
can  be  obtained  by  joining  a local 
radio  school,  or  by  forming  a local 
radio  club  for  the  sole  purpose  of  in- 
struction in  the  theory  and  in  the  In- 
ternational Code. 

A considerable  amount  of  self  ed- 
ucation can  be  carried  on.  Literature 
is  now  available  for  the  study  of  the 
art  in  all  its  phases.  Code  practice 
outfits  are  inexpensive,  and  the  Mar- 
coni-Victor  Records  can  take  the 
place  of  a special  instructor.  It  is 
not  difficult  for  the  beginner  to  mas- 
ter the  fundamental  principles  of  wire- 
less transmitting  and  receiving  ap- 
paratus if  he  will  first  make  a thor- 
ough study  of  the  elements  of  elec- 
tricity and  magnetism.  By  close 
application,  he  will  finally  arrive  at 
the  point  where  he  requires  instruc- 
tion on  actual  equipment.  A radio 
school  will  generally  be  found  within 
a reasonable  distance. 

It  is  safe  to  say  that  the  new  draft 
will  include  thousands  of  wireless 
operators,  therefore,  why  not  start 
instruction  today.  Putting  it  off  will 
never  do.  Skilled  men  are  the  re- 
quirement of  the  hour.  The  selected 
man  should  not  wait  until  he  has  been 
assigned  to  a cantonment.  He  should 
go  to  camp  with  a complete  mastery 
of  the  basic  principles. 


His  expertness  will  come  under  the 
observation  of  some  superior  officer 
sooner  or  later,  and  before  he  be- 
lieves it  possible,  he  will  receive  a 
higher  appointment. 

The  amateurs  of  this  country  have 
responded  nobly  to  the  government’s 
call  for  volunteers.  It  is  next  to  im- 
possible to  locate  a former  well- 
known  experimenter.  He  is  either  in 
the  front  ranks  with  Uncle  Sam’s 
Army  or  in  the  laboratory  doing  re- 
search work  in  radio.  Many  have  re- 
ceived commissions,  rapid  promotion 
being  possible  because  of  the  experi- 
ence gained  through  their  home  ex- 
periments. 


A man  in  charge  of  a large  govern- 
ment school  told  the  writer  recently 
that  students  who  were  formerly 
amateur  experimenters,  outshine  all 
others  from  every  standpoint,  and  he 
expressed  the  desire  that  the  govern- 
ment would  in  the  future  pay  particu- 
lar attention  to  enrolling  first,  young 
men  who  had  operated  experimental 
wireless  stations  in  years  gone  by.  He 
declared  that  they  possessed  a certain 
keenness  in  manipulating  wireless 
equipment  which  the  land  line  tele- 
graphers required  several  months  of 
close  application  to  acquire. 

In  preparing  themselves  for  gov- 
ernment service  several  inquiries 
have  been  received  from  various 
amateurs  which  in  a general  way  may 
be  stated  as  follows : “What  shall  we 
study  to  fit  ourselves  for  government 
radio  work?”  To  this  we  reply  that 
that  aspirant  should  master  first  the 
International  Telegraph  Code.  He 
should  follow  this  by  study  of  elemen- 
tary electricity  and  magnetism ; next 
— the  alternating  current  dynamo  and 
transformer.  He  should  learn  how  to 
use  measuring  instruments,  and  after- 
ward take  up  the  radio  frequency  cir- 
cuits of  the  wireless  transmitter  and 
receiver. 

The  process  of  tuning  is  next  in 
order;  then  the  principles  and  opera- 
tion of  the  vacuum  detectors.  He 
should  study  the  fundamentals  of  un- 
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damped  wave  transmitting  and  re- 
ceiving apparatus  particularly,  the  arc 
transmitter  and  the  beat  receiver. 

Within  a space  of  three  to  six 
months,  the  beginner  should  acquire 
a fair  general  knowledge  of  wireless 
telegraphy,  and  then  by  taking  a fin- 
ishing-up course  at  a properly 
equipped  radio  school,  he  will  be  a 
well-balanced  radio  man.  The  fore- 
going deserves  serious  consideration. 

The  following  is  a statement  of 
fact,  but  for  reasons  well  known  to 
ourselves,  the  proper  names  of  the 
gentlemen  involved  cannot  be  pub- 
lished : 

Bill  Jones  and  John  Smith  lived  on 
the  same  block,  and  both  were  deeply 
interested  in  amateur  wireless  tele- 
graphy. Jones  constructed  a hap- 
hazard station  without  giving  serious 
attention  to  basic  principles.  He  used 
his  apparatus  merely  as  a toy,  the 
major  portion  of  his  time  being  spent 
in  filling  the  ether  with  nonsensical 
conversations.  He  never  studied  a 
book  on  radio  and  sidetracked  all  at- 
tempts to  study  the  theory  underlying 
the  working  of  his  apparatus.  Like 
many  others  in  the  same  class,  his  in- 
terest waned  until  his  station  was  only 
heard  occasionally. 

John  Smith,  on  the  other  hand,  read 
every  piece  of  available  wireless  lit- 
erature, and  he  conducted  a series  of 
experiments  to  determine  the  how  and 
why  of  his  apparatus.  He  built  his 
instruments  in  accordance  with  well- 
known  principles,  and  every  test  he 
made  was  for  the  purpose  of  making 
a new  determination.  He  was  often 
laughed  at  by  Jones  for  taking  the  art 
so.  seriously,  but  nevertheless  he 
plugged  away  until  his  station  had  a 
reputation  of  being  the  best  in  that 
locality. 

Both  of  these  gentlemen  being 
within  the  draft  age,  they  decided  to 
enlist  in  the  Navy  as  radio  operators. 
Jones  enrolled  in  this  particular  divi- 
sion because  he  thought  that  he  was 
going  to  take  on  “something  easy,” 
but  Smith  entered  with  the  sole  idea 
of  doing  the  greatest  possible  good  to 
the  Government.  They  joined  a 
prominent  Naval  School  at  the  same 
time  and  were  placed  in  the  regular 
routine.  Jones  held  that  if  he  became 
a fair  wireless  operator  he  was  doing 
his  part,  at  least  in  the  eyes  of  the 
neighbors  in  his  home  town,  but  Smith 
had  a larger  vision,  and  he  did  every- 
thing possible  during  his  training  pe- 
riod to  further  his  knowledge  of  the 
art. 

To  make  the  story  brief,  Smith  is 
now  a Radio-Gunner  in  charge  of 
wireless  operations  on  one  of  the 
largest  vessels  in  the  Navy.  Jones  is 
a third-class  electrician  on  a merchant 
transport,  and  the  chances  are  that  he 
will  continue  in  this  capacity  for  the 
duration  of  the  war. 


Would  you  rather  be  Jones  or 
Smith?  If  Smith,  then  go  back  and 
read  the  first  article  in  the  bulletin 
again. 


Torpedoed! 

( Continued  from  page  35) 

the  men  were  without  food  for  eight 
days.  They  had  even  eaten  the  cats 
that  were  on  board.  The  crew  had 
given  up  all  hope  of  being  rescued, 
as  several  ships  had  sighted  the  chaser 
but  thought  it  to  be  a submarine  and 
changed  their  course. 

A lifeboat  filled  with  food  supplies 
was  sent  out  to  her.  We  then  took 
her  in  tow  and  continued  on  our  voy- 
age. This  happened  by  coincidence 


Divers  at  work  searching  for  the  bodies  of  firemen 
who  lost  their  lives 


on  my  birthday — the  13th,  surely  for 
the  Frenchmen,  a lucky  13th. 

Later  we  learned  that  there  were 
seventeen  of  these  U-boat  chasers 
built  in  the  United  States  for  France, 
and  only  eleven  reached  port. 

We  arrived  at  St.  Thomas,  Ber- 
muda, two  days  later  with  the  S.  C. 
171  safely  in  tow.  She  was  taken  in 
by  a tug  and  I have  heard  nothing 
further  concerning  her.  After  coal- 
ing, our  voyage  to  New  York  was  re- 
sumed without  further  incidents. 

Lack  of  skill  in  story-telling  has 
probably  made  this  a pretty  poor  yarn, 
but  I am  hopeful  that  in  it  readers 
will  see  that  submarine  attacks  are 
still  one  of  the  grim  features  of  the 
present  war.  We  wireless  operators 
have  our  trials  at  sea  just  as  frequent- 
ly as  do  those  who  are  fighting  “Over 
There.”  But  the  knights  of  the  sea 
roads  are  winning  their  victories  and 
the  spirit  of  76  assures  a certain  tri- 
umph. America’s  day  on  ocean  cross- 
roads is  coming;  soon  the  Hun  must 
seek  shelter.  And  when  we  have 
the  upper  hand,  well — if  Sherman 
thought  war  was  hell,  the  Kaiser’s 
opinion  surely  will  not  look  well  in 
print. 
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Many  of  the  leading  institutes  where  wire- 
less is  being  taught  are  using  the  MARCONI- 
VICTOR  RECORDS  for  the  rapid  and  efficient 
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Harvard  Radio  School 

Uncle  Sam  is  sending  out  every 
week  from  fifty  to  one  hundred 
wireless  operators  from  the  big  Har- 
vard plant  at  Cambridge,  Mass., 
which  was  transferred  to  the  Gov- 
ernment a year  ago  as  a radio  finish- 
ing school.  It  is  the  only  institution 
of  the  kind  in  the  country,  and  the 
classes  have  in  the  aggregate  5,000 
ambitious  youths. 

Memorial  Hall,  perhaps  the  most 
famous  of  all  the  Harvard  buildings, 
and  wherein  generations  of  under- 
graduates have  dined,  is  the  main  eat- 
ing establishment  for  the  radio  army. 

But  this  old  hall  has  its  quiet 
period,  for  on  payday,  which  comes 
twice  a month,  only  a handful  go 
there  to  dine.  The  radio  boys  walk 
with  the  “ghost”  and  go  him  one  bet- 
ter by  taking  an  eight  minute  subway 
jump  to  Boston,  where  they  come  up 
for  air  and  a change  of  scenery. 

The  radio  students  notably  are  or- 
derly. They  are  scattered  over  a 
wide  area,  many  of  them  lodging  in 
private  homes  without  official  re- 
straint, yet  police  and  military  records 
reveal  blank  blotters  so  far  as  they 
relate  to  radio  students. 

This  being  a finishing  school,  only 
those  who  are  able  to  copy  ten  words 
a minute  in  the  Continental  code  are 
admitted  for  the  sixteen  weeks  course. 
To  be  sent  out  for  service  at  sea  they 
must  be  able  to  receive  twenty-two 
words  a minute,  the  minimum  grad- 
ing. There  are  many  experts  among 
the  teaching  force  whose  speed  runs 
up  to  thirty-two  words  a minute,  but 
beyond  that  a radio  message  would  be 
hard  to  get.  From  three  to  six  oper- 
ators are  assigned  to  each  ship.  With 
the  large  number  of  vessels  building 
for  the  merchant  marine  and  the  navy, 
the  radio  school  is  doing  its  best  to 
turn  out  experienced  operators  as 
fast  as  possible. 

The  radio  men  have  come  from 
every  State  in  the  Union,  many  of 
them  under  draft  age,  and  generally 
eager  for  active  service. 

Warming  the  Aviator’s  Feet 


shoe.  These  terminals  may  be  made 
invisible  if  desired. 

Electric  current  is  brought  to  the 
terminals  through  small  insulated 
wires  attached  to  the  inside  seam  of 
the  trousers ; these  wires  connect  with 
the  source  of  electric  current  at  the 
waist  so  that  there  are  no  loose  wires 
to  inconvenience  the  wearer. 

The  amount  of  current  consumed  is 
very  small  indeed,  two  ordinary  sized 
flashlight  batteries  being  sufficient  to 
keep  a person  warm  for  a number  of 
hours. 

While  it  was  to  give  aviators  a prac- 
tical means  for  keeping  themselves 
warm  that  brought  about  this  inven- 
tion, its  use  is  not  by  any  means  re- 
stricted to  aviators’  needs.  Look-outs 


Showing  method  of  wiring 


'C'LECTRICAL  means  of  keeping 
an  aviator’s  feet  warm  is  the  basis 


of  a new  apparatus  recently  devised 
by  a New  York  inventor.  The  illus- 
trations show  the  arrangements. 

This  shoe-warmer  equipment  com- 
prises an  insole  having  the  general 
appearance  of  the  commonly  used  slip 
insole,  except  for  the  two  plugs  pro- 
jecting about  one-eighth  inch  from  the 
bottom. 

When  the  insole  is  placed  in  posi- 
tion in  the  shoe,  the  two  small  plugs 
fit  in  two  sockets  which  are  sunk  about 
one-eighth  inch  in  the  heel.  These 
sockets  are  the  terminals  of  two  small 
insulated  wires,  which  are  connected 
to  the  terminals  near  the  top  of  the 


on  naval  patrols,  submarine  creVrs,  ob- 
servers in  observation  balloons,  sol- 
diers convalescing,  motor  car  and  mo- 
tor truck  drivers,  and  all  others  who 
are  subjected  to  the  rigors  of  outdoor 
life  can  use  this  simple  equipment  to 
advantage. 

An  obvious  application  would  be  to 
our  troops  operating  in  the  arctic  re- 
gion of  Siberia  this  winter,  whether 
fighting  or  convalescing.  The  man 
using  this  equipment  is  not  only  going 
to  be  kept  comfortable,  he  is  going  to 
be  very  much  more  efficient. 

It  would  seem  also  that  this  inven- 
tion will  prove  of  great  value  to  the 
man  about  town  this  winter.  Some  of 
us  will  not  have  all  the  coal  we  would 
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like  to  have,  so  that  other  means  will 
have  to  be  resorted  to.  From  a coal- 
saving and  economic  point  of  view, 
this  idea  can’t  be  beaten,  the  inventor 
claims ; by  using  one’s  electric  lighting 
circuit,  the  feet  (which  affect  the  tem- 
perature of  the  whole  body)  can  be 
kept  warm  for  about  1 cent  a day. 
Not  only  can  a person  be  kept  com- 
fortably warm  in  this  way,  but  they 
may  enjoy  fresh  air  at  the  same  time ; 
windows  need  not  be  sealed  up  in  or- 


Style  of  insoles  with  wiring  and  contact 
points  in  place 


der  to  retain  the  warmth,  the  stale  and 
injurious  air  which  is  the  general  rule 
with  every  other  heating  means  being 
dispensed  with.  Thus  lungs  are  kept 
strong  and  in  a condition  to  resist  the 
extremely  cold  air  of  outdoors.  It  is 
well  known  that  more  colds,  pneu- 
monia and  grippe  are  brought  about 
through  people  going  out  into  the  cold 
air  after  sitting  for  some  time  in  a 
carefully  closed-up  office  or  room  than 
by  any  other  means.  The  shoe-warmer 
equipment  is  expected  to  do  away 
with  this  danger. 

Queries  Answered 

Answer!  will  be  given  in  this  department  to 
questions  of  subscribers,  covering  the  full  range 
of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are 
of  general  interest  to  readers  will  be  published 
here.  The  subscriber’s  name  and  address  must  be 
given  in  all  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necessary  they 
must  be  on  a separate  sheet  and  drawn  with  India 
ink.  Not  more  than  five  questions  of  one  reader 
can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 

Positively  no  Qutttiont  Answered  by  Mail. 

■ F.  R.  D.,  Mobile,  Ala.,  inquires: 

Ques. — (1)  Up  to  the  time  of  the 
United  States’  entrance  into  the  war, 
what  was  the  most  commonly  used  type 
of  oscillation  detector? 

Ans. — (1)  It  may  be  said  that  the  car- 
borundum rectifier  was  the  most  popular 
up  to  that  period,  due  mainly  to  its  sim- 
plicity, ruggedness  and  stability.  Ves- 
sels fitted  by  the  English  Marconi  Com- 
pany usually  include  a magnetic  detector 
with  the  radio  equipment.  This  is  by  far 
the  most  stable  and  fool-proof  of  all  os- 
cillation detectors,  but  it  possesses  the 
disadvantage  that  it  is  not  sensitive  on 
the  shorter  range  of  wave  lengths.  Its 


reliability  in  operatirt,  however,  offsets 
its  shortcomings  in  that  respect.  The 
two  and  three-electrode  vacuum  tubes 
were  favored  up  to  that  time,  but  were 
expensive  to  build  and  operate  as  com- 
pared to  the  simple  crystal. 

Ques. — (2)  I have  noticed  that  there 
are  a variety  of  methods  of  connecting 
the  potentiometer  and  battery  to  the  car- 
borundum rectifier.  Which  one  is  pre- 
ferable? 

. Ans.— (2)  There  are  three  methods  of 
connection  as  shown  on  page  134  of 
“Practical  Wireless  Telegraphy."  The 
connection  generally  favored  is  that  of 
Fig.  153b.  Fig.  153c  are  the  connections 
used  by  the  English  Marconi  Company. 
The  connections  of  Fig.  153a  are  now 
practically  obsolete. 

Ques. — (3)  How  does  the  operator  ob- 
tain the  best  operating  adjustment  of 
the  carborundum  crystal? 

Ans. — (3)  If  the  receiving  tuner  is 
fitted  with  a buzzer  tester,  the  buzzer 
is  set  into  operation.  The  operator  then 
tries  various  points  of  contact  with  the 
crystal  with  simultaneous  adjustment  of 
the  potentiometer, _ until  the  loudest  sig- 
nals are  obtained  in  the  head  telephone. 
It  is  difficult  to  give  specific  instructions 
in  advance.  Also  remember  that  the 
current  from  the  local  battery  must  flow 
through  the  crystal  in  a definite  direc- 
tion. The  correct  polarity  is  readily  de- 
termined by  experiment. 

Ques. — (4)  What  is  meant  by  a 
“standby  circuit?” 

Ans. — (4)  This  is  the  circuit  that  the 
receiving  operator  employs  when  he  de- 
sires to  receive  response  from  several 
transmitting  stations  operating  on 
slightly  different  wave  lengths,  without 
accurate  tuning.  For  “standby”  work, 
the  operator  employs  close  coupling 
between  the  primary  and  secondary 
coils  of  the  receiving  transformer. 

Ques.  (5)  In  the  circuit  of  the  three- 
electrode  vacuum  tube,  I often  notice 
a resistance  connected  between  the  grid 
and  filament.  What  is  the  function  of 
this  connection? 

Ans. — (5)  This  resistance  is  employed 
to  prevent  an  extraordinary  negative 
potential  piling  up  in  the  grid  con- 
denser, or  on  the  grid  itself.  It  can  be 
shown  that  if  the  grid  of  the  vacuum 
tube  is  charged  to  a sufficiently  high 
negative  potential,  the  plate  circuit  will 
open;  that  is,  the  passage  of  current 
from  the  plate  to  the  filament  will  be 
obstructed.  Hence,  when  a cascade  am- 
plifier is  employed,  it  becomes  necessary 
to  connect  a resistance  between  the  grid 
and  the  filament  of  the  vacuum  tube,  in 
order  that  the  fluctuations  of  the  grid 
potential  in  the  second  or  third  tube 
will  not  become  so  great  as  to  render 
the  vacuum  tube  inoperative. 

* * * 

A.  B.  L.,  Clarksburg,  W.  Va.: 

We  cannot  publish  details  concerning 
the  scope  of  instruction  given  at  Naval 
Radio  Schools.  The  Navy  has  both 
general  schools  and  _ “finishing  up” 
schools.  The  appointments  which 
Naval  students  obtain  depends  pri- 
marily upon  their  rate  of  advancement 
This  is  a matter  on  which  we  cannot, 
give  you  much  information. 

* * * 

G.  R.  L,  Washington,  D.  C.,  inquires : 

Ques. — (1)  Assuming  a short-wave 
condenser  to  be  connected  in  series 
with  a wireless  telegraph  receiving  set; 
will  the  antenna  system  respond  to  the 
longer  waves  in  the  position  of  maxi- 
mum capacity  of  the  condenser  or  in 
the  position  of  minimum  capacity? 

Ans. — (1)  The  shorter  wave  length 
adjustment  will  be  obtained  when  the 
capacity  of  the  condenser  is  near  to 
zero.  Moreover,  this  condenser  will  be 
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a greater  determining  factor  in  chang- 
ing the  wave  length  when  its  capacity 
is  equal  to  or  lesd  gan  that  of  the  wire- 
less telegraph  aerinL' 

Ques. — (2)  When  the  statement  is 
made  that  the  decrement  of  a wireless 
transmitter  is  0.2.  what  does  this  ex- 
pression indicated 

Ans. — (2)  The  decrements  of  damp- 
ing indicates  the  rfcte  at  which  oscilla- 
tions die  away  in  a circuit  producing 
damped  oscillations.  It  is  in  reality  an 
expression  which  shows  the  energy 
losses  in  a given  circuit.  A decrement 
of  0.2  signifies  that  each  spark  dis- 
charge in  the  closed  circuit  of  the  wire- 
less transmitter  sets  up  approximately 
25  complete  oscillations  in  the  antenna 
circuit  before  the  amplitude  of  the  last 
cycle  is  .01  of  the  amplitude  of  the 
initial  cycle.  The  logarithmic  decre- 
ment of  damping  is  the  logarithm  of 
the  ratio  of  the  amplitude  of  two  suc- 
cessive oscillations  in  a wave  train  in 
the  same  direction;  that  is,  it  is  the  de- 
crement per  complete  cycle. 

Ques. — (3)  Can  you  give  me  a simple 
explanation  of  what  is  meant  by  a 
quenched  spark? 

Ans. — (3)  The  phenomena  of  quench- 
ing is  obtained  to  a greater  or  lesser 
degree  with  all  types  of  spark  gaps.  A 
proper  quenched  spark  gap  is  one  that 
permits  little  or  no  retransference  of 
energy  from  the  aerial  circuit  back  to 
the  closed  circuit.  In  other  words  a 
quenched  spark  gap  permits  the  closed 
circuit  to  oscillate  through  2'/*  or  3 
cycles,  after  which  the  insulating  quali- 
ties of  the  gap  are  restored  and  the 
oscillations  are  suddenly  cut  off.  This 
permits  the  aerial  eircuit  to  oscillate  at 
its  own  frequency  and  damping,  and 
generally  results  in  oscillations  of 
feebler  decrement  than  are  obtained 
with  spark  discharges,  in  which  the 
quenching  feature  it  not  so  pronounced. 

Quenching,  in  a sense,  means  rapid 
cooling  of  the  gases  around  the  spark 
discharge  electrodes.  If  the  gases  cool 
so  rapidly  that  the  gap’s  insulating 
qualities  are  restored  after  two  or  three 
cycles  of  current,  then  the  most  effec- 
tive quenching  is  -secured.  The  most 
effective  way  of  obtaining  rapid  cooling 
is  to  cause  the  spark  to  discharge  be- 
tween large  copper  plates,  the  sparking 
sirfaces  of  which  are  separated  by,  say, 
1/100  of  an  inch.  Other  means,  how- 
ever, may  be  used  for  cooling  the  gap. 

Ques. — (4)  How  can  the  transmission 
range  of  a radio  transmitter  be  pre- 
determined? 

Ans. — (4)  Formulae  has  been  pre- 
sented for  this  calculation,  but  they  are 
only  approximations.  The  better  way 
to  determine  the  range  of  transmission 
is  to  conduct  actual  experiments  to  this 
end.  Of  course,  engineers  have  made 
observations  through  years  of  experi- 
ence, and  they  are  enabled  to  predeter- 
mine with  a fair  degree  of  accuracy  the 
probable  range  of  transmission.  In  fact 
radio  engineering  has  been  reduced  to  a 
scientific  basis,  enabling  practically  all 
calculations  to  be  made  in  advance. 
Local  conditions,  however,  may  upset 
the  calculations,  particularly  in  a region 
where  there  is  considerable  atmospheric 
electricity.  The  approved  method  is  to 
construct  a transmitter  of  more  power 
than  is  required  to  cover  a given  dis- 
tance. This  permits  communication  to 
be  carried  on  under  adverse  circum- 
stances. 

* * * 

P.  R.  A..  U.  S.  A.: 

Ques. — (1)  In  the  operation  of  our 
transmitting  apparatus  the  aerial  am- 
meter fluctuates  badly,  that  is.*  if  we  de- 
press the  key,  the  pointer  will  jump  from 
6 to  10  amperes,  and  irrespective  of  how 


we  adjust  the  apparatus  this  will  con- 
tinue. Have  you  any  advice  to  offer? 

Ans. — (1)  This  may  be  due  to  a variety 
of  causes.  The  ammeter  itself  may  be 
defective,  that  is,  there  may  be  leakage 
in  the  insulation,  or  the  antenna  wires 
may  swing  to  contact  with  guy  wires  on 
the  vessel.  If  a multiple  quenched  spark 
discharge  is  employed  the  insulating  gas- 
kets may  leak  air,  and  some  of  the  plates 
are  possiby  short-circuited.  If  the 
brushes  on  the  motor  generator  are  mak- 
ing good  contact,  and  the  transformer  is 
apparently  in  first-class  condition,  it 
would  be  well  to  take  the  quenched  spark 
discharger  apart,  clean  the  plates,  and 
install  a new  set  of  insulating  gaskets. 
The  plates  should  then  be  clamped  in 
their  rack  with  good  pressure.  The 
spark  should  then  be  allowed  to  dis- 
charge through  the  gap  for  a period  of 
at  least  a half  an  hour.  After  this  the 
set  can  be  readjusted  for  resonance,  until 
the  maximum  reading  of  the  ammeter  is 
secured.  If  this  does  not  remedy  the 
trouble,  look  for  leakage  in  the  insula- 
tion elsewhere. 

Ques. — (2)  In  the  advent  that  a fre- 
quency meter  is  not  supplied  with  a radio 
set,  how  can  the  frequency  of  the  gen- 
erator be  obtained? 

Ans. — (2)  A small  speed  indicator 
should  be  applied  to  the  shaft  noting 
the  revolution  per  minute.  Divide  this 
by  60  to  obtain  the  number  of  revolu- 
tions per  second.  Assume  that  the  gen- 
erator made  33'/}  revolutions  per  second, 
and  it  had  30  field  poles.  Then  the  fre- 
quency equals 
33^x30 

= 500  cycles  per  second 

2 

In  other  words,  the  speed  of  the  arma- 
ture per  second  multiplied  by  the  num- 
ber of  field  poles  and  divided  by  2 will 
give  the  frequency  of  the  generator. 

Ques. — (3)  How  can  we  remedy 
sparking  at  the  brushes  of  the  motor? 

Ans.— (3)  Clean  the  brushes  of  the 
commutator  thoroughly.  If  the  commu- 
tator is  grooved,  remove  the  armature 
from  the  machine  and  have  it  turned 
down  in  a lathe.  Be  sure  when  replac- 
ing it  that  the  brushes  are  placed  in  the 
neutral  field.  If  the  armature  coils  are 
not  defective,  this  should  remedy  your 
trouble. 

Ques. — (4)  Can  a carborundum  crystal 
be  used  as  an  oscillation  detector  for 
undamped  waves? 

Ans.— (4)  Not  unless  a local  radio  fre- 
quency oscillation  generator  is  supplied. 
If,  for  example,  a three-electrode  vacuum 
tube  is  connected  up  for  the  production 
of  radio  frequency  currents,  and  it  is 
placed  in  inductive  relation  to  the  aerial 
circuit,  beats  will  be  generated  in  the 
receiver  circuits,  and  they  may  be  de- 
tected in  the  circuits  of  the  carborundum 
rectifier. 

Ques. — (5)  Can  a carborundum  crystal 
be  employed  to  take  down  wireless  tele- 
phone conversations? 

Ans. — (5)  Any  type  of  oscillation  de- 
tector responsive  to  damped  waves  will 
be  suitable  for  his  purpose. 

* * * 

A.  P.  R.,  Student  at  a Naval  Radio 
School,  inquires: 

Ques. — (1)  I have  often  heard  the 
expression  "feedback”  employed  in  con- 
nection with  receiving  apparatus  in  wire- 
less telegraphy.  Just  what  does  the 
term  mean? 

Ans. — (1)  This  term  is  applied  in  con- 
nection with  the  regenerative  circuits 
used  with  the  vacuum  tubes.  In  a feed- 
back circuit,  the  plate  circuit  is  coupled 
to  the  grid  circuit  either  inductively, 
conductively  or  electrostatically,  such  a 
circuit  is  essentially  the  regenerative  cir- 
cuit first  shown  by  Armstrong.  • 
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Turn  Your 
Spare  Hours 
Into  Dollars 


You  have  a real  opportunity 
this  season  to  earn  extra  money 
during  your  spare  time 

More  than  400  colleges  and  edu- 
cational institutions  will  teach 
wireless  this  winter. 

Men  in  training  in  the  various 
camps  are  studying  wireless  for 
use  in  the  Navy,  Signal  Corps, 
Aviation  Section,  Artillery  and 
Tanks  divisions. 

Every  one  of  these  men  in  train- 
ing is  a direct  prospect  for  “The 
Wireless  Age,”  our  radio  text 
books,  practice  buzzer  sets  and 
Marconi-Victor  Wireless  Records. 

The  men  in  various  parts  of  the 
country  who  have  represented  us 
during  the  past  summer  have 
made  good  money  considering  the 
time  they  devoted  to  this  work. 
More  money  can  be  made  by  men 
this  winter  because  thousands  of 
additional  men  will  be  training 
for  radio  service. 

We  have,  during  the  past  year 
sold  more  than  35,000  copies  of 
“Practical  Wireless  Telegraphy,” 
yet  the  surface  has  hardly  been 
scratched. 

Our  new  book  “Vacuum  Tubes 
in  Wireless  Communication”  is 
the  only  book  published  on  this 
subject  and  is  fast  proving  a big 
seller. 

Two  new  books  will  be  ready 
for  you  within  the  next  month, 
“Practical  Aviation  for  Military 
Airmen”  and  “Radio  Instruments 
and  Measurements.” 

The  Signal  Corps  man  finds  a 
wealth  of  useful  information  in 
our  "Signal  Corps  Manual”  and 
it's  an  easy  seller  too. 

We  need  more  good  men  as 
representatives.  How  about  you? 
We  can  make  it  worth  your  while. 
Write  to-day  for  full  particulars. 

WIRELESS  PRESS,  Inc. 

25  Elm  Street,  New  York  City. 


THE  Itexfoe”  BATTERY 

for  Wireless  and  Emergency  Lighting  has 

fbeeh  tried-out  and  service-proved.  Built 
into  it,  is  the  knowledge  gained  by  thirty 
years  of  specialized  storage  battery  build- 
ing experience.  This  means  that  the 
“fixfoe”  just  naturally  must  be  right. 

Ballotin  No.  168  will  bo  mailod  upon  roqaoot 

The  Electric  Storage  BattekyCo. 

New  York  Booton  PHILADELPHIA.  PA.  Chicago  Denver 

St  Louis  Cl  orotund  Atlanta  1888-1918  Rochostor  Detroit  Toronto 
Minneapolis  Washington  Pittsburgh  San  Francisco  Kansas  City 


There  is  one  army  more  powerful  than  all  the 
cannon  on  earth  l It  is  behind  the  counters 
.’.  of  the  retail  stores  of  this  country. 


Arc  you  in  command  of  part  of  it,  you  owner,  manager  or  director  of 
a retail  business?  You  certainly  are  and  you  must  launch  it  against 
the  Powers  of  Evil  now  intent  upon  the  destruction  of  everything  worth 
your  while  as  a business  man. 

SELL  WAR  SAVINGS  STAMPS 

Money  will  win  this  war  and  nothing  else  will.  Valor  without  equip- 
ment is  of  no  avail.  Strategy  without  strength  is  of  no  avail.  Money 
loaned  our  Government  will  assure  them  all  for  our  armies — ships,  guns, 
munitions,  food,  clothing,  medicine,  hospitals. 

Give  the  order.  Your  salespeople  will  do  the  rest.  They  are  fighters 
every  one.  They  couldn’t  be  soldiers  in  the  greatest  army  in  the 
world  if  Jfhey  were  not — the  army  of  retail  salespeople. 


lOR  SAVINGS  STAMPS 
iuvu  anr  the 
UNITED  STATES 
GOVERNMENT 


PIONEER  DIVISION 

National  War  Savings  Committee 

SI  Chambers  Street,  New  York 

Spa  cm  don  atm  d by 

The  WIRELESS  PRESS,  Inc. 

25  Eha  Street  New  York.  N.  Y. 
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€J  Automatic  and  hand  operated  controllers,  magnetic  switches,  transfer 
switches  and  other  controller  accessories,  have  been  especially  designed 
and  are  being  manufactured  in  large  quantities,  to  meet  Navy  Specifica- 
tions, No.  RE  13A  111D. 

t[  This  I-C  equipment  is  being  used  by  the  largest  and  most  discriminating 
manufacturers  of  radio  apparatus. 


Industrial  ConfrollerCo. 

Milwaukee  Wisconsin 

WALKER  BROTHERS  ft  HAVILAND 

Eastern  Sales  Agents 

New  York  Philadelphia 


LEARN  THE  CODE 

WITH  THE  OMNIGRAPH 


The  Omnigraph  Automatic  Transmitter  will  teach  you  the  Continental  and  the  Morse  Codes,  at  home,  in  half 
the  usual  time  and  at  the  least  possible  expense. 

The  Omnigraph,  connected  with  Buzzer  or  Sounder,  will  send  you  unlimited  Wireless  or  Morse  Code  messages, 

Invaluable  also  for  practice  with  the  Morse  Light,  allowing  you  to 
quickly  master  the  Blinker  system  as  used  in  the  U.  S.  Navy. 

We  offer  the  Omnigraph  as  a positive  success  and  with  the  .strongest  of 
endorsements.  It  has  been  adopted  by  the  U.  S.  Government,  Department 
of  Commerce,  and  is  used  to  test  all  operators  applying  for  Radio  licenses. 
Other  Departments  of  the  Government  use  it  for  instruction  purposes  and 
a large  number  of  the  leading  Universities,  Colleges,  Technical  and  Tele- 
graph Schools  throughout  the  U.  S.  are  satisfied  purchasers  of  the  Omni- 
graph. Thousands  of  individuals  have  quickly  learned  with  it. 

If  you  expect  to  enter  the  Government  service,  a knowledge  of  Telegraphy 
before  enlistment  will  be  of  invaluable  benefit  to  you,  and  may  mean  quick 
promotion. 

Major  J.  Andrew  White,  Chief  Signal  Officer,  American  Guard,  Acting  President,  National  Wireless  Association,  Editor,  The 
Wireless  Age,  says:  “The  prominent  training  schools  for  the  past  12  years  have  found  the  OMNIGRAPH  the  one  real  helper 
that  turns  out  finished  men.  The  U.  S.  Government  finds  the  OMNIGRAPH  so  practical,  it  places  a large  number  of  new 
machines  in  use  every  year.” 

THE  MARCONI  INSTITUTE  says:  “Automatic  transmitters  for  code  instruction  have  been  successful,  the  particular 

advantage  being  the  uniformity  of  sending  which  the  student  imitates  and  adopts  in  his  own  transmitting.  Among  the  promi- 
nent Automatic  transmitters  are  the  Wheatstone  and  the  OMNIGRAPH.” 

The  OMNIGRAPH  sells  at  a popular  price  and  is  within  the  reach  of  all. 

If  you  are  a beginner,  it  urill  make  you  an  operator  in  the  shortest  possible  time. 

If  you  are  already  an  operator,  the  OMNIGRAPH  urill  make  you  a better  one. 

Send  for  free  catalog  describing  3 different  models — $8.00  to  $20.00 — or  order  direct  through  your  Electrical  Dealer.  We 
sell  the  Omnigraph  under  the  strongest  of  guarantees — you  must  be  satisfied  or  your  money  back. 

OMNIGRAPH  MFG.  CO.,  3»ccJi3fs£owY.* 

V.  How  did  you  lean  lo  talk?  By  liateuiog.  JUST  LISTEN,  -THE  OMNIGRAPH  WILL  DO  THE  TEACHING  J 
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Special  Feature 


BUY  WAR  SAVINGS  STAMPS 

FOR  ALL  THERE  IS  IN  IT— 

THIS  IS  OUR  WAR— WE  MUST  WIN  IT! 


No.  6815 


INSULATION 
“MADE  IN  AMERICA*’ 

LOUIS  STEINBERGER’S  PATENTS 


jf$  LIGHTNING-PROOF  INSULATORS 

1,000  TO  1,000,000  VOLTS 


Insulators  Are  Standard  in  the 
United  States  Navy  and  Army 

AND  WIRELESS  TELEGRAPH  AND  TELEPHONE  COMPANIES 


No.  7370 


No.  6277 


«#>  <mm 

No.  4500  No.  4502 
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No.  7375 


No.  7512 


SOLE  MANUFACTURERS 
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Quality 

That 

Speaks 


Far  more  than  we  can  say  about  Weston 
pre-eminence  is  revealed  fully,  unmistak- 
ably, emphatically,  in  every  detail  of 


Indicating  Instruments 

Their  superiority  is  so  marked,  so  easily 
demonstrated  by  test,  that  only  one  de- 
cision will  be  consistent  after  you  have 
made  comparisons. 

Weston  Electrical  Instrument  Co. 

27  Weston  Ave.,  Newark,  N.  J. 

23  Branches  in  the  Larger  Cities 


Weston  Round  Pattern  Switchboard  In- 
struments of  7-inch  diameter  are  the  stand- 
ard for  use  on  Wireless  Telegraph  Panels. 
As  they  are  of  the  highest  grade  and  de- 
signed for  commercial  installation,  they 
are  not  adapted  to  experiments  in  wireless 
work.  Write  for  more  specific  informa- 
tion. 
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Marconi  Institute  Graduates 

Are  Making  Good  Everywhere 


Why  You  Should  Study  Wireless  Telegraphy  at  the  Marconi  Institute 

NY  man  who  has  decided  to  engage  in  some  capacity  in  the  WIRELESS  TELEGRAPH 
Art,  cannot  afford  to  neglect  the  ADVANTAGES  accruing  to  him  by  pursuing  his  studies 
in  New  York  City,  for  here  he  comes  in  contact  with  a greater  number  of  men  actively  identi- 
fied with  the  commercial  and  scientific  progress  of  radio  than  in  any  other  city  in  the  world!. 
New  York  City  is  the  PRODUCTIVE  CENTER  for  wireless  telegraph  equipment.  The  principal  manu- 
facturing companies  are  located  here.  It  is  the  center  of  SCIENTIFIC  WIRELESS  INVESTIGATION  and  RESEARCH. 
More  wireless  equipments  are  installed  here  and  more  men  employed  than  in  any  other  port  in  the  United  States. 

The  monthly  meetings  of  the  Institute  of  Radio  Engineers  are  held  in  New  York  City.  This  organization  comprises  a 
body  of  men  who  are  the  real  leaders  in  the  scientific  and  industrial  progress  of  wireless  telegraphy. 


Opportunities  for  Education  in  New  York  City 

There  are  many  opportunities  in  New  York  City  for  study 
along  lines  other  than  that  of  radio  telegraphy.  Local 
colleges  and  universities  give  highly  specialized  academic 
and  engineering  courses  in  connection  with  their  regular 
curriculum.  There  are  several  free  night  courses  conducted 
by  the  Board  of  Education.  Some  of  the  best  commercial 
schools  in  the  United  States  are  located  here.  A course  can 
be  taken  at  one  of  these  institutions  in  conjunction  with 
the  wireless  course  at  the  Marconi  Institute.  New  York 
City's  public  libraries  open  to  students  an  unlimited  field 
for  study  and  advancement  in  any  art.  Contact  with  the 
cosmopolitan  population  of  this  city  broadens  the  vision  of 
a student  as  no  other  city  can.  Board  and  room  can  be 
obtained  at  rates  as  cheap  as  in  any  other  large  city. 

The  Marconi  Institute 

Chief  among  New  York’s  commercial  scientific  schools  is 
the  MARCONI  INSTITUTE,  which  is  devoted  solely  to 
instruction  in  WIRELESS  TELEGRAPHY. 

The  Institute  has  trained  more  than  4,000  men  in  com- 
mercial and  government  wireless  telegraphy  and  95  per  cent 
of  its  graduates  have  secured  well-paying  positions. 

Our  former  students  are  serving  in  Armies,  Navies  and 
commercial  wireless  telegraph  companies  throughout  the 
world.  Many  have  been  commissioned  by  our  Government ; 
others  are  in  manufacturing  companies  or  in  research  lalv- 
oratories  doing  their  share  in  the  world-wide  commercial 
promotion  and  scientific  research  now  being  conducted. 

The  Institute  students  enjoy  the  advantage  of  our  close 
connection  with  the  WORLD’S  FOREMOST  MANUFAC- 
TURING AND  COMMERCIAL  WIRELESS  TELE- 
GRAPH COMPANY.  Our  training  staff  has  had  experi- 
ence in  every  department  of  wireless  telegraphy.  A begin- 
ner cannot  over-estimate  the  benefits  he  will 
derive  by  coming  in  contact  with  our  staff 
of  experts.  They  supply  him  with  knowledge 
best  suited  to  the  requirements  of  the  day. 

Since  the  war  we  have  engaged  in  the 
patriotic  duty  of  training  men  for  active  em- 
ployment in  the  Army  and  Navy.  Ninety- 
eight  per  cent  of  our  enrollment  is  composed 
of  such  men,  but  our  classes  are  open  to  all 
interested. 

Our  tuition  fees  are  moderate.  A charge 
of  $15  per  month  is  made  to  students  in  the 
day  class  and  $10  per  month  to  those  in  the 
night  class. 

Remember,  that  the  DEMAND  FOR  EX- 
PERT RADIO  MEN  IS  NOWHERE  NEAR 
MET.  ENGINEERS.  SPECIAL  LABORA- 
TORY MEN.  COMMERCIAL  OPERA- 
TORS, INSTRUCTORS  and  INSTALL- 
ERS are  being  called  for  daily. 

HELP  UNCLE  SAM  BY  PREPARING 


YOURSELF  TO  ENTER  A SKILLED  BRANCH  OF 
THE  GOVERNMENT  SERVICE. 

Laboratory  Equipment 

The  Institute  radio  laboratory  is  unusually  complete. 
Students  receive  direct  instruction  on  modern  apparatus  in 
use  this  year.  Everything  irrelevant  to  modern  methods 
and  systems  is  cast  aside. 

Part  of  our  laboratory  equipment  includes  VACUUM 
TUBE  TRANSMITTERS  and  RECEIVERS  ; 2 KW.  500 
CYCLE  TRANSMITTER;  y2  KW.  SUBMARINE 
TRANSMITTER;  1 KW.  AIRPLANE  SET;  1 KW. 
NON-SYNCHRONOUS  TRANSMITTER;  2 KW.  240 
CYCLE  SYNCHRONOUS  TRANSMITTER;  % KW. 
CARGO  TRANSMITTER  AND  OTHER  TYPES  OF 
EQUIPMENT.  Numerous  WAVE  METERS,  SPECIAL 
RECEIVERS  and  APPARATUS  for  radio  measurements 
are  available. 

Time  Required 

The  average  student  requires  approximately  three 
months’  instruction  in  the  day  class  and  four  to  four  and 
a half  months’  in  the  night  class. 

Should  you  be  unable  to  attend  for  the  period  of  a 
complete  course,  you  will  benefit  greatly  by  joining  our 
classes  for  a period  of  a few  weeks  until  you  are  called 
by.  our  Government. 

Board  and  room  can  be  secured  at  local  Y.  M.  C.  A.’s 
at  very  reasonable  rates. 

Special  attention  is  directed  to  the  central  location  of 
the  Institute.  We  are  situated  in  a most  accessible  quarter 
for  Greater  New  Y’ork  and  vicinity.  It  is  possible  for  out- 
of-town  men  to  commute  daily  at  distances  up  to  60  miles. 

Address  all  inquiries  to  the 

Director  of  Instruction 


ARGON 


INSTITUTE 


25  Elm  Street,  New  York  City 

ay  Telephone,  Barclay  7610 — Nljclit  Telephone,  Barclay  7612 

BRANCH  SCHOOLS: 

Room  861-70,  Lenox  Bldg.,  Euclid  Are.  and  E.  9th  St,  Cleveland,  Ohio 
New  Call  BnUding,  New  Montgomery  St,  San  Francisco,  CaL 


By  the  way,  have  you  heard  of  our  proposed  class  for  RA  DIO  SPECIA  LISTS  f 
Further  information  can  be  secured  by  addressing  an  inquiry  to  the  Director  of  Instruction 
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Wireless  Apparatus  Is  Only 
As  Good  As  Its  Insulation 

The  engineers,  designers,  manufacturers 
and  operators  of  wireless  apparatus  have 
long  since  learned  that 

BAKELITE-DILECTO 

on  account  of  its  mechanical  and  insulat- 
ing properties  is  particularly  fitted  to 
meet  their  very  exacting  needs. 

It  withstands  high  temperature  perfectly, 
and  maintains  its  shape  and  insulating 
qualities  under  heat,  cold  and  dampness. 

Furnished  in  Sheets , Rods  and  Tubes . 

You  will  find  it  waterproof,  permanent 
and  strong. 

We  also  manufacture  Vulcanized  Fibre 
and  Conite  for  special  insulating  purposes. 

Let  us  show  you  how  our  Standard  Products 
can  be  made  to  solve  your  insulating  problems. 

THE  CONTINENTAL  FIBRE  CO. 

NEWARK,  DELAWARE 

233  Broadway,  New  York  City  332  S.  Michigan  Ave.,  Chicago,  111. 

525  Market  St.,  San  Francisco,  Cal.  411  S.  Main  St.,  Los  Angeles,  CaL 

301  Fifth  Ave.,  Pittsburgh,  Pa. 
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To  the  left,  protective  armor  (or  ehock  troopt.  The  bullet-proof  veat 
shown  will  stop  revolver  bullets  at  any  range  and  resists  shrapnel  at 
1200  feet  velocity  per  second.  It  is  flexible  and  scientifically  made  to 
protect  the  tides  and  abdomen  and  all  vital  organs  of  the  body 

(c)  Underwood  & Underwood 


Above,  in  circle,  the  union  of  the  allied  armies  visualised  in  members  of 
both  British  and  American  Signal  Corps  working  side  by  side  in  the 
construction  of  a telegraph  line  on  the  western  front 


This  photograph,  an  official  one  taken  by  the  Signal  Corps  in  France  and  released  by  the  Committee  on  Public  Information,  shows  how  closely 
allied  is  electrical  communication  with  artillery  ranging  in  modern  warfare.  The  battery  captain,  with  the  megaphone,  is  withholding  fire  of 
his  field  pieces  until  full  data  is  received  by  the  signalman  at  the  foot  of  the  tree 
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WORLD  WIDE  WIRELESS 


Wireless  la  Greatest  Aid  to  Alaskan  Education 

A SCHOOL  teacher’s  job  in  Alaska  is  anything  but 
a bed  of  roses.  Seventy  native  schools  main- 
tained by  the  government  throughout  the  territory  are 
in  charge  of  men  as  resourceful  as  Charles  N.  Replogle, 
•the  government  teacher  at  Norvik,  who  is  required  to 
make  a study  of  the  reindeer  industry  in  addition  to 
his  hundred  and  one  other  duties. 

The  Eskimo  is  not  as  isolated  as  the  geography 
would  indicate,  for  at  some  of  the  schools  wireless 
stations  have  been  established  and  news  of  the  world 
is  flashed  to  them.  Concerning  his  enterprise  Mr. 
Replogle  says: 

“The  greatest  difficulty  experienced  in  teaching  the 
Eskimos  is  not  in  teaching  them  regarding  the  facts 
of  life,  but  in  getting  those  facts  applied  to  their  every- 
day living.  Instruction  has,  therefore,  been  of  the 
most  practical  kind.  The  morning  exercises  are  large- 
ly taken  up  with  singing  and  telling  the  wireless  news 
from  all  over  the  world,  as  received  at  our  wireless 
station.  So  eager  are  the  people  to  get  in  touch  with 
the  world  that  it  is  common  to  have  the  schoolroom 
full  of  adults  to  hear  the  news.  In  order  to  under- 
stand it  they  must  become  acquainted  with  geography 
and  history.  These  studies  have  given  them  a compre- 
hensive viewpoint  such  as  was  never  possible  to  obtain 
through  the  abstract  textbook  method  of  teaching. 
This  has  had  much  to  do  with  the  change  of  the  cus- 
toms of  the  people  themselves.  To  them  the  United 
States  and  its  government  is  no  longer  a matter  of  a 
man  or  two,  but  is  a big  tangible  reality. 

“The  wireless  has  done  more  in  one  winter  to 
awaken  the  slumbering  intellect  of  the  native  than 
years  of  abstract  bookwork.  His  education  has  come 
to  him  imperceptibly  and  has  fastened  itself  upon  the 
consciousness  without  definite  effort  on  his  part. 
There  is  no  longer  any  balancing  of  the  ‘native  cus- 
tom’ against  the  new  knowledge.  In  room  No.  1 a 
class  was  organized  for  the  study  of  electricity  and 
the  “radio’’  code.  With  the  very  limited  general 
knowledge  of  the  pupils,  the  progress  was  necessarily 
slow  and  very  tedious.” 


British  Take  German  Wireless  in  Spitsbergen 

CEIZURF.  by  a British  expedition  of  German  mining 
^ property  and  other  development  plants  in  Spitz- 
bergen,  including  a big  wireless  installation,  is  reported 
by  the  London  Express.  The  coal  and  iron  deposits 
will  be  of  the  greatest  importance  to  Great  Britain 
and  the  allies.  The  expedition  sailed  a few  months 
ago  under  the  protection  of  the  British  navy.  Sir 
Ernest  Shackleton,  the  Antarctic  explorer,  was  the 
commander,  but  he  was  subsequently  obliged  to  leave 
to  take  up  other  duties.  His  successor,  F.  W.  S Jones, 
took  a large  number  of  miners,  an  enormous  quan- 


tity of  mining  material  and  supplies  sufficient  for  three 
years.  Work  is  now  going  on  on  a large  scale.  Capt. 
Wild,  who  was  with  Shackleton  in  the  Antarctic,  is 
in  charge  of  operations.  Mr.  Jones  says  the  expedi- 
tion met  with  considerable  difficulties,  including  en- 
counters with  eight  German  submarines. 


Believe  Austria  Has  Secret  Wireless  Station 

A Vienna  message  to  the  Frankfurter  Zeitung  states 
that  the  existence  of  a secret  wireless  installation 
is  suspected  at  Prague,  and  the  Austrian  authorities 
are  displaying  considerable  anxiety  regarding  it.  Close 
search  having  failed  to  discover  it,  the  installation  is 
thought  to  be  of  a movable  character. 


Balloon  Cable  a Cross-Continent  Aerial 

rPHE  wireless  station  at  Arcadia,  Cal.,  by  using  for 
aerial  the  cable  of  a balloon,  put  aloft  from  the 
training  field,  has  intercepted  messages  sent  by  the 
Brooklyn  Navy  Yard  wireless  stations,  according  to 
an  announcement  by  the  War  Department.  This  bal- 
loon cable  probably  makes  the  highest  aerial  in  the 
world.  • 

This  announcement  was  made  by  the  Division  of 
Military  Aeronautics,  indicating  increasing  efficiency 
in  both  the  work  of  students  and  the  equipment  of 
the  War  Department’s  various  balloon  training  fields. 
The  balloon  school  at  Arcadia  has  106  miles  of  wire 
in  use  in  teaching  military  communicatibn.  For  the 
purpose  of  demonstration  it  has  a complete  system 
of  wiring  strung  as  it  would  be  in  the  front  line 
trenches  on  the  battlefield.  Communication  posts  and 
stations  for  all  kinds  of  messages  are  used  by  the 
students  the  same  as  soldiers  use  them  at  the  front. 

A good  part  of  the  country  southeast  and  southwest 
of  Arcadia  is  laid  out  with  lines  of  communication  to 
this  balloon  school,  similar  to  part  of  a sector  at  the 
front.  All  of  the  balloons,  when  aloft,  are  so  wired 
that  they  can  be  lined  together  with  any  trench,  dou- 
bled up  for  any  work  together,  or  they  can  be  cut  off 
from  the  trenches  and  talk -only  with  their  own  chart 
room  and  winch  or  operating  crew  on  the  ground 
below. 


Isle  of  Pines  Radio  Resumed 

'T'HE  Department  of  Commerce  has  received  from 
the^  American  Consul  at  Isle  of  Pines,  Cuba,  in- 
formation that  that  island  once  more  is  in  telegraphic 
communication  with  the  world  at  large.  A new  wire- 
less station  has  been  constructed  to  replace  the  one 
destroyed  by  a hurricane  at  Nueva  Gerona  last  Sep- 
tember. 


7 


Digitized  by  LjOOQle 


8 


THE  WIRELESS  AGE 


November,  1918 


The  new  station  is  claimed  to  be  far  superior  to  the 
one  destroyed  and  it  is  said  to  be  the  second  largest 
in  Cuba  and  to  have  a radius  of  500  to  600  miles  in 
the  daytime  and  about  1,000  miles  at  night.  The 
tower  is  250  feet  high  and  the  cost  of  construction  of 
the  station  is  estimated  at  $20,000.  Messages  can  be 
sent  direct  to  the  United  States  at  night,  via  Arling- 
ton, Va.,  but  may  have  to  be  sent  via  Havana,  Cuba, 
in  the  daytime. 


A Wireless  Message  Around  the  World 

A FEW  years  ago  the  news  that  a wireless  message 
had  enveloped  the  globe  would  have  been  aston- 
ishing, would  have  been  the  news  of  the  day,  notes  the 
N.  Y.  Times.  News  values  have  altered  since  August 
1,  1914,  and  on  October  2 the  report  of  this  event 
was  printed  briefly.  News  v^lue  is  an  expression 
which,  being  translated,  means  “what  people  are  in- 
terested in,”  and  in  these  days  proportions  are  altered. 


Ireland  in  the  Columbus  “Dispatch'* 

“Don’t  be  impatient,  Bill,  you’re  going  to  feel  it" 


The  short  report  printed  was  that  direct  communica- 
tion between  England  and  Australia,  a distance  of  12,- 
000  miles,  had  been  established.  . Twelve  thousand 
miles  is  half  way  around  the  globe.  But  since  the 
electromagnetic  waves  move  equally  in  all  directions, 
this  message  moved  also  in  the  opposite  direction  to 
that  in  which  it  was  aimed  and  covered  the  other  12.- 
000  miles.  It  did  more  than  that,  it  enveloped  the 
entire  globe  in  every  direction.  Puck  offered  to  spread 
a girdle  around  the  world;  this  scientific  Puck  changes 
the  girdle  into  a mantle. 

That,  however,  is  a feature  of  the  report  which  only 
tickles  the  love  of  the  marvelous.  The  practical  side 
of  it  is  not  the  encirclement  of  the  globe,  but  the  send- 
ing of  the  message  to  the  intended  receiver  of  it  half- 
way around  the  circle.  “The  messages  were  received 
with  perfect  clearness.”  They  went  from  the  Marconi 
station  at  Carnarvon,  Wales,  to  the  Amalgamated 
Wireless  Company  of  Australia  at  Sydney.  The 
abounding  achievements  of  science  during  the  war, 
many  of  them  directly  caused  by  the  war.  are  getting 
little  attention  compared  to  the  bloody  drama  itself, 
but  after  the  war  they  will  come  into  their  own. 


American  Marconi  on  Preferred  List  of  Peace  Stocks 

OTOCK  of  the  Marconi  Wireless  Telegraph  Com- 
^ pany  of  America  has  recently  shown  marked  activ- 
ity in  the  New  York  Curb  market.  A leading  special- 
ist brokerage  house  is  bidding  4%  for  the  holdings  of 
ifs  customers,  stating  that  “among  the  so-called  Peace 
Stocks,  Marconi  Wireless  is  on  the  preferred  list.” 
The  statement  issued  adds  that  this  iS  due  to  the  gen- 
eral admission  in  commercial  circles  that  the  business 
of  the  company  will  expand  enormously  all  over  the 
world.  The  opinion  continues  that,  when  the  war  is 
over,  Marconi  Wireless  of  America  must  be  regarded 
as  one  of  the  best  and  most  profitable  investments  in 
the  industrial  group,  and  the  steady  accumulation  of 
this  stock,  at  a little  below  par  ($5)  a share,  is  for 
some  of  the  best-posted  authorities  in  Wall  Street, 
who  recognize  that  the  outlook  for  Marconi  is  very 
bright. 

It  is  intimated  that  the  strength  of  the  issue  has 
partial  foundation  on  the  action  of  the  company  on 
August  1,  when  a dividend  of  5 per  cent,  was  paid, 
the  belief  being  general  that  this  dividend  is  the  fore-' 
runner  of  regular  annual  or  semi-annual  dividend  pay- 
ments. 


Naval  Radio  Men  Score  100  Per  Cent,  on  Loan 

npHE  Eleventh  Battalion  at  the  Naval  Radio  School 
at  Boston  subscribed  100  per  cent,  to  the  Fourth 
Loan.  The  average  subscription  of  each  man  was 
861.22.  As  we  go  to  press,  $125,000  has  been  obtained 
at  the  school,  the  Eighth  Company  ranking  second 
with  46  per  cent,  subscribed.  Lieutenant  W.  D.  Flem- 
ing, assistant  paymaster,  was  in  charge  of  the  sta- 
tion’s campaign. 

— ■ o 

France  Completes  Radio  Chain  With  Giant  Station 

T'llE  American  Army  will  soon  be  sharing  with  the 
French  in  the  operation  of  the  highest  and  most 
powerful  wireless  sending  station  in  the  world.  This 
is  now  nearing  completion  on  the  French  coast — the 
point  cannot  be  stated — and  its  giant  towers  can  be 
seen  rising  810  feet,  or  300  feet  higher  than  the  Eiffel 
Tower.  Soon  it  will  be  in  direct  touch  with  America, 
with  far  more  power  than  ever  before,  supplementing 
the  cable  for  transatlantic  service  and  perhaps  with 
its  new  power  rivaling  the  cable  for  quick  communi- 
cation. 

All  along  the  front  small  wireless  stations  have  been 
set  up  to  intercept  enemy  radio  exchanges  and  locate 
enemy  stations.  Messages  are  picked  up  from  all  the 
capitals  of  Europe,  and  especially  from  the  larger  Ger- 
man cities.  This  practice  of  intercepting  messages 
seems  to  be  universally  accepted  as  a war  necessity, 
and  the  crop  daily  gathered  includes  those  from  friends 
as  well  as  foe.  The  enemy  has  many  small  radio 
stations  along  the  front  which  are  in  constant  com- 
munication with  Berlin  and  Hanover,  the  two  central 
enemy  stations. 

The  American  Army  controls  a quadruple  cable  line 
across  the  English  Channel,  which  connects  the  French 
telegraph  and  telephone  system  directly  with  the  Eng- 
lish lines.  Thus  American  officials  are  brought  to- 
gether for  direct  immediate  exchange  between  Paris, 
London  and  American  headquarters  at  the  front. 

The  Signal  Corps  has  undertaken  a huge  work  with 
some  3 to  4 per  cent,  of  the  entire  Army — or  about 
35,000  officers  and  men  in  a force  of  1,000.000  men — 
maintaining  the  steady'  flow  of  communication 
throughout  this  nerve  system  of  the  American  Army. 
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Periscopes  and  Wireless  on  Army  Tanks 

"V^ANKEE  ingenuity  provided  many  surprises  for 
-*•  the  Germans  in  the  St.  Mihiel  drive.  Some  of  our 
tanks  were  equipped  with  periscopes,  enabling  the 
crews  to  look  over  the  high  ground  in  front  of  them. 

The  tanks  attached  to  the  American  corps  were  con- 
structed in  France  in  accordance  with  American  plans. 
All  are  manned  by  American  crews.  The  machines 
are  small,  fast  and  powerful  two-seaters,  equipped  with 
strong  offensive  armament. 

Each  carried  a wireless  outfit,  and  many  a message 
was  flashed  from  tanks  to  airplanes,  which,  in  turn, 
were  sent  back  to  headquarters  in  the  rear. 

The  heavier  armor  makes  our  tanks  nearly  proof 
against  the  German  anti-tank  rifles  except  for  certain 
direct  hits. 

One  American  chauffeur  showed  the  greatest  skill  in 
conducting  his  monster,  stamping  out  the  German 
machine-gun  nests  by  reversing  one  caterpillar  and 
putting  full  speed  on  the  others,  thus  turning  round 
and  round  till  the  enemy  strongholds  were  crushed. 


New  Galena  Discovery  Cuts  Price  From  $112  to  7 Cents 
Per  Pound 

'T'HAT  the  unusual  type  of  galena  ore,  used  by  the 
government  in  wireless  receiving  apparatus  and 
formerly  purchased  from  abroad  at  a cost  of  $7  per 
ounce,  is  found  to  some  extent  in  two  mines  of  Utah — 
the  Tintic  Standard  and  the  Scranton,  both  of  Tintic — • 
is  a fact  that  is  leading  to  still  further  search  for  larger 
deposits  of  the  much  sought  for  metal. 

Only  a short  time  ago  the  government  had  the  bur- 
den of  the  $7  per  ounce  price  lifted  by  the  discovery, 
made  by  S.  M.  Soupcoff,  of  Salt  Lake,  of  a quantity 
of  the  ore  in  Smuggler  mine,  Aspen,  Colo.,  which  was 
purchased  at  the  price  of  7 cents  per  pound.  The  ore, 
about  ten  tons  in  volume,  occurred  in  a big  pocket 
and  the  government  bought  all  there  was.  This  will 
last  probably  a year,  but  not  much  longer,  owing  to 
the  rapid  growth  of  the  wireless  industry,  and  the 
search  for  another  deposit  equally  as  good  is  conse- 
quently kept  up. 

Captain  E.  J.  Raddatz  states  that  the  desired  ore, 
in  small  quantities,  had  been  found  in  the  Tintic 
Standard  mine,  but  never  in  a quantity  sufficient  to 
make  handling  it  worthy  of  consideration  from  a 
commercial  standpoint.  A similar  ore  has  also  been 
found  in  the  Scranton,  a shipping  property  of  the  Tin- 
tic district.  This,  too  was  only  in  small  quantities. 

The  ore  required  in  the  making  of  detectors  for  wire- 
less is  the  purest  galena  that  can  be  found,  86  per 
cent  lead. 


Enemy  Aliens  Barred  From  Jersey  Coast 

T TNDER  a Presidential  order  issued  October  2,  prac- 
tically  the  entire  territory  from  Rockaway  to 
Point  Pleasant,  N.  J.,  along  the  ocean  front  and  for  a 
distance  averaging  three  miles  or  more  back  is  made 
a zone  barred  to  German  aliens  except  under  permit. 

Rockaway  Point,  all  of  Staten  Island  and  all  of  the 
New  Jersey  shore  resorts  come  within  the  restrictions 
of  the  order,  which  was  issued  as  a means  of  shutting 
off  all  possible  communication  between  the  shore  and 
submarines  operating  at  sea. 

It  is  estimated  by  the  Federal  authorities  that  ap- 
proximately 15,000  Germans  are  affected. 

The  order  provides  that  “no  German  alien  enemy 
shall  reside  in  or  continue  to  reside  in,  remain  in  or 
enter  any  of  the  areas  so  prescribed,  except  by  permit 
of  the  President  and  under  such  limitations  or  restric- 
tions as  the  President  may  prescribe.” 


Where  it  is  deemed  advisable  permits  will  be  issued 
by  United  States  Marshals  of  the  affected  zones,  with 
the  approval  of  the  United  States  Attorneys  or  the 
Alien  Enemy  Bureau  of  the  Port  of  New  York. 

Since  submarines  first  made  their  appearance  on  this 
side  of  the  Atlantic,  reports  have  come  persistently  to 
the  officials  of  the  Army  and  Navy  Intelligence  of 
lights  flashing  from  the  shore  and  the  operation  of 
secret  wireless  stations.  The  Highlands  of  Navesink 
and  the  high  points  on  Staten  Island  have  been  re- 
peatedly subjected  to  investigation,  as  have  other 
points  further  south  on  the  Jersey  Coast. 

In  one  case  a small  dismantled  wireless  apparatus 
was  found  in  the  possession  of  a German.  While  proof 
has  never  been  obtained  of  actual  communications 
sent  to  sea,  it  was  decided  that  the  only  safe  vcay  was 
to  bar  Germans  from  all  points  of  vantage. 


German  Wireless  Officer  Arrested  in  Rochester 

'T'HE  Intelligence  Department  of  the  Army  made  a 
-*■  great  catch  when  its  agents  landed  Lieut.  Ernest 
Adolph  Buderus  von  Carlhausen  in  Rochester,  N.  Y., 
on  February  16  last,  after  trailing  him  from  New  York, 
Some  of  the  facts  concerning  this  man’s  activities  have 
been  given  out  by  the  Rochester  office  of  the  Depart- 
ment of  Justice. 


Fitxpatrick  in  St.  Louis  Post-Dispatch 


“This  paper  says  Hindenburg  is  dead” 

“Which  one  of  the  marines  got  him?” 

The  marines  in  Prance  have  lived  up  to  the  tyest  traditions  of  valor  in  the 
service.  The  boys  in  Fits’s  cartoon  naturally  conclude  that  their  mates, 
if  anybody,  would  have  “got  him” 


The  German,  it  appears,  is  a wireless  expert,  and 
while  in  Rochester  attempted  to  purchase  a tract  of 
land  on  Irondequoit  Bay,  in  a secluded  location,  with 
the  intention  of  erecting  thereon  a powerful  wireless 
plant  from  which  messages  might  have  been  sent  di- 
rect to  Germany. 

Carlhausen  was  employed  at  the  Ritter  Dental  Man- 
ufacturing Company  while  in  Rochester,  and  lived 
with  a woman  not  his  wife,  according  to  information 
in  the  hands  of  the  authorities.  His  wife  was  arrested 
shortly  after  Carlhausen . himself  was  captured,  the 
woman  being  found  on  Long  Island.  She  is  said  to 
have  made  a record  before  the  war  as  a diplomatic 
spy,  and  is  believed  to  have  succeeded  in  getting  val- 
uable papers  into  the  hands  of  German  agents.  The 
theft  of  a code  book  of  an  American  battleship  was 
one  of  her  most  important  coups.  A naval  officer  was 
court-martialed  for  this. 

Carlhausen  was  also  receiving  mail  as  Ernest  A. 
Buderus.  He  is  a graduuate  of  the  naval  college  at 
Kiel,  and  is  an  electrical  expert. 

The  German  is  now  interned  at  Fort  Oglethorpe, 
Ga. 
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Radio  Frequency  Changers 

Reported  Progress  in  Their  Application  to  Wireless 
Telegraphic  and  Telephonic  Communication 

By  E.  E.  Bucher 

Director  of  Instruction,  Marconi  Institute 


STUDENTS  of  radio  telegraphy  are  familiar  with 
use  of  frequency-multiplying  transformers  for  in- 
creasing the  frequency  of  a normally  low-speed  radio 
frequency  alternator  to  a value  suitable  for  transmis- 
sion at  commercial  wave  lengths.  This  system  has 
not  been  widely  adopted,  in  fact,  prior  to  the  war  it 
had  been  employed  in  but  one  instance  in  the  United 
State,  viz.,  at  the  Telefunken  Station,  Sayville,  L.  I. 

It  is  claimed  by  the  inventors  that  this  method  of 
multiplying  frequencies  possesses  certain  inherent  ad- 
vantages over  the  radio  frequency  alternators  of  either 
the  Alexanderson  or  the  Goldschmidt  reflector  types, 


Figure  1 — Diagram  showing  the  fundamental  principle  of  tha  frequency 

changer 

chief  among  them  being  the  reduced  initial  expense 
of  construction.  In  order  to  secure  large  power  outputs 
from  either  of  these  machines  a very  expensive  design 
is  required.  The  high  peripheral  velocity  of  the  rotor 
is  another  factor  difficult  to  get  around  except  at  the 
lower  frequencies. 

In  the  frequency  transforming  system  the  alternator 
frequency  lies  between  5,000  and  15,000  cycles  per 
second,  which  partially  reduces  the  mechanical  and 
electrical  problems,  particularly  at  frequencies  ex- 
ceeding, say,  75,000  cycles.  Secondly,  the  length  of 
the  wave  motion  radiated  by  a radio  frequency 
alternator  is  not  readily  changed,  for  it  requires  a 
change  of  armature  speed  and  a consequent  readjust- 
ment of  the  tuning  circuits  for  electrical  resonance 
with  the  aerial,  the  readjustments  being  more  com- 
plicated with  the  Goldschmidt  machine  than  with 
the  Alexanderson  alternator.  Furthermore,  the  maxi- 
mum output  of  the  radio  frequency  dynamo  is  secured 
at  some  constant  speed,  which  if  changed  to  another 
speed  to  give  another  frequency,  results  in  uneco- 
nomical operation.  Other  difficulties  arise  in  the 
control  of  the  antenna  currents  from  such  alternators 
for  radio  telegraphic  and  telephonic  signaling.  On  the 
other  hand,  the  frequency  of  the  antenna  currents  in 
the  frequency  transformer  system  can  be  quite  readily 
changed  by  the  aid  of  special  circuits  here  to  be  de- 
scribed. The  iron  and  eddy  current  losses  in  the  fre- 
quency transformer  system,  however,  must  be  con- 
siderable, as  is  evidenced  by  the  fact  that  oil  and  water 


cooling  facilities  are  provided.  Just  what  commercial 
application  these  frequency  changers  will  have  in  the 
future  is  difficult  to  state,  for  we  are  required  to  rely 
on  the  statements  of  the  inventors,  solely,  as  regards 
their  efficiency. 

The  fundamental  principle  of  the  multiplying  fre- 
quency transformer  system  may  be  partially  explained 
by  aid  of  the  diagram,  figure  1,  where  P and  S are 
the  primary  and  secondary  coils,  respectively,  of  a 
radio  frequency  iron-core  transformer,  fed  by,  say, 
10,000  cycles  from  an  alternator  N.  A DC  excitation 


winding  A,  fed  by  a battery  or  dynamo  B brings  the 
magnetism  of  the  core  to  the  “knee"  of  the  character- 
istic saturation  curve  or  to  the  point  where  an  increase 
of  current  results  in  practically  no  increase  in  the 
magnetism. 

Such  a curve  is  shown  in  figure  2.  This  is  com- 
monly called  the  B-H  curve  where  H represents  the 
ampere  turns  of  winding  A and  B the  resulting  mag- 
netic flux  through  the  core.  Point  A'  is  the  “knee” 
of  the  curve. 

Now  in  the  circuit  of  figure  1 there  is  superposed 
on  the  flux  set  up  by  winding  A,  the  flux  induced  in 
the  coil  by  winding  P (fed  by  the  alternator)  and  when 
P sends  its  flux  in  the  same  general  direction  of  that 
set  up  by  winding  A,  it  is  evident  from  the  curve 
that  the  total  flux  is  but  slightly  increased.  The  re- 
sulting wave  of  magnetization  is  flat-topped  and  it, 
therefore,  has  practically  no  effect  on  the  secondary 
winding  S. 

On  the  other  hand,  the  reverse  cycle  from  N op- 
poses the  flux  from  A,  resulting  in  a considerable 
decrease,  say  to  the  point  B'  (on  the  curve)  and  the 
wave  of  magnetization  becomes  peaked,  that  is.  there 
is  a large  decrease  in  magnetism  through  the  core, 
which  on  the  termination  of  the  half  cycle  of  current 
from  P,  returns  to  the  normal  value  of  magnetization. 

This  decrease  and  subsequent  increase  of  the  mag- 
netism through  the  core  induces  two  pulses  of  cur- 
rent in  opposite  directions  through  S ; in  other  words, 
a complete  cycle  of  alternating  current.  In  summary. 


10 


Digitized  by 


Google 


November,  1918 


RADIO  FREQUENCY  CHANGERS 


11 


the  first  half-cycle  from  P has  no  effect  on  S and  the 
second  half  cycle  induces  a complete  cycle  of  current 
in  S. 

A transformer  of  the  type  described  would  have 


no  practical  value  for  only  l/i  cycle  of  the  alternating 
current  is  employed,  in  other  words,  a DC  pulsating 
current  through  P in  the  proper  direction  would  have 
the  same  effect.'  However,  if  two  transformers  are 
employed,  as  in  figure  3,  both  alternations  of  the  com- 
plete cycle  from  the  radio  frequency  alternator  are 
utilized  so  that  current  of  double  frequency  flows  in 
the  complete  circuit  of  S. 

In  the  system  shown  in  figure  3 the  frequency  of 
the  10,000  cycle  alternator  N is  increased  to  20,000 
cycles  in  the  antenna  circuit  corresponding  to  a wave 
length  of  15,000  meters.  T.  and  T-l  are  closed  core 
transformers  suitably  designed  for  radio  frequency 
currents.  Primaries  P and  P-1  are  wound  in  relative 
opposition.  Secondaries  S and  S-l  are  wound  in  the 
same  direction.  The  transformers  are  saturated  to  the 
knee  of  the  characteristic  curve  by  windings  X and 
X-l,  which  are  also  in  relative  opposition.  B is  a 
source  of  direct  current,  either  a storage  battery  or 
DC  dynamo,  and  R a regulating  resistance.  Choke 
coils  (not  shown)  are  connected  in  series  with  the  DC 
leads  to  prevent  the  induction  of  radio  frequency  cur- 
rents in  th6  exciting  circuit.  One  terminal  of  the 
winding  S and  one  terminal  of  the  winding  S-t  are 
connected  to  the  aerial  and  earth,  respectively. 

The  circuit  of  the  radio  frequency  alternator  N is 
completed  through  the  variable  condenser  C-l,  primary 
windings  P and  P-1,  through  coil  L-l.  C-l  and  L-l 
tune  the  complete  primary  circuit  to  the  frequency  of 
the  alternator. 

Assume  that  the  fluxes  in  the  cores  have  the  direc- 
tion shown  by  the  full  line  arrows,  and  moreover,  for 
a half-cycle  from  the  alternator  the  direction  of  the 
■current  is  as  indicated : the  flux  generated  by  winding 
P then  has  the  same  direction  as  the  flux  in  the  core 


of  transformer  T,  and  as  a consequence,  no  induction 
takes  place  in  S;  but  on  the  other  hand,  the  flux 
generated  in  P-1  opposes  the  flux  in  the  core  of  T-l, 
causing  a complete  reduction  of  flux  and  a'  subsequent 
rise  to  normal  saturation.  The  result  is  the  induction 
of  a complete  cycle  of  current  in  the  winding  S-l  for 
J4  cycle  through  P-1.  For  the  next  half  cycle  the 
process  mentioned  takes  place  in  secondary  coil  of 
transformer  T.  Therefore,  there  will  flow  in  the  an- 
tenna circuit  two  cycles  of  current  for  each  cycle 
through  P and  P-1 ; in  other  words,  the  frequency  is 
doubled.  Resonance  as  usual  is  established  by  the 
aerial  tuning  inductance  L-2,  and  maximum  antenna 
current  is  observed  by  the  aerial  ammeter  A. 

It  is  obvious  that  by  an  additional  set  of  trans- 
formers connected  to  the  terminals  of  S and  S-l,  the 
current  of  double  frequency  may  again  be  doubled, 
but  the  efficiency  of  the  apparatus  decreases  as  the 
steps  of  transformation  increase.  A complete  system 
for  increasing  the  frequency  by  three  steps  is  shown 
in  figure  4. 

The  phenomena  involved  in  the  induction  of  cur- 
rents in  the  circuit  of  figure  3 can  be  explained 
graphically  by  the  series  of  curves  in  figure  3-A  where 
graph  O-l  represents  the  alternating  current  sup- 
plied by  the  radio  frequency  alternator  N.  In  graph 
0-2,  the  dotted  line  represents  the  normal  flux  through 
the  iron-cores  set  up  by  the  DC  excitation  windings. 
The  flat-topped  portion  of  the  curve  B indicates  the 
state  of  magnetism  when  the  fluxes  of  the  primary 
and  excitation  windings  add  up.  On  the  other  hand, 
the  peaked  portion  of  the  graph  shows  the  change  of 
flux  when  the  two  fluxes  in  the  core  are  in  opposition. 

The  graph  C shows  the  change  of  magnetization  in 
the  second  transformer;  it  is  to  be  noted  that  the 
peaks  of  B and  C are  separated  by  l/i  cycle.  The  in- 


duction due  to  these  peaks  of  magnetization  is  shown 
in  graph  D which  is  seen  to  be  of  double  frequency. 
Regarding  the  Design  of  the  Frequency 
Transformers 


Each  transformer  in  a frequency  changing  group 
comprises  an  annular  or  rectangular  closed  arm  yoke 
composed  of  thin  laminated  iron  sheets  so  constructed 
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that  each  sheet  is  seamless  and  has  the  form  of  the 
complete  yoke.  The  thickness  of  the  sheet  decreases 
with  increase  of  frequency. 

The  variation  of  flux  generated  by  the  alternator 
has  a tendency  to  induce  high  voltages  in  the  excita- 
tion windings  fed  by  the  DC  dynamo,  and  in  order  to 
reduce  these  E.  M.  F.s  to  a safe  value,  it  is  of  ad- 
vantage in  high  power  sets  to  divide  the  excitation 
coils  into  groups  A,  B,  C,  connected  in  parallel  as 
shown  in  figure  5.  A low  voltage  DC  generator  is 
then  employed.  If  several  frequency  changers  are 
used  a single  DC  generator  may  be  employed  to  excite 
all  the  windings. 

It  is  found  that  the  greatest  efficiency  is  secured 
from  these  frequency  changers  when  the  effective 
number  of  ampere  turns  for  the  radio  frequency  wind- 
ing is  approximately  equal  to  the  ampere  turns  of  the 
DC  winding.  The  former  should  not  exceed  the  latter 
by  more  than  20%.  It  tends  toward  increase  of  ef- 
ficiency also  to  keep  the  magnetic  leakage  of  the 
transformers  at  a minimum.  The  iron  and  copper 


Figure  A — System  tor  tripling  tbs  frequency  of  s radio  frequency  alternator 


losses  must  be  reduced  to  the  lowest  possible  value. 
The  windings  must  be  uniformly  placed  over  the 
length  of  the  yokes.  In  case  very  large  power  out- 
puts are  required  the  closed  iron  yokes  should  be  con- 
structed of  individual  insulated  packs  of  sheet  metal 
with  intervening  air  spaces.  The  windings  should  also 
be  arranged  to  give  air  space  between  the  individual 
layers.  The  entire  apparatus  should  then  be  sub- 
merged in  oil  circulated  between  the  windings  and  the 
packs  of  sheet  metals. 

Three  Step  Multiplier 

In  the  diagram  of  figure  4 the  frequency  of  the 
alternator  N is  doubled  by  group  A,  doubled  again  by 
the  group  B and  doubled  once  more  by  the  group  C ; 
therefore  if  the  frequency  of  N = 10,000  cycles  per 
second,  the  frequency  of  the  current  in  the  antenna 
circuit  will  be  80,000  cycles,  corresponding  to  the  wave 
length  of  3,750  meters  Resonance  in  the  antenna  cir- 
cuit is  then  established  by  the  aerial  inductances  L-4 
and  variable  condenser  C-4.  It  is  to  be  observed  that 
a single  DC  generator  excites  the  cores  of  groups  A, 
B and  C,  and  that  signaling  is  accomplished  by  opening 
and  closing  the  key  K.  The  circuit  between  groups 
A and  B is  tuned  by  inductance  L-2  and  condenser 
C-2;  and  the  circuit  between  groups  B and  C by  the 
inductance  L-3  and  the  condenser  C-3.  Careful  adjust- 
ments must  be  made  in  this  circuit  for  maximum  effi- 
ciency. 


Redoubling  Transformer  System 
Von  Arco  and  Meissner  have  recently  shown  mod- 
ifications of  figure  3,  the  objects  of  their  design  being 
to  still  further  multiply  the  frequency,  to  modulate 
the  antenna  circuits  at  speech  frequency  for  telephony, 


or  to  permit  telegraphic  signaling  Special  designs 
are  offered  to  eliminate  the  induction  of  excessive  high 
voltages  in  the  various  circuits.  In  fact,  the  inventors 
have  encountered  problems  in  the  frequency  trans- 
former system  equally  as  severe  as  other  investigators 
have  in  respect  to  the  high-speed  radio  frequency 
alternator,  but  step  by  step  they  have  described  va- 
rious means  for  eliminating  undesirable  phenomena 
in  the  operation  of  the  system. 

A modified  circuit  in  which  the  increase  in  frequency 
is  obtained  by  superimposing  the  current  from  the 
secondary  coils  of  a subsequent  step  upon  the  coils 
on  a preceding  step,  is  shown  in  figure  6.  Through 
group  A and  group  B there  is  induced  in  the  coils  S-4 
and  S-5  a frequency  of  four  times  the  initial  frequency, 
which  is  fed  back  through  the  conductor  D,  variable 
condenser  C-l  and  the  inductance  L-l  to  the  primary 
coils  P and  P-1  of  the  first  step.  This  current  is  again 
doubled  to  eight  times  the  initial  frequency  by  group 
A and  to  sixteen  times  the  initial  frequency  by  the 
group  B,  the  latter  current  flowing  in  the  antenna  cir- 


cuit which  has  been  carefully  tuned  to  this  frequency 
by  the  inductance  L-4  and  the  condenser  C-4.  If  the 
frequency  of  the  alternator  N is  10, OCX)  cycles  per 
second,  the  frequency  of  the  antenna  oscillation  will 
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be  160,000  cycles  per  second,  corresponding  to  the 
wave  length  of  1,875  meters.  This  brings  the  radiated 
wave  down  to  a value  suitable  for  transmission  on  the 
larger  classes  of  vessels  where  large  aerials  can  be 
erected. 

It  is  evident  that  several  paths  must  be  provided 
for  the  currents  induced  in  S and  S-l  and  that  they 
must  be  carefully  tuned  to  the  various  frequencies. 
Thus,  inductance  L-5  and  condenser  C-5  provide  a 
path  and  act  as  tuning  elements  for  the  current  of 
twice  the  fundamental  frequency,  and  L-6,  C-6  a path 
for  the  current  of  eight  times  the  fundamental  fre- 
quency. In  all  other  respects  the  circuit  is  identical 
with  figure  4. 

Aperiodic  Frequency  Multipliers 

Von  Arco  and  Meissner  have  found  through  prac- 
tical experience  that  the  procedure  of  tuning  the  sev- 
eral circuits  of  cascade  frequency  multiplying  systems 
such  as  shown  in  figures  4 and  5 becomes  exceedingly 
tedious,  for  these  circuits  must  be  tuned  to  the  im- 
pressed frequency  of  the  alternator  and  any  slight 
change  in  the  frequency  of  the  alternator  will  require 
a total  readjustment  of  the  circuits.  The  range  of 
resonance  is  small  and  due  to  the  extremely  tight 
coupling  between  the  various  transformers,  inductive 
disturbances  arise  which  make  it  difficult  to  locate 
the  resonance  adjustment  quickly.  Again  it  is  de- 
sirable in  many  stations  to  provide  apparatus  permit- 
ting the  wave  length  to  be  quickly  changed,  but 
obviously  if  the  transformer  system  has  a multiplicity 
of  tuning  elements,  it  ofFers  too  many  complications 
to  permit  this  to  be  done  quickly. 

Two  solutions  of  the  problem  have  been  given  by 
the  inventors  wherebv  the  problem  of  tuning  becomes 
relatively  simple.  The  circuits  are  shown  diagram- 
matically  in  figure  7 and  figure  8.  In  figure  7 ad- 
justable resistances  R have  been  placed  in  the  gen- 
erator, intermediate  and  antenna  circuits  to  increase 
the  damping.  During  the  first  adjustments  to  re- 


sonance, they  are  thrown  in  the  circuit  at  full  value 
and  as  the  inductance  and  capacity  are  changed  .for 
resonance  (as  will  be  observed  from  the  reading  of 
the  aerial  ammeter),  the  resistances  are  gradually  re- 
duced until  the  maximum  efficiency  of  conversion  is 
secured.  The  foregoing  process  greatly  assists  the 
preliminary  adjustments  of  the  apparatus  at  any  par- 
ticular wave  length,  the  circuit  being  first  tuned 
roughly  and  finally  more  sharply. 

In  the  system  shown  in  figure  8 the  tuning  of  all 
steps  is  eliminated  except  that  of  the  antenna  circuit, 
the  intermediate  circuit  being  adjusted  for  very  high 
damping  not  by  the  insertion  of  resistance  coils  as  in 
figure  7 but  by  giving  the  various  windings  a greater 
number  of  ampere  turns  so  as  to  increase  the  damping. 
In  the  diagram  A and  B are  two  frequency  trans- 
formers with  the  usual  intermediate  circuit,  S-l,  P-2, 
S-2  and  P-3  and  the  excitation  or  magnetizing  wind- 
ings L.  The  antenna  circuit  is  connected  to  the  last 
set  through  the  transformer  M-l  with  the  adjustable 
secondary. 

Owing  to  the  high  damping  provided  by  these  wind- 
ings they  act  like  ordinary  transformers  in  which  the 
phenomenon  of  resonance  is  not  so  evident.  The  re- 
sistance of  the  windings  is  comparatively  large  as  is 
the  self-inductance.  The  capacity  of  the  condensers 
C,  C-l  and  C-2  is  also  very  large  to  assist  materially 
the  damping  factor. 

Transformer  M-2  is  wound  with  a large  number  of 
turns  to  make  the  circuit  of  the  generator  nearly  at 
aperiodic.  The  adjustable  secondary  of  the  trans- 
former M-l  permits  the  E.  M.  F.  in  the  antenna  cir- 
cuit to  be  adjusted  to  a safe  value.  If  the  frequency 
changer  secondaries  were  supplied  with  variable  sec- 
ondary windings,  the  same  results  would  be  secured. 


The  inventors  remark  that  the  efficiency  of  conversion 
of  this  type  of  apparatus  is  comparatively  good  and  at 
high  powers  the  loss  of  energy  due  to  the  lack  of  re- 
sonance is  negligible  considered  from  a commercial 
view-point. 

{To  be  continued ) 


December  Wireless  Age 

Unique  methods  of  controlling  the  antenna  current  for  radio  telegraphic  and  tele- 
phonic signaling  are  among  the  most  recent  developments  in  the  art  of  wireless. 
The  second  instalment  of  “Radio  Frequency  Changers”  in  the  December  “Wireless 
Age”  will  therefore,  be  very  timely. 
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When  "Bunty  Pulls  the  Strings”  in  a 
position  back  of  the  British  linea  a highly 
destructive  shell  screams  over  No  Man’s 
Land  to  return  the  Hate  of  Frits.  The 
photo  on  the  left  shows  Bunty,  a favored 
high  calibered  cannon  of  our  Allied 
artillery 


Above,  in  circle,  are  the  chiefs  of  the  headquarters  Aviation  Section  with 
the  American  forces  in  Great  Britain.  Seated,  Col.  C.  R.  Day;  standing, 
left  to  right,  Lt.  Col.  W.  H.  Harms,  Major  W.  A.  Lamed,  Major 
W.  H.  Shutan 


At  the  left,  members  of  the  Women's  Signal  Corps,  composed  of  prominent 
Englishwomen,  training  in  field  buzzer  and  telephone  communication 


Mobility  of  equipment  is  equally  aa  important  as  troop  transport,  so  the  caterpillar  tractor  goes  forward  on  a speedier  motor  truck 


x 
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An  actual  scene  on  the  first  line  with  the  battle  raging  across  No-Man’s  Land.  This  is  the  view  that  the  Signal  Corps  man  gets  as  he 

maintains  the  lines  of  communication  in  the  trenches 


Under  Fire  With  the  Signal  Corps 


TJl/’HEN  the  average  man  hears  the  Signal  Corps  men- 
""  tioned  he  has  a somewhat  hazy  idea  of  its  work 
and  of  how  it  is  connected  with  the  vast  organization  of 
the  modern  war  machine.  Even  to  the  man  in  the  army 
the  Signal  Corps  is  more  or  less  an  unknown  quantity. 

The  activities  of  the  Signal  Corps  are  so  wide  in  scope 
and  their  development  of  so  recent  a date  that  this 
vagueness  is  not  to  be  wondered  at.  Until  the  time  of 
the  Civil  War,  armies  and  their  units  had  been  small 
enough  to  permit  the  commander  to  keep  sufficiently  in 
touch  with  his  forces  by  runners  and  mounted  messen- 
gers. During  the  Civil  War,  however,  armies  grew  so 
large  and  unwieldy  that  their  efficiency  began  to  be  im- 
paired through  lack  of  a perfect  system  of  communica- 
tion. It  was  seen  that  no  matter  how  perfectly  trained 
an  army  might  be  in  its  various  activities,  if  it  was  unable 
to  know  the  proper  time  to  perform,  its  efficiency  was  im- 
perilled. In  fact,  it  was  already  realized  that  a perfect 
army  is  nothing  more  than  a perfect  soldier  on  a vast 
scale  and,  like  that  soldier,  in  order  to  be  of  any  service 
or  accomplish  its  aims,  it  must  have  a nerve  and  control 
system  just  as  perfect  as  his. 

The  first  step  in  improving  the  signal  service  was  the 
use  of  the  telegraph  which,  at  the  time  of  the  Civil  War, 
had  been  commercially  perfected.  While  some  progress 
was  made  at  that  time  in  its  use,  it  was  not  until  the 
time  of  the  Spanish-American  War  that  the  signal  service 
of  the  army  was  employed  on  anything  like  the  scale  of 
today.  During  that  war  the  Signal  Corps  was  an  en- 
tirely mounted  organization  and  was  required  not  only 
to  be  as  mobile  as  the  cavalry  but  was  even  required  to 
anticipate  the  needs  of  the  cavalry  and  immediately  have 
stations,  where  all  officers  could  transmit  messages,  open 


and  working  as  soon  as  the  cavalry  came  to  a halt.  Our 
Signal  Corps  had  developed  a system  of  communication 
for  open  warfare  that  was  practically  perfect;  in  fact 
one  which  would  have  given  any  number  of  pointers  to 
even  the  perfect  German  war  machines. 

At  the  opening  of  the  present  world  war  it  was  seen 
that  the  signal  service  as  organized  for  open  warfare 
would  not  be  applicable  to  the  different  conditions  re- 
quired in  trench  warfare.  As  our  entry  into  the  war 
seemed  so  remote  there  was  nothing  done  actually  to 
change  our  methods,  but  at  the  same  time  the  Signal 
Corps  was  making  a study  of  the  various  means  of  com- 
munication in  use  by  the  different  armies  in  Europe. 

As  soon  as  war  was  declared  it  was  known  at  once 
just  what  the  duties  of  the  Signal  Corps  would  be  during 
the  several  months  before  the  actual  entry  of  our  troops 
upon  the  firing  line.  It  was  known  that  the  moment  our 
force  set  foot  on  foreign  soil  to  study  and  determine  the 
method  of  warfare  to  be  adopted  it  would  be  necessary 
to  keep  this  force  in  constant  communication  with  the 
authorities  at  Washington.  As  soon  as  it  was  decided 
that  our  operations  would  be  in  France  the  material  and 
the  personnel  for  laying  trunk  telephone  and  telegraph 
lines  from  the  various  seaports  through  the  heart  of 
France  over  to  the  theatre  of  operations  were  at  once 
assembled,  and  this  personnel  was  among  the  first  actual 
troops  to  be  sent  over.  Today  there  is  scarcely  a city 
in  the  principal  part  of  France  through  which  an  Ameri- 
can telephone  line  does  not  pass. 

As  soon  as  it  was  decided  that  we  were  to  adopt  the 
French  methods  of  warfare  we  began  to  make  a study 
of  the  French  system  of  signaling.  While  we  speak  of 
having  adopted  the  French  system  of  warfare,  this  is 
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The  Marines,  too,  have  their  signal  units;  here  they  are  shown  grouped 
above  a telephone  switchboard  used  at  division  headquarters 


only  approximately  true  as  concerns  the  work  of  the 
Signal  Corps.  The  main  problems  were  to  see  what 
different  kinds  of  messages  had  to  be  transmitted,  the 
various  ways  the  French  had  of  doing  it,  whether  any 
of  the  English  methods  were  an  improvement,  and.  lastly, 
whether  we  could  not  work  out  a system  combining  all 
the  merits  of  the  others,  at  the  same 
time  omitting  their  defects.  This 
has  been  done  so  far  as  possible, 
and  the  United  States  Signal  Corps 
now  has  a system  of  signaling  as 
applied  to  trench  and  semi-open 
warfare  which  represents  the  most 
modern  ideas  of  all  the  armies  now 
at  war,  including  even  the  German. 

The  success  of  this  system  is  at- 
tested not  only  by  the  way  in  which 
it  works  in  trench  warfare  but  even 
more  forcibly  by  the  manner  in 
which  it  has  enabled  perfect  com- 
munication to  be  maintained  in  the 
first  big  offensive  of  the  Ameri- 
cans. 

The  lines  of  information  from 
the  various  army  headquarters  are 
continued  practically  in  the  same  manner  as  the  main 
trunk  lines  that  run  through  France  in  the  service  of 
supplies.  Radio  begins  to  play  an  important  part  in 
the  game.  However,  it  is  within  the  division  itself  that 
the  development  of  all  means  of  communication  takes 
place.  Here  every  method  of  signaling  that  has  ever 
stood  up  under  the  ordeal  of  battle  plays  its  part.  The 
whole  area  within  ten  miles  of  the  front  line  is  a maze 
of  “lines  of  information.”  For  convenience  these  lines 
may  be  divided  into  four  great  net  works,  any  one  of 
which  may  be  depended  upon  as  a complete  and  inde- 
pendent means  of  transmitting  information. 

The  first  and  most  complicated  is  the  wire  net.  This 
begins  at  division  headquarters  and  reaches  its  tentacles 
out  toward  the  front  in  all  directions.  Its  large  central 
telephone  exchanges  located  at  intervals  over  the  entire 
front,  sometimes  in  half-demolished  dwellings,  some- 
times in  dugouts  40  to  SO  feet  deep,  are  the  busiest  spots 
on  the  battlefield.  Its  lines  must  furnish  communica- 
tion for  the  artillery,  machine  guns,  the  infantry,  the 
trench  mortars,  the  balloons,  the  engineers,  the  field  hos- 
pitals, and  all  the  other  units  that  go  to  make  up  the 
war  machine.  In  fact,  the  telephone  system  is  much 
more  elaborate  and  more  complicated  than  in  a young 
American  city. 

The  problem  of  laying  the  wires  under  shellfire  and 
keeping  them  in  repair  at  all  times  is  enormous.  While 
the  Field  Signal  Battalion  of  the  Signal  Corps  is  directly 


in  charge  of  all  systems  of  communication  within  the 
division  it  is  assisted  by  telephone  men  from  all  the 
other  units  who  work  under  it  and  carry  out  its  ideas. 
The  wires  are  often  in  the  form  of  large  buried  lead 
cables,  for  whose  installation  it  is  necessary  to  employ 
highly  specialized  cable  splicers,  who  carry  on  their  work 
often  with  shrapnel  raining  around  them.  Lines  radiate 
from  these  cables  in  smaller  trunk  lines,  all  of  which 
have  to  be  buried,  but  as  these  lines  approach  the  front 
they  are  laid  along  the  sides  of  the  trenches  the  soldiers 
use. 

It  would  be  necessary  to  bury  cables  or  wires  fifteen 
to  twenty  feet  to  make  them  at  all  immune  from  shell- 
fire, and  as  it  is  almost  impossible  to  accomplish  this,  it 
can  be  seen  how  great  are  the  troubles  which  the  signal 
men  encounter  in  trying  to  locate  and  ’ repair  breaks, 
especially  in  rain  and  snow  or  on  dark  nights,  when  the 
mere  lighting  of  a match  would  be  a welcome  target  for 
the  enemy.  All  the  wires  have  to  be  so  carefully  tagged 
and  labeled  that  the  telephone  men  can  creep  along  a 
wire  and  merely  by  feeling  these  labels  know  exactly 
from  what  point  the  wire  starts  and  where  it  terminates. 

Another  system  which  works  independently  of  the 
wire  system  and  which  will  interest  the  man  who  is 
inclined  to  wireless  rather  than  wire'  work,  is  the  radio 
net,  which  in  itself  furnishes  complete  lines  of  informa- 
tion throughout  the  area.  In  this  net  are  employed 
radio  instruments  such  as  the  aver- 
age American  radio  man  never 
dreamed  of.  Beginning  at  the  front 
line  are  little  radio  sets  with  an- 
tennae so  small  that  they  can  easily 
be  concealed  in  a dugout.  A little 
further  back  are  trench  radio  sets 
whose  transmitting  range  is  larger 
than  those  in  the  dugouts,  but 
whose  antennae  are  so  small  that 
they  can  be  placed  just  off  the 
ground  and  not  be  seen  by  the 
enemy,  or  can  even  be  placed  in  an 
unused  communication  trench. 

The  radio  serves  a great  mission 
in  the  artillery,  where  it  is  relied 
upon  as  the  fundamental  means  of 
communication  between  the  artil- 
lery and  the  airplanes  which  see 
and  control  the  fire  of  its  guns.  Each  shot  is  observed 
by  one  or  more  airplanes,  which  at  once  send  with  their 
radio  sending  sets  the  exact  information  of  the  result  of 
the  shot  to  the  radio  receiving  set  back  by  the  guns.  In 
this  way  it  is  possible  accurately  to  adjust  the  fire  of 
the  guns  on  a target,  which  without  the  use  of  the  radio 
( Continued  on  page  36) 


When  an  advance  is  made  the  signalman  goes  over  the  top,  too,  for 
laying  wires  under  shellfire  is  a routine  part  of  his  job 
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Code  Practice  for  Receiving 

The  Principle,  the  Four  Stages, 
and  the  Basic  Law 

By  .Gordon  L&throp 

* Of  the  Marconi  Institute 


T N last  month’s  article  the  writer  specified  four 
-*■  stages  of  code  sending,  through  which  the  code 
student  must  pass  before  he  becomes  expert  in  trans- 
mitting messages. 

Phrased  a little  differently,  though  fundamentally 
identical,  four  stages  may  be  defined  through  which 
the  receiver  must  pass. 

The  first  stage  in  sending  finds  the  aspirant  learning 
to  construct  each  letter,  numeral  and  punctuation 
mark  in  proper  form. 

The  first  stage  in  receiving  is  when  the  beginner  is 
learning  to  detect,  and  write  down,  each  letter,  nu- 
meral, and  the  punctuation  marks  of  common  usage — 
to  detect  each,  moreover,  as  a sound,  an  individual 
cadence. 

The  second  stage  in  receiving  is  like  the  second 
stage  in  sending.  This  stage  in  sending  has  already 
been  described  as:  “Learning  to  make  a succession 

of  letters  to  compose  a dictionary  word,  code  word  or 
cipher  combination  in  rhythmic  steadiness.”  Applied 
to  receiving,  the  second  stage  would  be : Learning  to 
detect  and  write  down,  accurately,  and  with  compre- 
hension of  the  word  in  its  entirety,  a succession  of  let- 
ters to  compose  a dictionary  word,  code  word  or 
cipher  combination. 

It  is  not  enough  to  write  down  the  letters  blindly. 
Connection  of  the  letters  in  word  form  should  be 
made.  That  part  of  the  brain  which  has  to  do  with 
the  registration  of  the  cadence  of  each  letter  should 
be  co-ordinating  with  those  faculties  which  consciously 
recognize  the  word  in  its  entirety. 

Short,  commonly  used  words,  arranged  in  alpha- 
betical relation,  should  be  sent  the  beginner  of  this 
stage.  Greater  speed  of  transmission  of  words  of  in- 
creasing length  may  be  gradually  applied.  Code  words 
and  cipher  combinations  may  be  included  as  part  of 
the  practice  during  this  stage. 

Building  Up  Endurance 

The  third  stage  in  receiving,  as  is  the  third  stage 
in  sending,  is  that  period  during  which  the  student  is 
building  up  telegraphic  endurance,  so  that  he  can,  last 
throughout  the  sustained  periods  which  practical  teleg- 
raphy calls  for.  Sentence  practice  should  be  added 
to  word  practice  in  this  stage.  Practice,  practice, 
practice,  aiming  for  accuracy  and  “clean”  copy,  rather 
than  for  speed,  is  the  prescription  for  this  stage. 

The  fourth  stage  in  sending  is  when  the  aspirant 
puts  on  his  sending  the  final  touches  which  produce 
style  and  speed.  In  receiving,  this  stage  finds  the 
code  man  learning,  in  general,  the  tricks  of  the  speedy 
telegrapher.  Specifically,  his  aim  should  be  to  learn 
the  forms  of  telegraphic  communication  which  prevail 
in  the  particular  branch  of  the  art  in  which  he  desires 
to  become  a worker.  Knowledge  of  the  methods  and 


forms,  and  of  the  phraseology  employed  in  each  of 
the  branches  of  the  telegraph  field  is  essential  to  be- 
come an  “all-round”  expert  telegrapher.  Press, 
brokef,  commercial,  railroad;  radio  in  its  increasingly 
numerous  military  and  civil  sub-divisions — each  of 
.these  has  its  bag  of  tricks  to  be  learned.  Not  until 
these  become  familiar  can  the  telegrapher  work  at 
high  speed  in  any  particular  branch. 

Roughly,  then,  the  four  stages,  in  both  receiving 
and  sending,  may  be  defined  as  (1) — The  “A.B.C.” 
stage;  (2) — The  word  stage;  (3) — The  stage  which 
makes  for  endurance,  and  (4) — The  finishing-touches 
stage. 

It  should  be  noted  that  these  four  stages  run  into 
one  another  and  are  of  indefinite  lengths.  What  one 
student  may  acquire  in  telegraphic  facility  in  one 
month  may  take  another  three  months.  Every  teleg- 
rapher, however,  must  go  through  these  four  stages. 
Every  one  does,  in  fact,  whether  consciously  or  uncon- 
sciously ; whether  in  proper  sequence  or  haphazardly. 

The  Basic  Law  of  Progress 


A single  principle  rules  throughout  the  four  stages 
noted  in  the  foregoing.  The  principle  applies  to  re- 
ceiving as  well  as  sending,  though  perhaps  not  so 
obviously.  It  is  self  evident  to  even  the  novice  in  the 
code  that  the  correct  principle  of  sending  is  to  keep 
the  members  which  have  to  do  with  the  process — the 
hand,  wrist  and  forearm — in  constant  balance. 

Even  in  such  a physical  process  as  sending,  however, 
the  hand,  wrist  and  forearm  will  not  keep  in  balance 
if  the  mind  is  not  in  harmony  with  telegraphic  laws 
of  progress. 

“Progress  in  the  order  indicated  by  Stages  1,  2,  3 
and  4,”  is  the  writer’s  conception  of  the  basic  law  of 
correct  progress  in  the  code.  “Do  not  pass  from  one 
stage  to  another  until  each  has  been  thoroughly  mas- 
tered in  proper  sequence,”  is  its  inevitably  corollary. 
If  an  over-zealous  student  tries  to  whip  an  untrained 
hand  and  wrist  into  a speed  which  his  desire  wills,  his 
sending  will  reflect  the  mental  fault.  He  is  out  of 
balance,  telegraphically. 

The  earnest  endeavor  of  the  student  should  be  to 
resist  the  temptation  to  leap  from  one  stage  to  an- 
other before  he  has  thoroughly  mastered  each  one  in 
proper  sequence.  The  practice  of  the  code  is  peculiar 
in  that  one  may  experiment — after  a fashion — and  one 
is  continually  tempted  to  do  it.  The  last  stages  of  the 
art  beckon  invitingly  to  the  novice  immediately  after 
he  has  learned  the  alphabet.  But  the  student  who 
tries  for  speed  in  sending  before  he  has  learned  steadi- 
ness, is  endangering  materially  his  chances  of  ever 
becoming  either  a steady  or  a speedy  sender.  And  he 
is  not  progressing.  Time  spent  in  trying  to  receive 
press  matter,  for  instance,  before  he  has  learned  to 
copy  a succession  of  five-letter  dictionary  words  with 
comprehension,  is  wasted. 
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The  Acquisition  of  Balance 

In  applying  to  the  receiving  process  the  principle 
which  is  expressed  in  the  one  word  “balance,”  the 
writer  conceives  the  working  of  the  mental  apparatus 
in  the  same  manner  he  would  of  a system  of  tele- 
graphic machinery  in  proper  relation  and  coordination. 
As  a matter  of  fact,  “in  balance”  is  the  term  applied 
by  technical  men  to  such  frictionless  interworking  of 
the  telegraphic  system.  The  whole  will  not  balance  if 
a part  has  been  neglected.  Moreover,  the  assembling 
of  the  apparatus  must  be  done  systematically. 

The  sequence  of  instruction  given  the  beginner  in 
telegraph  receiving  should  likewise  be  systematic.  Re- 
ceiving is  a process  of  taking  on  one  conceptioft  after 
another;  then  of  tucking  them  away — through  the  ef- 
fort made  by  practice — in  that  part  of  the  mind  where 
are  stored  the  things  one  knows  so  well  they  function 
without  conscious  effort.  Not  until  the  ideas  of  any 
particular  stage  function  without  conscious  effort  is 
the  receiver  “in  balance”  at  that  particular  stage.  The 
test  of  the  student’s  right  to  progress  from  one  stage 
to  another  should  be  whether  he  has  learned  to  fulfill 
the  requirements  of  each  stage  with  a minimum  of 
conscious  effort. 


In  the  first  stage,  there  must  be  the  correct  con 
ception  of  the  letters  “A”  to  “Z,”  for  instance. 
Throughout  all  the  intermediate  stages,  to  the  point 
where  the  radio  man  can  detect  cipher  combinations 
through  heavy  interference,  or  to  the  point  where  the 
speedy  press  telegrapher,  working  with  Phillips  Code, 
will  associate,  for  example,  the  letters  “az,”  as  sent, 
with  the  word  “applause,”  the  process  of  receiving  is 
one  of  taking  on  and  tucking  away  a sequence  of  cor- 
rect conceptions. 

The  duty  of  the  code  instructor,  as  the  writer  sees 
it,  is  to  render  the  student’s  progress  as  free  as  possible 
of  needless  handicaps.  Further,  the  instructor  should 
lay  out  a system  of  practice  material.  It  is  the 
writer’s  opinion,  based  upon  experience  and  demon- 
stration, that  this  system  should  be  built  around  the 
principle  laid  down  in  the  foregoing;  governed  by 
the  law  of  the  code  as  stated,  and  its  corollary,  and 
arranged  in  recognition  of  the  four  stages  of  progress 
which  have  been  specified. 

In  next  month’s  article  the  writer, will  present  an 
arrangement  of  exercises  which  he  believes  will  help 
the  beginning  telegrapher  as  much  as  any  prepared 
system  can  help.  Primarily,  in  code  as  in  everything 
else,  the  burden  of  achievement  rests  upon  the  indi- 
vidual. 


Instruction  in  the  adjustment  of  wireless  receiving  apparatus  is  given  in  the  Marconi  Institute  during  the  period  in  which  the  students  are  perfecting 
their  skill  in  receiving  the  code  messages.  In  the  photograph  above  members  of  an  advanced  group  are  shown  operating  various  types  of  receiving 
apparatus,  the  nature  of  war  service  in  which  they  will  soon  engage  requiring  familiarity  with  marine  sets  of  varying  powers  from  battleship  equipment 

to  submarine  and  Signal  Corps  apparatus  for  land  and  airplane  use. 
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Marconi’s  Improved  Radio  Transmitter 


“DEADERS  of  The  Wireless  Age  are  already  familiar 
with  the  apparatus  developed  by  G,  Marconi  for  the 
production  of  continuous  oscillations  by  over-lapping 
wave  trains.  This  system  has  proved  most  effective  for 
long  distance  communication  at  high  power.  It  has 
done  away  with  many  of  the  intricate  mechanical  and 
electrical  problems  encountered  in  the  construction  of 
radio  frequency  alternators  or  arc  transmitter  system. 
Moreover  it  makes  an  apparatus  capable  of  generating 
damped  oscillation  at  any  spark  frequency  desired. 


Figure  1 — Circuit  showing  improved  method  of  producing  continuous 
oscillations  by  overlapping  wave  trains 


In  this  system  a number  of  spark  discharges  are  made 
to  occur  successively  in  such  a way,  that  the  resulting 
trains  of  oscillations  induced  in  the  antenna  circuit,  over- 
lap in  synchronism.  This  results  in  the  flow  in  the  aerial 
circuit  of  oscillations  of  constant  amplitude. 

Numerous  circuits  have  been  devised  by  Marconi  to 
carry  out  this  fundamental  idea,  among  which  thos4 
shown  in  figures  1,  2 and  3 stand  out  prominently.  The 
apparatus  shown  in  figures  2 and  3 are  modifications  of 
figure  1. 

In  these  diagrams,  1 and  2 are  two  high  voltage  con- 
densers which  are  charged  from  the  same  source  of 
current  3 (usually  a direct  current  dynamo  or  a large 
storage  battery),  to  inductance  4 and  5 respectively. 
These  condensers  discharge  through  primary  coils  6,  7, 
the  quenching  spark  discharges  8 and  9 and  a disc  dis- 
charger 10. 

The  electrodes  11  and  12  belonging  to  the  condenser 
circuits  1,  6,  8 and  2,  7,  9 respectively  are  so  arranged 
that  discharges  take  place  from  11  and  12  to  the  disc 
studs  alternately  at  regular  intervals  and  the  interval  be- 
tween the  commencement  of  the  discharge  of  one  con- 
denser and  the  commencement  of  the  discharge  of  the 
next  condenser  should  be  equal  to  or  an  exact  multiple 
of  the  period  of  the  aerial  and  intermediate  closed  cir- 
cuit assuming  that  6 and  7 are  wound  in  the  same  way; 


if,  however,  they  are  wound  in  the  opposite  way,  the 
interval  should  be  equal  to  or  an  odd  multiple  of  the 
half  period.  The  primary  coils  6 and  7 are  coupled  to  a 
.common  secondary  13  which  forms  part  of  an  aerial 
circuit. 

The  inductances  4,  5 should  be  large  compared  with 
inductances  of  the  other  parts  of  the  circuits,  but  should, 
of  course,  not  be  so  large  as  to  prevent  the  condensers 
being  sufficiently  charged  in  the  time  available. 

Figure  2 shows  a modification  in  which  a single  in- 
ductance 14  through  which  both  condensers  discharge  is 
employed,  instead  of  the  two  separate  inductances  6 and 
7.  This  inductance  is  not  coupled  directly  to  the  aerial 
but  to  an  intermediate  oscillating  circuit  141  which  is 
itself  couple cflo  the  aerial. 

Figure  3 shows  a modification  in  which  each  discharge 
circuit  includes  a spark  gap  which  is  of  such  nature  that 
the  normal  working  potential  will  not  spark  but  which  is 
capable  of  being  ionized  by  a second  or  trigger  spark, 
which  by  reason  of  the  shortness  of  its  wave  length  and 
also  because  its  circuit  has  little  interaction  with  other 
circuits  gives  more  accurate  timing  than  is  possible  with 
the  dischargers  in  the  main  circuits. 

The  main  condensers  1 ahd  2,  which  are  charged  from 


Figure  2 — Modified  circuit  of  figure  1 


the  high  tension  battery  3 or  other  source  of  supply 
through  inductances  4 and  5,  discharge  through  primary 
coils  6 and  7,  quenching  arrangements  8 and  9,  the  sec- 
ondaries 15  and  16  of  two  small  oscillation  transformers 
and  electrodes  11  and  12,  respectively,  to  the  main  disc1 10. 

Auxiliary  or  trigger  condensers  17  and  18,  which  are 
small  in  comparison  with  1 and  2,  are  charged  through 
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suitable  inductances  19  and  20  from  a high  tension  bat- 
tery 21  or  other  source  of  supply.  These  condensers  dis- 
charge through  the  primaries  22  and  23  of  the  small 
oscillation  transformers,  and  electrodes  24  and  25,  re- 
spectively, to  a trigger  disc  26. 


Figure  3 — Showing  the  uee  of  e trigger  iperk 

This  trigger  disc  is  preferably  coupled  to  the  main  disc 
10  and  the  electrodes  are  arranged  so  that  when  a stud  on 
10  is  opposite  11  or  12  a stud  on  26  is  opposite  24  or  25, 
respectively.  The  main  circuits  1,  6,  15  and  2,  7,  16 
are  both  coupled  and  tuned  to  the  aerial  circuit.  The 
trigger  circuits  17,  22  and  18,  23  have  preferably  a very 
much  higher  frequency  than  the  main  circuits;  the  sec- 
ondaries 15  and  16  of  the  oscillation  transformers  are 
preferably  shunted  by  small  condensers  27,  28  placed 
across  them  and  the  circuits  15,  27  and  16,  28  are  tuned 
to  the  trigger  circuits  17,  22  and  18,  23,  respectively. 

Immediately  either  condenser  17  or  18  discharges,  a 
high  potential  is  induced  in  the  oscillation  transformer 
secondary  15  or  16  causing  a spark  at  11  or  12  thus  allow- 
ing the  main  condenser  1 or  2 to  discharge. 

A Novel  Radio  Telegraph  Aerial 

'T'HE  ordinary  receiving  aerial  responds  best  to  radio 
signals,  the  frequency  of  which  coincides  with  its 
natural  frequency.  It  has  also  been  observed  that  such 
an  aerial  system  will  oscillate  at  its  own  period  when 
excited  by  electro-magnetic  waves  having  a widely  dif- 
ferent period.  This  is  particularly  true  when  such  elec- 
tro-magnetic waves  emanate  from  nearby  powerful 
transmitters  or  are  the  result  of  atmospheric  electricity. 

Roy  A.  Weagant,  chief  engineer  of  the  American  Mar- 
coni Company,  has  made  an  exhaustive  investigation  of 
this  phenomenon  and  he  believes  it  to  be  due  to  the  dis- 
tributed capacity,  inductance,  and  resistance  of  the  aerial. 
He  has  found  that  by  placing  a series  of  coils  in  the 
antenna  from  the  earth  to  the  free  end,  the  aerial  takes 
on  a characteristic  which  permits  it  to  respond  only  to 
radio  signals  of  the  frequency  to  which  the  complete 
antenna  system  is  tuned. 

By  adopting  this  construction  he  was  enabled  to  elimi- 
nate the  interference  of  transmitting  stations  operating 


on  short  wave  lengths  located  in  proximity  to  the  large 
receiving  aerial  employed  by  the  Marconi  Company  in 
transoceanic  communication. 

The  fundamental  construction  is  illustrated  in  figure  1, 
and  a modification  in  figure  2.  In  figure  1 a series  of 
inductance  coils  i,  preferably  of  equal  dimensions,  and 
placed  at  substantially  equal  distances  apart,  are  inserted 
in  the  antenna  system.  The  usual  receiving  transformer 
is  indicated  by  the  primary  coil  10  and  the  secondary 
coil  11.  The  presence  of  the  coils  i in  the  receiving  an- 
tenna impart  to  it  a fundamental  oscillating  characteristic, 
which  blocks  out  oscillations  of  higher  frequency  than 
those  which  it  is  intended  to  receive. 


Figurt  1 (right)— Showing  now  tjrpo  of  aortal  with  scriao  of  coOa  inserted 
Figaro  2 (left) — A modification  of  figure  1 


In  the  ordinary  aerial  system,  the  antenna  can  be  set 
into  oscillation  at  its  own  natural  period,  either  by  the 
repeated  application  of  minute  impulses  at  the  frequency 
of  the  antenna,  or  by  shock  excitation  such  as  might  be 
caused  by  one  or  more  uni-directional  impulses  or  oscilla- 
tory impulses  of  relatively  great  strength,  but  at  a fre- 
quency differing  from  that  of  the  natural  frequency  of 
the  antenna. 

Mr.  Weagant  declares  the  construction  as  in  figure  1 
to  be  so  effective  in  this  respect,  that  it  became  possible 
at  the  Marconi  factory  in  AJdene,  N.  T.,  to  receive  sig- 
nals transmitted  direct  from  Nauen,  (Germany,  with  the 
ordinary  factory  antenna  while  the  operation  of  testing 
transmitters  in  the  factory  building  was  going  on.  The 
inventor  mentions  that  this  aerial  is  most  effective  in  the 
reception  of  continuous  oscillations. 


Method  for  Exhausting  Vacuum  Tubes 

A S mentioned  in  previous  articles  it  is  highly  de- 
sirable  that  the  anode  of  a three-electrode  vacuum 
tube  be  heated  during  the  exhaustion  process  to  free  it 
of  all  occluded  gases. 

In  the  construction  of  vacuum  tubes  in  which  it  is 
desired  to  maintain  a high  vacuum,  it  has  been  found  that 
unless  the  electrodes  and  walls  of  the  vessel  have  been 
subjected  to  a vigorous  preliminary  treatment,  the  gases 
(retained  by  them  will  slowly  leak  out  with  the  result  that 
the  vacuum  is  soon  decreased  and  ionization  by  collision 
with  the  gas  molecules  can  then  take  place. 

This  preliminary  treatment  is  usually  carried  out  by 
heating  the  walls  of  the  vessel  externally,  and  by  direct- 
ing a stream  of  electrons  towards  the  anode  or  plate. 
These  electrons  upon  striking  the  anode  liberate  all  loniz- 
able  matter  which  may  be  removed  in  the  pumping 
process. 

To  do  this  effectively  it  is  essential  that  the  energy  of 
the  striking  electrons  shall  exceed  their  velocity  during 
normal  operation  of  the  vacuum  tubes. 

An  apparatus  has  recently  been  devised  by  Ellsworth 
Buckley,  which  provides  for  heating  the  anode  by  vigor- 
ous bombardment  of  electrons  without  endangering  the 
cathode  (or  filament),  this  being  the  method  by  which 
gases  are  driven  from  the  plate. 

It  has  been  found  that  in  preparing  vacuum  tubes  it 
is  not  allowable  to  draw  from  the  cathode  a much  larger 
current  than  is  used  in  normal  operation,  for  the  effect  of 
that  treatment  is  to  disintegrate  the  cathode.  The  present 
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invention  insures  that  the  electrons  striking  the  anode 
shall  do  so  under  the  influence  of  a large  voltage  and 
consequently  with  large  kinetic  energy,  while  at  the  same 
time  this  large  voltage  is  not  able  to  draw  more  than 
normal  current  from  the  cathode. 

In  a thermionic  device  of  the  type  described,  if  the 
potential  of  the  auxiliary  electrode  is  made  negative  with 
respect  to  the  cathode  a larger  voltage  between  anode  and 


Figure  1 — Showing  apparatus  used  in  Buckley's  method  of  exhausting 
vacuum  tubes 

cathode  is  necessary  to  produce  the  same  current  from 
the  cathode  as  would  appear  in  the  absence  of  such  a 
voltage  applied  to  the  auxiliary  electrode.  But  the  kinetic 
energy  of  the  electrons  striking  the  anode  increases  with 
increased  voltage,  and  it  is  therefore  possible  by  apply- 
ing a negative  potential  to  the  auxiliary  electrode,  to 
increase  the  voltage  effective  in  driving  electrons  to  the 
anode  very  much  above  the  normal  value,  while  main- 
taining the  current  at  its  normal  value.  By  this  process 
vigorous  bombardment  of  the  anode  is  possible  without 
drawing  more  than  normal  current  from  the  cathode. 

Buckley’s  process  will  be  more  completely  understood 
in  connection  with  the  drawing  figure  1,  in  which  1 rep- 
resents a vacuum  tube  of  the  usual  type  consisting  of 
an  evacuated  vessel  containing  cathode  5,  anode  6 and 
an  auxiliary  electrode  7.  This  vessel  is  inclosed  in  an 
oven  2 which  may  be  heated  externally.  The  glass  tub- 
ing 3 serves  to  connect  the  tube  with  a molecular  pump  4 
or  other  suitable  means  for  exhausting  it.  The  liquid 
air-trap  10  is  included  in  this  line  of  tubing  for  the  usual 
purpose.  The  filament  5 is  heated  by  means  of  alternating 
current  furnished  to  it  through  the  medium  of  the  trans- 
former 8,  whose  primary  winding  is  energized  by  means 
of  the  source  of  alternating  current,  not  shown  in  the 
drawing.  The  voltage  between  anode  and  cathode  is 
supplied  by  means  of  the  direct  current  generator  9,  while 
the  electromotive  force  required  to  maintain  the  auxiliary 
electrode  negative  with  respect  to  the  cathode  is  obtained 
from  the  battery  11,  whose  negative  pole  is  connected  to 
the  auxiliary  electrode. 

During  the  process  of  evacuation  the  pump  is  operated, 
the  filament  heated  and  a discharge  started  between  anode 
and  cathode.  The  battery  11  is  then  applied  and  the 
voltage  of  the  generator.  9 increased.  The  current 
through  the  tube  is  adjusted  to  approximately  normal 
value  and  the  bombardment  of  the  anode  at  the  increased 
voltage  is  continued  until  no  evidence  of  gaseous  ioniza- 
tion in  the  tube  can  be  detected. 


• 

As  an  example  of  the  voltages  employed  in  one  type  of 
tube,  it  has  been  found  that  in  the  early  part  of  the 
process  a maximum  of  about  200  volts  can  be  maintained 
between  the  cathode  and  the  anode.  By  applying  110 
volts  between  the  cathode  and  the  auxiliary  electrode 
making  the  latter  negative,  a maximum  of  500  volts  or 
more  may  be  obtained  with  consequent  more  rapid  re- 
lease of  gas  from  the  anode.  In  the  later  stages  of  ex- 
haust a potential  difference  of  750  volts  or  more  may  be 
maintained  by  the  use  of  the  negative  auxiliary  electrode, 
while  if  that  electrode  were  disconnected  it  would  not  be 
more  than  550  volts. 

A Combination  Circuit  for  Tube  »■«!  Crystal 

rpHE  English  Marconi  Company  has  developed  a 

novel  circuit  for  the  combined  or  individual  use 
of  the  vacuum  tube  and  the  crystal  rectifier.  The 
scheme  of  connections  is  shown  in  figure  1.  C is 
• short  wave  condenser,  L is  the  antenna  inductance, 
L-l  a coil  which  acts  as  a primary  winding  of  a re- 
ceiver tuner  for  use  with  the  crystal  detector  D,  or 
as  a regenerative  coupler  for  amplification  by  the 
vacuum  tube.  L-2  is  the  secondary  of  the  tuning 
transformer  for  use  with  the  crystal  or  a tuning  ele- 
ment of  the  plate  circuit  for  regenerative  coupling  in 
connection  with  the  vacuum  tube.  C-l  is  the  plate  cir- 
cuit tuning  condenser.  D is  a carborundum  rectifier, 
P-1  a potentiometer,  B-2  the  plate  battery,  T a tele- 
phone transformer  and  P-2  a pair  of  low  resistance 
telephones. 

It  will  be  clear,  from  close  observation  of  the  dia- 
gram, that  if  the  filament  F of  the  vacuum  tube  is 
cold,  the  crystal  detector  D alone  may  be  employed  to 
detect  spark  signals.  L-l  is  then  the  primary  of  the 
tuning  transformer  and  L-2  the  secondary.  If,  on  the 
other  hand,  amplification  of  the  incoming  signal  is 
desired,  the  filament  F is  brought  into  play.  Tne  grid 


Figure  1 — Circuit  for  the  combined  or  individual  t»e  of  vacuum  tube  and 
crystal  rectifier 


element  G is  then  connected  to  the  antenna  inductance 
L and  by  suitable  adjustment  of  the  reaction  L-l,  L-2 
and  of  the  grid  circuit  potentiometer  P-3  the  circuits 
of  the  tube  will  be  set  into  self-oscillation.  The  ap- 
aratus  then  receives  by  the  phenomenon  of  beats  or 
y careful  adjustment  of  L-l  and  L-2.  Amplification 
of  the  incoming  signal  can  be  secured  without  the 
beat  phenomenon. 

There  is  thus  provided  a receiving  apparatus  which 
is  independent  of  the  vacuum  tube,  for  should  it  be- 
come inoperative,  such  as  by  burning  out  of  the  fila- 
ment, signals  can  still  be  received  by  the  crystal  de- 
tector alone.  For  longer  distances,  the  vacuum  tube 
circuits  are  brought  into  action  for  amplification.  The 
apparatus  clearly  is  responsive  to  undamped  waves 
as  well  as  damped  waves. 


Digitized  by 


Google 


22 


THE  WIRELESS  AGE 


November,  1918 


Photo*:  Underwood  & l nderwood 


{Building  Ships  jot 
Uncle  Sam 


To  the  left,  a shipyard  scene  a*  the  first 
frame  or  rib  of  one  of  the  standardized 
wooden  vessels  is  raised  in  view  of  two 
partially  completed  sister  ships 


Above,  in  circle,  one  of  the  riveters  with  his  electric  machine  endeavoring 
to  maintain  the  high  speed  of  his  crew,  record  breaking  which  has 
astonished  the  world  being  a daily  occurrence  with  these  loyal  workers 


To  the  left,  an  underneath  view  of  the  belly  of  a wooden  ship  showing 
the  calking  of  her  seams  in  progress.  So  well  are  these  wooden  vessels 
constructed  that  Lloyds'  give  them  an  insurance  rating  as  high  as  steel  craft 


A glimpse  of  the  famed  Hog  Island  shipyard,  the  largest  in  the  world,  though  but  9 months  old 
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Wartime  Wireless  Instruction 

A Practical  Course  for  Radio  Operators 

By  Elmer  E.  Bucher 

Director  of  Instruction,  Marconi  Institute 


PART  II— ARTICLE  I 
( Copyright , 1918,  Wireless  Press,  Inc.) 


Editor's  Note — Part  1 of  this  scries  of  lessons  began  in  the  May,  1917,  issue  of  The  Wireless  Ace.  Successive  install- 
ments were  devoted  to  the  fundamental  actions  of  radio  transmitting  and  receiving  apparatus  for  the  production  and  reception 
of  damped  oscillations. 

Part  2,  the  present  series,  will  deal  with  undamped  wave  generators,  including  bulb  transmitters  and  receivers  for  the 
reception  of  undamped  oscillations.  The  direction  finder  and  other  special  appliances  employed  in  radio  telegraph  work  will 
be  treated  fundamentally.  A discussion  of  the  basic  principles  of  wireless  telephony  will  terminate  the  series. 

The  outstanding  feature  of  the  lessons  has  been  the  absence  of  cumbersome  detail.  The  course  will  contain  only  (he 
essentials  required  to  obtain  a government  first  grade  commercial  License  ' certificate  and  to  supply  the  knowledge  necessary  to 
become  a first  rate  radio  mechanic. 


CONTINUOUS  WAVE  GENERATORS 
DECREMENT  AND  TUNING 

(1)  The  apparatus  heretofore  described  in  this  series  of 
lessons  dealt  with  the  transmission  and  reception  of  radio 
telegraph  signals  by  means  of  damped  oscillations.  In  the 
systems  under  consideration,  these  oscillations  were  produced 
principally  by  the  periodic  discharge  of  a condenser  through 
an  inductance  across  a spark  gap. 

(2)  To  insure  selectivity,  that  is,  discrimination  between 
stations  operating  on  nearly  the  same  wave  lengths,  it  is 
desirable  that  the  oscillations  in  a wave  train  be  slowly 
damped  out,  that  is,  the  rate  of  decay  must  be  reduced  to  a 
minimum. 

(3)  The  United  States  Laws  decree  that  the  minimum 
damping  of  two  successive  oscillations  must  be  .2  or  less;  that 
is,  the  logarithm  of  the  ratio  of  the  amplitude  of  one  oscilla- 
tion to  the  next  oscillation  in  a wave  train  must  be  .2  or  less. 

(4)  It  has  been  shown  that  if  the  damping  decrement  of  a 
wave  train  is  known,  the  number  of  oscillations  per  wave  train 
(assuming  they  have  died  out  when  amplitude  of  the  last  one 
is  .01  of  the  first  one)  can  be  obtained  from  the  following 
formula: 

4.605  + 8 

M = 

8 

•where  8 = the  logarithmic  decrement. 

Thus  a decrement  of  .2  corresponds  to  approximately  24 
complete  cycles  in  the  antenna  current  for  each  spark  dis- 
charge and  similarly  a decrement  of  .01  to  46  complete  cycles. 

(5)  Modern  wireless  telegraph  transmitters  radiate  wave 
trains  the  decrement  of  which  is  often  as  low  as  .03  per  cycle 
corresponding  to  150  or  more  oscillations  in  the  aerial  circuit 
for  each  spark  discharge  in  the  closed  circuit. 

(6)  When  the  decrement  of  a transmitter  is  low  a slight 
change  of  inductance  or  capacity  at  the  receiving  station  will 
eliminate  the  signals.  The  factor  of  selectivity  is  accord- 
ingly high.  On  the  other  hand,  if  the  decrement  is  high,  a 
relatively  large  change  of  inductance  or  capacity  is  required 
at  the  receiver  to  eliminate  the  signals.  The  factor  of  selec- 
tivity is  accordingly  small. 

(7)  The  desired  low  damping  of  the  aerial  currents  in  a 
radio  transmitter  is  secured  by  the  employment  of  a spark 
gap  giving  good  quenching  effects.  The  reaction  of  the  aerial 
circuit  on  the  spark  gap  circuit  during  the  building  up  of  the 
aerial  oscillations  is  thereby  prevented,  permitting  the  aerial 
currents  to  decay  at  the  natural  damping  of  the  antenna  cir- 
cuit. The  insertion  of  loading  coils  at  the  base  of  the  aerial 
aids  in  lowering  the  decrement. 

(8)  The  sharpness  of  tuning  or  the  adjustment  for  reso- 
nance in  two  coupled  circuits  is  limited  by  the  sum  of  two 
decrements,  that  of  the  impressed  E.M.F.  and  that  of  the 
circuit  being  driven.  The  same  applies  to  a radio  transmitter 
and  receiver.  Hence  it  is  obvious  that  a transmitter  employ- 
ing undamped  or  continuous  oscillations  gives  greater  selec- 
tivity than  the  damped  system,  for  it  is  evident  that  the 
undamped  or  continuous  oscillations  possess  no  decrement. 
(Slight  inequalities  of  amplitude  exist  in  most  continuous 
wave  generators.) 

(9)  One  of  the  great  advantages  of  the  continuous  wave 
generator  in  radio  telegraphy  is  the  syntonic  or  resonance 
effects  secured  at  the  receiver,  and,  moreover,  owing  to  the 
new  principles  of  reception  which  such  transmitters  bring  into 
play,  the  range  of  transmission  hat  been  remarkably  increased. 


(10)  It  should  be  known  here  that  previous  to  the  advent 
of  the  vacuum  tube  generator  for  continuous  waves,  a reliable 
short  wave  continuous  oscillation  generator  was  not  avail- 
able. The  most  commonly  used  undamped  oscillation  gener- 
ator heretofore  was  the  arc  generator,  which  will  not  function 
uniformly  at  wave  lengths  below  1000  meters,  the  best  results 
being  obtained  at  frequencies  corresponding  to  wave  lengths 
above  3000  meters.  The  vacuum  tube  generators,  on  the 
other  hand,  will  function  at  frequencies  from  a cycle  per 
second  up  to  several  millions. 

PROBLEMS  INVOLVED  IN  THE  RECEPTION  OF 
CONTINUOUS  AND  DISCONTINUOUS  WAVES 

(1)  It  is  frequently  of  advantage  to  make  a comparison  of 
the  continuous  and  discontinuous  wave  system  in  respect  to 
the  methods  of  reception. 

(2)  Since  the  telephone  is  almost  universally  used  to 
record  radio  telegraph  signals,  it  is  convenient  to  consider 
the  problems  of  reception  from  the  standpoint  of  this  piece  of 
apparatus.  It  has  been  established  that  a current  which  im- 
pulses the  diaphragm  of  the  telephone  receiver  from  100  to 
1000  times  per  second  gives  the  maximum  response,  with  a 
given  current. 

(3)  In  the  discontinuous  wave  transmitter  the  currents 
induced  in  the  receiving  apparatus  are  already  modulated  at 
an  audio  frequency  by  the  charging  current  at  the  transmitter, 
but  it  is  plainly  evident  the  energy  radiated  by  a continuous 
wave  generator  will  produce  no  effect  on  the  receiving  tele- 
phone because,  for  example,  if  a rectifier  is  connected  in  the 
receiving  circuits  the  telephone  diaphragm  will  be  impulsed 
by  direct  current  pulses  occurring  at  radio  frequencies. 

(4)  Radio  frequency  currents  in  excess  of  20,000  per  sec- 
ond will  not  give  audible  response  in  a telephone,  but  a recti- 
fied radio  frequency  current  if  broken  into  groups  of  say  200 
to  1000  per  second  will  give  audible  response  with  a minimum 
of  current. 

(5)  In  the  case  of  the  reception  of  undamped  oscillation, 
we  are  compelled  to  break  up  the  incoming  currents  at  the 
receiving  station  into  audio  frequency  groups  either  by  me- 
chanical or  other  means. 

(6)  The  tikker  and  the  slipping  contact  detector  are  sim- 
ple circuit  interrupters  arranged  to  vary  the  idcoming  cur- 
rents at  the  receiving  station  at  audio  frequencies.  The  tone 
wheel  is  a form  of  tikker  which  is  in  reality  a partial  rectifier 
producing  audio  frequency  telephone  currents.  The  beat 
receiver  produces  audio  frequencies  by  the  interference  of  two 
radio  frequency  currents,  one  of  which  is  generated  locally 
and  the  other,  the  incoming  signal. 

When  this  method  of  reception  is  combined  with  the  ampli- 
fying properties  of  the  vacuum  tube  enormous  distances  of 
transmission  are  possible 

TYPES  OF  CONTINUOUS  WAVE  GENERATORS 

(1)  The  most  commonly  used  type  of  continuous  wave 
makers  are: 

1 —  The  Poulsen  Arc  generator. 

2 —  The  Vacuum  Tube  generator  (sometimes  called  the 

bulb  transmitter). 

The  other  types  are: 

1 —  Alexanderson  Radio  Frequency  Alternator. 

2 —  Goldschmidt’s  Radio  Frequency  Alternator. 

3 —  The  Multiple  Frequency  Transformer  system. 

4 —  The  Over-lapping  Wave  Train  system  (Marconi 

System.) 
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Figure  181 


OBJECT  OP  THE  DIAGRAM 

To  show  graphically  the  fundamental  principles  involved  in 
the  transmission  and  reception  of  wireless  telegraph  .signals 
by  means  of  apparatus  for  the  production  of  damped  oscilla- 
tions. 


DESCRIPTION  OP  THE  GRAPHS 

Graph  0-1  shows  the  audio  frequency  charging  current 
applied  to  the  high  voltage  condenser  in  the  closed  oscillation 
circuit  of  the  transmitter;  graph  0-2  the  resulting  radio  fre- 
quency currents  induced  into  the  antenna  circuit  of  the  trans- 
mitter which  also  may  be  taken  to  indicate  the  currents 
impressed  across  the  oscillation  detector  (crystal  rectifier)  at 
the  receiver;  graph  0-3  the  rectified  currents  in  the  receiving 
circuits,  and  graph  0-4  the  approximate  telephone  current. 


OBJECT  OP  THE  DIAGRAM 

To  show  the  problems  involved  in  the  reception  of  continu- 
ous oscillations  such  as  may  be  generated,  for  example,  by  a 
radio  frequency  alternator,  and  to  offer  a comparison  of  the 
continuous  wave  system  with  the  discontinuous  wave  system. 

PRINCIPLE 

Because  the  wave  motion  radiated  by  a continuous  or  un- 
damped wave  transmitter  is  not  broken  into  groups,  as  in  the 
discontinuous  or  damped  wave  wireless  system,  it  becomes 
necessary  to  interrupt  the  incoming  currents  at  the  receiving 
station  at  audio  frequencies  in  order  to  secure  the  maximum 
of  response  from  a telephone  diaphragm  with  a minimum  of 
current. 

DESCRIPTION  OP  THE  DRAWING 

Graph  0-1  shows  a train  of  incoming  continuous  oscilla- 
tions such  as  flow  through  the  receiving  circuits  of  an  un- 
damped wave  receiver.  Graph  0-2  indicates  the  resulting 
groups  of  radio  frequency  currents  when  the  incoming  cur- 
rents are  interrupted  mechanically,  such  as  by  use  of  the  well- 
known  tikker.  Graph  0-3  shows  the  rectified  groups  of  radio 
frequency  currents  resulting  if  a rectifier  is  employed  in  con- 
nection with  the  tikker,  and  graph  0-4  the  resulting  telephone 
current. 


OPERATION 

The  frequency  of  the  condenser  charging  current  at  the 
transmitter  is  assumed  to  be  500  cycles  per  second,  and  since 

in  a synchronous  gap  transmitter  the  condenser  is  charged 
and  discharged  once  for  each  alternation  of  the  charging 
current,  the  spark  frequency  will  be  1000  per  second. 

Each  discharge  at  the  spark  gap  will  induce  in  the  antenna 
circuit  a group  of  radio  frequency  currents,  such  as  shown 
in  graph  0-2!  It  should  be  noted  that  the  time  period  of  one 
alternation  6f  the  charging  current  is  1/1000  of  a second, 
whereas  the  time  period  of  a complete  cycle  of  the  resulting 
radio  frequency  currents  may  vary  in  commercial  practice 
from  1/25000  to  1/1000000  of  a second,  depending  inversely 
upon  the  square  root  of  the  product  of  the  inductance  and 
the  capacity  of  the  circuit. 

Currents  of  the  same  frequency  will  be  impressed  across 
the  oscillation  detector  at  the  receiver,  where  they  are  recti- 
fied, giving  (assuming  perfect  rectification)  the  uni-directional 
pulses  shown  in  the  graph  0-3.  These  pulses  occur  at  rates 
above  audibility  (for  it  must  be  remembered  that  the  tele- 
phone will  not  give  audible  response  to  radio  frequency  cur- 
rents), but  since  they  have  the  same  general  direction  the 
telephone  diaphragm  responds  to  an  average  effect  as  shown 
in  the  graph  0-4. 

SPECIAL  REMARKS 

(1)  It  is  evident  from  the  foregoing  that  a 500  cycle  syn- 
chronous transmitter  will  give  1000  spark  discharges,  per  sec- 
ond and  each  spark  discharge  will  induce  in  the  transmitting 

( Continued  at  bottom  of  second  column) 


SPECIAL  REMARKS 

(1)  The  graphs  indicate  only  the  results  secured  by  the 
combined  use  of  the  tikker  and  crystal  rectifier,  but  somewhat 
similar  effects  are  obtained  from  the  beat  receiver  (heterodyne 
or  beat  system,  as  it  is  sometimes  called),  to  be  described 
further  on. 

(2)  It  is  to  be  noted  that  the  telephone  current  is  approxi- 
mately the  same  in  the  graphs  in  Figures  181  and  182. 


( Continued  from  first  column) 

aerial  a group  of  radio  frequency  currents.  Each  group  will 
radiate  a train  of  waves.  A 500  cycle  transmitter  will,  there- 
fore, radiate  into  space  1000  of  wave  trains. 

(2)  Following  the  actions  to  the  receiver,  it  is  seen  that 
each  spark  discharge  at  the  transmitter  eventually  sends  a 
pulse  of  direct  current  through  the  receiver.  Therefore.  1000 
sparks  at  the  transmitter  will  deflect  the  diaphragm  of  the 
receiver  telephone  1000  times  and  the  pitch  of  the  note  emit- 
ted by  the  telephone  diaphragm  will  be  substantially  the  same 
as  that  of  the  spark  discharge  at  the  transmitter. 

(3)  This  accounts  for  the  use  of  500  cycle  currents  in  spark 
radio  telegraphy,  for  they  impulse  the  telephone  diaphragm 
at  such  rates  as  to  cause  it  to  emit  musical  sounds. 

Two  advantages  are  derived  in  the  use  of  high  spark  fre- 
quencies: 

(a)  The  telephone  gives  maximum  response  when 
it  is  impulsed  at  rates  near  to  1000  per  second. 

(b)  It  is  less  difficult  for  the  operator  to  distinguish 
between  wireless  telegraph  signals  and  the  interfering 
discharges  of  atmospheric  electricity. 
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Figure  183 


OBJECT  OF  THE  DIAGRAM 

To  show  the  fundamental  circuits  of  the  Poulsen  arc  gen- 
erator. 

PRINCIPLE 


(3)  The  condenser  therefore  continues  the  charge  until 
the  arc  voltage  becomes  stationary. 

(4)  The  condenser  then  discharges  through  the  arc,  in- 
creasing the  arc  current. 

(5)  In  accordance  with  (b)  above,  the  arc  voltage  there- 
fore decreasewand  it  thereby  assists  the  discharge  of  the  con- 
denser. 

(6)  The  discharge  current  from  the  condenser  through  the 
circuit  L,  C,  AB,  operates,  as  in  any  oscillation  circuit,  to 
recharge  the  condenser  in  the  opposite  way. 

(7)  When  the  condenser  now  discharges,  its  current  flows 
against  the  current  of  the  arc,  and  if  the  condenser  current  is 
equal  to  the  arc  current  the  arc  goes  out. 

(8)  The  condenser  cannot  therefore  complete  its  dis- 
charge, but  the  supply  current  is  now  diverted  from  the  arc 
and  hence  it  acts  to  oppose  the  residual  charge  in  the  con- 
denser reducing  it  to  zero. 

(9)  The  supply  current  then  acts  to  recharge  the  con- 
denser in  the  way  mentioned  at  the  beginning,  that  is,  it 
charges  the  condenser  to  the  voltage  necessary  to  re-ignite  the 
arc  discharge,  whereupon  the  cycle  of  operations  is  repeated. 


Because  of  the  “falling  characteristic”  of  the  D.C.  arc,  in 
other  words,  its  instability,  an  inductance-capacity  circuit  may 
be  shunted  across  the  arc  for  the  production  of  continuous 
oscillations. 


DESCRIPTION  OF  THE  DRAWING 

The  arc  gap  is  represented  by  the  copper  and  carbon  elec- 
trodes A and  B.  The  gap  is  energized  by  the  D.C.  generator 
at  voltages  from  500  to  1500  volts.  R is  a ballast  or  regulat- 
ing resistance.  C-l  and  C-2  are  iron-core  choke  coils  to  pre- 
vent the  radio  frequency  currents  flowing  in  the  circuit 
L,  C,  AB,  from  discharging  back  into  the  generator.  C is  the 
condenser  and  L the  primary  inductance  of  the  oscillation 
transformer.  L-l  is  the  secondary  inductance  connected  in 
series  with  the  antenna  as  usual. 


OPERATION 

The  functioning  of  the  arc  generator  for  the  production  of 
continuous  oscillations  can  be  explained  in  the  following  wsly, 
but  it  must  be  understood  that  the  mode  of  operation  under 
some  adjustments  are  very  complex  and  require  classification, 
in  other  words  the  arc  is  capable  of  generating  several  types 
of  oscillations,  certain  of  which  are  desirable  and  others  dis- 
tinctly undesirable. 

It  is  to  be  understood  that  the  gaseous  section  of  the  arc 
does  not  possess  constant  resistance,  and  it,  therefore,  does 
not  obey  Ohm’s  law,  that  is: 

(a)  If  the  potential  difference  across  the  arc  is 
high,  its  resistance  is  large  and  the  flow  of  current  is 
relatively  small. 

(b)  If  the  potential  difference  across  the  arc  is  low, 
its  resistance  is  low  and  accordingly  the  flow  of  current 
is  relatively  large. 

In  the  region  of  current  flow  corresponding  to  the  condi- 
tions in  (b)  the  arc  is  unstable  and  unless  a balancing  resist- 
ance be  inserted  in  the  supply  leads  from  the  D.C.  generator, 
the  arc  will  become  a short  circuit. 

It  is  clear  from  (a)  that  a small  increase  in  potential  dif- 
ference across  the  arc  results  in  a small  decrease  in  the  arc 
current.  Since  this  phenomenon  is  the  reverse  to  that  encoun- 
tered in  ordinary  circuits  whose  resistance  is  constant,  the 
arc  is  often  spoken  of  as  a negative  resistance. 

In  the  case  of  the  Poulsen  arc  generator,  the  operation  of 
the  closed  circuit  in  practice  is  assumed  to  be  as  follows,  but 
it  should  be  added  that  it  is  doubtful  whether  this  sequence  of 
events  remains  strictly  constant  throughout  an  operating 
period. 

(1)  Assuming  the  arc  to  be  in  operation  and  the  condenser 
connected  in  shunt:  The  condenser  accumulates  a charge, 
thereby  robbing  the  arc  of  some  of  its  current. 

(2)  The  decrease  of  current  through  the  arc  in  accordance 
with  (a)  above  corresponds  to  increased  potential  difference 
across  the  arc.. 


(10)  The  frequency  of  the  resulting  oscillations  will  only 
approximate  that  to  be  expected  from  the  values  of  L and  C. 
This  is  due  to  the  fact  that  the  time  between  the  reduction 
of  the  arc  current  to  zero  and  the  commencement  of  the  next 
discharge  depends  upon  the  rapidity  with  which  the  supply 
current  can  recharge  the  condenser.  The  arc  is  therefore  apt 
to  oscillate  at  a fundamental  and  several  harmonic  frequen- 
cies. 


SPECIAL  REMARKS 

(1)  As  mentioned  previously,  several  types  of  oscillations 
may  be  generated  by  the  arc  system.  It  is  usual  to  classify 
them  as  types  I,  II,  III.  Type  I represents  the  case  where 
the  oscillation  current  is  always  less  than  the  arc  current; 
type  II,  where  the  condenser  current  is  the  same  as  the  arc 
current;  type  III,  where  the  condenser  current  is  greater 
than  the  arc  current. 

Type  I oscillations  are  generally  of  little  importance  as 
the  efficiency  of  conversion  is  low.  Type  II  oscillations  are 
assumed  to  be  those  encountered  in  the  practical  operation 
of  the  Poulsen  arc.  The  resulting  oscillating  current  is  partly 
a sine  wave  alternating  current  and  partly  a D.C.  current 
Type  III  oscillations  (due  to  the  lag  in  the  cooling  of  the  arc 
gap)  causes  an  actual  reversal  of  current  across  the  arc,  and 
the  condenser  is  therefore  not  recharged  by  the  supply 
dynamo  until  the  oscillating  current  has  gone  through  a few 
swings;  in  other  words,  in  a circuit  where  type  III  oscilla- 
tions exist,  there  results  groups  of  damped  oscillations  much 
similar  to  those  obtained  in  spark  radio  telegraphy. 

(2)  It  is  found  that  the  best  results  are  obtained  when 
the  direct  current  voltage  is  from  500  to  1500  volts  and  the 
positive  arc  electrode  is  rapidly  cooled.  Water  is  generally 
circulated  through  the  positive  electrode,  which  is  hollow  and 
of  copper.  The  rapid  cooling  of  the  arc  assists  in  producing 
energetic  oscillations  because  it  allows  the  arc  to  die  out 
rapidly  and  shortens  the  time  of  the  condenser  charging 
period. 

(3)  Increased  efficiency  is  secured,  that  is,  more  energetic 
oscillations  are  obtained  by  surrounding  the  arc  with  hydro- 
gen gas.  The  gas  assists  in  cooling  the  ionized  vapor  be- 
tween the  arc  electrodes.  Illuminating  gas,  alcohol,  ether  or 
steam  can  be  used  in  place  of  hydrogen. 

(4)  The  oscillations  are  made  still  more  vigorous  by  the 
application  of  a magnetic  field  at  right-angles  to  the  arc.  The 
action  of  this  field  is  to  deflect  the  arc  to  one  side,  thereby 
increasing  its  length  and  consequently  the  potential  differ-  , 
ence.  The  magnetic  field  also  assists  in  blowing  out  the  con- 
ducting ions  formed  in  the  gas,  thereby  increasing  the  poten- 
tial difference  between  the  electrodes.  This  has  the  effect  of 
giving  the  condenser  an  increased  charge. 

(5)  Satisfactory  operation  is  secured  only  by  establishing 
the  correct  relation  between  the  strength  of  the  magnetic 
field,  the  arc  current  and  the  length  of  the  arc.  These  adjust- 
ments are  obtained  by  experiment. 
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OBJECT  OF  THE  DIAGRAM 
To  show  the  fundamental  circuits  of  a modern  arc  trans- 
mitter. 

DESCRIPTION  OF  THE  DRAWING 
A 500  cycle  D.C.  dynamo  supplies  current  to  an  arc  gap 
consisting  of  a positive  electrode  of  copper  and  a negative 
electrode  of  carbon  enclosed  in  a containing  vessel  to  which 
is  supplied  hydrogen  or  illuminating  gas.  In  series  with  the 
supply  mains  are  placed  powerful  electromagnets  which  are 
mounted  at  right-angles  to  the  arc  gap.  The  supply  mains 
also  include  the  iron  coke  choke  coils  C-l  and  C-2,  and  a bal- 
last resistance  R,  which  prevents  the  arc  from  effecting  a 
short,  circuit.  The  coils  C-l  and  C-2  help  to  maintain  the 
supply  current  at  a constant  E.M.F.  (there  is  some  argument 
on  this  point,  for  it  is  believed  that  these  coils  act  in  some 
circuits  to  cause  a potential  difference  across  the  condenser 
that  greatly  exceeds  the  voltage  of  the  supply  generator). 

The  important  feature  of  figure  184  is  that  the  arc  gap  is 
connected  directly  in  series  with  the  aerial  circuit. 

The  length  of  the  radiated  wave  is  varied  by  the  aerial 
inductance  L-l. 

Signaling  is  accomplished  by  means  of  the  key  K,  which 
shunts  a portion  of  the  aerial  tuning  inductance;  thus  when 
the  key  is  up  the  antenna  radiates  a short  wave,  and  when 
the  key  is  down  it  radiates  a longer  wave.  If  the  receiver  is 
tuned  to  the  wave  length  emitted  when  the  key  is  down,  the 
signals  that  are  radiated  when  the  key  is  up  will  not  be 
received;  in  other  words,  signaling  is  effected  by  chang- 
ing the  wave  length  of  the  radiated  wave. 

The  function  of  the  condenser  (in  dotted  lines)  shunted 


around  the  arc  is  to  act  as  a bypass  for  the  radio  frequency 
currents  of  the  aerial  circuit,  thereby  avoiding  the  necessity 
of  passing  the  entire  antenna  current  through  the  arc. 

SPECIAL  REMARKS 

(1)  It  is  through  the  features  shown  in  figure  184  that 
the  arc  transmitter  has  been  brought  to  the  degree  of  per-  . 
fection  required  for  commercial  application. 

These  features  are: 

(a)  Placing  the  arc  in  an  atmosphere  of  hydrogen. 

(b)  Using  a carbon  electrode  for  the  negative  side  and  a 
water  cooled  copper  electrode  for  the  positive  side. 

(c)  The  employment  of  a transverse  magnetic  field. 

(d)  Slowly  rotating  the  carbon  electrode  by  a small  motoi 
(not  shown  in  the  drawing). 


"I 

~~ 

“ 

“ 

~~ 

X! 

n 

: 

z 

300 

“1 

*“1 

Z 

t 

, - i 

Z 

rr 

r~' 

1 1 

Z 

_ 

Z 

_ 

n 

’ 

L. 

irt 

I 

• 

o 

”1 

L 

1 

> 

1 

*”1 

1 

Y 

\ 

c 

n 



Z 

) 

Z 

s 

— 



- 

28 

- 

L* 

m 

■ 

m 

_ 

_ 

_ 





— 

— 

_ 

_ 

— 

— 

— 

- 

— 

— 

— 

[— 

— 

— 

— 

— 

— 

— 

— 

~ 

— 

3 

5TS 

— 

— 

— 

— 

- 

- 

* 

“1 

! 

0 1 l J 4 

6- 

AMPERES 

6 

10 

Figure  185— Showing  the  to-called  static  characteristic  of  the  arc,  that  is, 
the  relation  between  potential  difference  and  arc  current  when  D.C.  current 
is  applied  to  the  arc  gap.  The  important  point  to  be  observed  is  that* 
large  afc  currents  correspond  to  a small  potential  difference  whereas  small 
currents  correspond  to  a high  potential  difference.  This  phenomenon  is 
accounted  for  by  the  fact  that  if  an  increase  of  arc  current  is  produced 
by  increasing  the  E.M.F.  from  the  source  of  supply,  greater  heat  is 
produced  at  the  negative  electrode  and  therefore  greater  ionization.  The 
increased  number  of  electrons  thus  made  available  for  conduction,  results 
in  increased  conductivity  or  lower  resistance.  The  supply  R.M.F.  is 
therefore  enabled  to  cause  an  increased  flow  of  current  which  continues 
and  the  voltage  required  to  maintain  the  arc  decreases  towards  a 
definite  minimum. 


Figure  186— Complete  circuits  of  a modern  arc  transmitter  of  the  Poulsen  type  from  the  D.C.  generator  to  the  aerial.  D.C. 
current  at  500  to  1500  volts  is  fed  to  the  arc  gap  by  a generator  with  variable  field  resistance.  The  starting  resistances  permit 
regulation  of  the  arc  current  for  maximum  efficiency  and  prevent  short  circuit  of  the  generator  during  the  preliminary 
adjustments.  The  iron  core  choke  coils  serve  to  protect  the  generator  from  the  radio  frequency  current  flowing  in  the  antenna 
circuit.  Protective  lamps  are  connected  across  the  generator  and  earthed  as  shown,  four  lamps  in  series  on  the  positive  side 
and  two  lamps  in  series  on  the  negative  side.  Powerful  blow  out  magnets  are  placed  at  right-angles  to  the  arc  gap.  The 
arc  discharge  takes  place  in  an  atmosphere  of  hydrogen  or  illuminating  gas.  The  wave  length  of  the  transmitter  is  varied 
by  cutting  in  and  out  turns  at  the  aerial  tuning  inductance.  Maximum  aerial  current  is  observed  by  the  aerial  ammeter. 
Signaling  is  effected  by  magnetic  relay  keys  which  short  circuit  a portion  of  the  aerial  tuning  inductance  thereby  changing 

the  length  of  the  radiated  wave. 
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Signal  Officers’  Training  Course* 

A Wartime  Instruction  Series  for  Citizen 
Soldiers  Preparing  for  U.  S.  Army  Service 


By  Major  J.  Andrew  White 

Chief  Signal  Officer,  American  Guard 

(Copyright,  1918,  Wireless  Press,  Inc.) 

Eighteenth  Article — Coast  Defense  Information  in  War 


T N general  it  appears  evident  that  the  service  of 
security  and  information  in  coast  defense,  as  in  the 
field,  implies,  first,  the  collection  of  military  informa- 
tion or  intelligence ; second,  its  transmission ; and, 
third,  its  correlation  and  use.  In  regard  to  the  first 
of  these  elements  it  may  be  said  that  the  collection  of 
information  is  primarily  the  duty  of  the  coast  patrol, 
but  in  war  becomes  the  duty  of  the  mobile  army,  the 
fixed  defenses,  and  of  every  man  of  the  government 
service,  both  civil  and  military,  and,  indeed,  of  all 
people  of  the  country.  But  although  important  infor- 
mation may  thus  come  from  many  sources  and,  no 
matter  what  the  source,  should  be  transmitted  to 
proper  authority,  yet  incidental  information,  like  inci- 
dental soldiering,  is  merely  auxiliary  to  the  organized 
service  of  information.  The  continued  value  of  this 
service  depends  upon  a properly  organized  corps  of 
men  who  will  transmit  the  reports  of  trained  observers 
from  the  aircraft,  signal,  and  observation  stations,  from 
lighthouses  and  other  government  establishments, 
from  the  floating  auxiliaries  and  ships  as  well  as  from 
chance  sources  of  information,  and  from  the  thousand 
watchers  of  the  coast,  upon  all  of  whom  reliance  must 
be  placed  in  war  to  collect  that  information  upon 
which  will  depend  the  attitude  of  the  defense. 

But  both  judgment  and  experience  in  regard  to  the 
weight  to  be  given  this  information  will  be  needed  by 
officers  and  men  in  charge  of  this  service,  and  of  its 
transmission,  if  a constant  condition  of  un- 
rest and  excitement  is  to  be  avoided  at 
inshore  terminals.  Who  can  doubt,  for 
example,  that  information  received  at  the 
centers  of  control  will  determine  the  atti- 
tude of  the  army  of  the  defense  in  threat- 
ened areas,  and  perhaps  its  ability  to  pre- 
vent surprise  or  repel  attack ; that  the  news 
or  no  news,  often  equally  important,  from 
the  coast  will  govern  the  preparedness  and 
vigilance  of  the  mobile  troops  and  sup- 
ports and  keep  the  artillerymen  at  the 
guns  or  give  them  release ; that,  in  short, 
a well-organized  service  provided  with 
trained  men  skilled  in  the  use  and  main- 
tenance of  lines  of  information  will  re- 
lieve the  defense  of  the  greater  part  ef  its 
strain  in  the  absence  of  the  enemy,  multi- 
ply many  times  its  efficiency  in  his  pres- 
ence, and  permit  the  smaller  force  to  do 
the  work  of  the  larger.  While,  on  the 
other  hand,  an  insufficient  service  of 


information,  handicapped  by  slow,  inaccurate,  or  faulty  * 
transmission,  will  plague  and  worry  the  defense  with 
useless  anxieties  and  alarms,  if  it  does  not  even  lead 
on  to  disaster. 

The  transmission  of  information,  which  is  the  sec- 
ond element  of  the  service  of  security,  is  a duty  of 
vital  importance,  which  should  be  intrusted  only  to 
trained  men  under  military  control,  supplied  with  the 
best  known  appliances  for  this  service,  and  should 
never  be  left  to  the  chance  efforts  of  any  irresponsible 
person  who  can  use  a telegraph  key  or  a radio  instru- 
ment. In  other  words,  that  the  section  of  the  coast 
guard  to  which  the  duty  of  transmission  of  informa- 
tion is  intrusted  should  be  composed  of  men  trained 
in  naval  and  military  signaling  and  familiar  with  the 
methods  of  the  Signal  Corps  of  the  army. 

With  the  use  that  will  be  made  of  the  information 
when  received,  which  is  the  third  element  of  the  serv- 
ice of  security,  the  patrol  has  no  concern,  since  this 
will  depend  upon  commanding  generals,  • and  the  re- 
ception and  correlation  of  reports  upon  staff  officers 
at  headquarters,  presumably  signal  officers,  whose 
duty  it  should  be  to  formulate  and  weigh  the  informa- 
tion transmitted. 

It  appears  that  the  coast  patrol  will  becotpe  in  the 
future  one  of  the  strongest  arms  of  that  service  of 
security  and  information  upon  which  so  much  de- 
pendence is  necessarily  placed  in  modern  war.  It 
follows,  and  it  cannot  be  doubted,  that  this 
patrol  or  guard  when  organized  should  be 
thoroughly  efficient  in  numbers,  personnel, 
organization,  and  equipment,  and  that  its 
men,  who  are  frequently  placed  at  lonely 
stations  and  required  to  act  upon  their  own 
initiative,  should  be  not  only  steady,  well- 
disciplined  soldiers,  but  in  addition  must 
be  carefully  selected,  intelligent,  and  keen 
men,  skilled  as  observers  and  trained  in 
the  use  of  the  telegraph  and1  of  mechanical 
appliances.  Besides  all  this  they  should 
possess  that  judgment  which  seldom  blun- 
ders in  its  work.  Fortunately  for  the  coun- 
try, men  of  this  character  are  many  in  civil 
life  and  will  be  found  in  abundance  when 
called,  but  these  men  must  be  trained  as 
soldiers. 

The  work  of  installing  the  fire  control 
was  formerly  performed  by  the  Signal 
Corps  of  the  army,  and  many  of  the  types 
of  instruments  used  have  been  designed 


•This  article  is  abstracted  from  General  Scriven’s  tactical  observations,  contained  in  the  complete  volume. 
Major  White. 
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or  adapted  by  the  corps.  But  in  addition  to  the  fire- 
control  systems  there  must  exist  both  within  and  with- 
out artillery  districts  the  fifth  factor  of  the  coast  de- 
fense, that  is  lines  of  information,  whether  electrical 
or  visual,  by  means  of  which  artillery  headquarters 
are  kept  in  touch  with  the  interior  of  the  country  and 
with  centers  of  control;  the  factors  and  elements  of 
the  defense  are  brought  into  co-ordination ; fixed  posi- 
tions connected;  and  the  district  bound  into  a whole 
under  control  of  its  commander,  as  an  army  in  the 
field  is  linked  together  and  maneuvered  by  its  general. 

These  units  are,  as  a rule,  separated  from  each  other 
by  considerable  distances.  Each  headquarters,  how- 
ever, is  kept  in  touch  with  the  others  electrically, 
mainly  through  the  commercial  systems  of  the  coun- 
try; but  the  commercial  systems  are,  of  necessity,  fre- 


Press  Ulus.  Svce. 

For  coast  defense,  means  must  be  at  hand  for  providing  temporary  lines 
of  communication 


quently  supplemented  by  military  lines,  which  extend 
them  to  artillery  headquarters. 

In  general,  artillery  lines  of  fire  control  and  of  in- 
formation (except  the  field  lines  necessary  in  maneu- 
vers) are,  in  peace,  permanent  in  type ; but  in  war  to 
permanent  lines  are  added  a network  of  temporary 
systems  ^s  flexible  and  extensive  as  need  be,  and  in 
character  resembling  those  of  an  army  in  campaign. 
These  may  be  more  limited  in  extent,  perhaps,  but 
based  on. more  stable  conditions  they  are  consequently 
easier  to  install  and  maintain  against  interruption  by 
an  enemy,  except  in  the  case  of  the  radio.  If  inter- 
rupted, repairs  are  easier  made,  since  the  material 
should  always  be  at  hand  at  the  fixed  positions.  But 
as  with  lines  of  information  in  the  field,  those  of  the 
coast  defense,  both  permanent  and  temporary,  must  be 
certain  and  speedy.  They  will  be  more  complicated 
and  varied  than  is  possible  with  the  former,  since  they 
imply,  in  addition  to  land  lines,  systems  of  informa- 
tion extending  both  under  and  over  the  sea,  and  in- 
clude in  their  scope  every  known  method  of  transmit- 
ting intelligence  from  the  wink  of  the  ardois,  the  flash 
of  the  searchlight,  the  tick  of  the  telegraph  key,  or  call 
of  the  buzzer  to  the  message  of  the  long-distance  radio 
and  of  the  airplane  or  dirigible. 

With  the  permanently  laid  lines  of  the  coast  defense 
transmission  should,  of  course,  be  as  efficient  and 
satisfactory  as  in  civil  life  if  the  systems  are  properly 
installed  and  skillfully  operated  in  practice;  but  in 
order  to  secure  these  results  it  is  evident  that  the  pon- 
derous permanent  systems  of  the  fixed  defenses,  both 
fire  control  and  information,  cannot  be  thrown  out  in 


an  hour  like  the  wires  of  a marching  army,  but  must 
be  carefully  planned  and  constructed  in  advance  as 
the  defenses  themselves  are  planned,  must  progress 
to  completion  with  them,  and  when  in  place  must  be 
proof  against  reasonable  probability  of  interruption. 

Temporary  lines  will,  of  course,  be  installed  only 
when  demanded  by  the  exercises  and  maneuvers  or  by 
the  exigencies  of  war.  ‘ Nevertheless,  the  means  of 
providing  them  should  be  at  hand  within  each  artil- 
lery district,  so  that  when  needed  field  telegraph  and 
buzzer  lines  may  be  laid  easily,  quickly,  and  without 
confusion  from  district  headquarters  to  the  supports, 
mobile  troops,  to  headquarters  and  observation  sta- 
tions of  the  coast  patrol.  The  telegraph  and  telephone, 
radio  sets  and  visual  appliances  should  be  in  readiness 
for  use  in  the  exchange  of  signals  between  the  fixed 
positions  and  coast-defense  ships,  patrols,  picket  boats, 
and  scout  ships,  as  well  as  torpedo  planters  and  the 
cable  ship  when  necessary,  and  with  the  navy.  The 
field  telephone  should  be  ready  to  tell  its  story  from 
observation  stations  and  the  airplane  and  dirigible 
should  be  at  hand  to  send  by  radio  or  visual  signals 
their  messages  from  land  or  sea.  Thus  the  temporary 
lines  of  artillery  districts  will  include  many  aerial  sys- 
tems, and  even  the  permanent  communications  will 
not  be  electrical  alone.  Both  will  depend  largely  upon 
the  auxiliary,  but  still  very  important,  class  of  visual 
and  oral  signals,  which  before  the  introduction  of  the 
radio  telegraph  were  the  only  means  known  of  ex- 
changing ideas  without  material  connection.  Visual 
signaling  is  probably  more  important  in  coast  defense 


A duplex  set  for  long  distance  communication  such  as  is  required  in 
war  to  supplement  existing  commercial  systems 


than  with  the  army  in  the  field  and  is  vital  when  com-, 
inunication  is  needed  between  ships  and  shore  and 
the  radio  is  silent.  Whether  all  the  signal  apparatus 
outlined  will  be  used  by  the  defense  is  another  mat- 
ter; still  the  possibility  exists,  and  the  fact  remains 
that  opportunity  should  be  given  those  who  have  con- 
trol to  employ  every  method  of  transmitting  infor- 
mation that  may  prove  reasonably  valuable.  To  do 
this  it  is  necessary  that  signal  appliances  of  all  useful 
kinds  be  stored  in  depots  within  artillery  areas,  in 
addition  to  the  material  required  for  the  emergency 
repair  of  permanent  systems. 

In  war  the  headquarters  of  each  artillery  position, 
even  more  than  coast  patrol  stations,  becomes  a 
nucleus  of  intelligence  regarding  events  at  sea,  and 
therefore  the  service  of  information  in  and  from  these 
districts  should  be  as  perfect  as  it  can  be  made. 
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Signal  Corps  News 


Men  seeking  commissions  in  the  Signal  Corps  of  the 
army  will  receive  their  training  at 
Officers'  Yale  University,  it  is  announced.  This 

Training  ' centralizes  training  in  this  branch  and 
Centralized  makes  possible  full  use  of  the  univer- 

at  Yale  sity’s  faculty,  which  will  be  further 

augmented.  The  instruction  personnel 
will  be  civilian  and  not  military,  although  students  en- 
rolled will  be  in  uniform,  and  officers,  some  of  them 
coming  from  the  front,  will  keep  in  close  touch  with 
the  university. 

Men  detailed  from  the  Government  Radio  School 
for  Signal  Corps  officers  are  already  arriving  at  Yale. 
About  100  have  been  transferred  from  College  Park, 
Md.,  and  others  are  coming  from  all  parts  of  the  coun- 
try. These  men  are  graduates  of  electrical  engineer- 


ter  signal  electrician  and  master  electrician,  there  is 
no  rank  in  the  army  corresponding  to  the  ranks  of 
boatswain,  carpenter  and  gunner  in  the  navy. 

The  proposed  bill  will  allow  the  Secretary  of  War, 
upon  recommendation  of  commanding  officers,  to  issue 
warrants  conferring  the  rank  of  ensign  upon  sergeants 
and  corporals  who  have  had  more  than  six  months’ 
service,  who  will  receive  pay  at  the  rate  of  $110  a 
month ; not  only  in  the  line,  but  in  specialized 
branches;  of  the  service,  such  as  the  signal,  electrical, 
engineer,  artillery  and  coast  artillery  corps. 

The  details  of  the  proposed  act  will  closely  follow 
the  lines  of  the  law  for  warrant  officers  in  the  navy. 

The  fact  that  at  present  men  of  highly  specialized 
ability  are  daily  being  inducted  into  the  army  and  im- 
mediately given*  duty  for  which  in  civilian  life  they 


British  Off.  Photo 

Apparatus  captured  by  the  British  from  the  Hun  who  used  it  to  generate  electricity  for  their  wireless  stations 


ing  courses  or  are  especially  qualified  for  the  work. 
Eventually  there  will  be  300  men  under  training  in 
this  course,  which  will  cover  three  months. 

•t  * * 

According  to  the  American  Army  Gazette,  a bill  is 
being  prepared  to  recreate  the  rank  of. 
Rank  of  ensign  in  the  army  for  men  who  will 

Ensign  in  be  non-commissioned  officers  appoint- 
Army  Urged  ed  by  the  Secretary  of  War  and  will 
rank  below  a second  lieutenant,  but 
above  a first  sergeant  and  a sergeant-major. 

The  need  for  a rank  of  this  kind  cannot  be  gain- 
said. The  pay  of  the  non-commissioned  officers  of  the 
army  at  the  present  time,  while  commensurate  per- 
haps in  some  cases  with  their  duties,  does  not  begin  to 
compare  with  the  pay  of  the  petty  officers  of  the  navy 
who  are  doing  practically  the  same  character  of  work. 
At  the  present  time,  outside  of  master  engineer,  mas- 


received  hundreds  of  dollars  a month,  and  for  which  in 
the  army  they  receive  but  $30  a month,  does  not  make 
for  a high  morale  in  the  enlisted  personnel. 

Instances  without  number  might  be  cited  of  men  in 
the  army  who  are  to-day  working  side, by  side  with 
civilians  doing  the  same  character  of  work,  and  for 
which  they  are  receiving  one-fifth  to  one-tenth  as 
much  pay,  because  the  civilian  is  perhaps  incapaci- 
tated for  service  either  by  physical  disability  or  by  age 
limit. 

The  principal  reason,  however,  for  the  need  of  a 
measure  such  as  is  proposed  is  to  take  care  of  the  line 
soldier.  Many  men  in  the  army  who  have  risen  step 
by  step  to  the  grades  of  corporal  and  sergeant,  and 
have  shown  their  peculiar  adaptability  for  army  life, 
are  still  hardly  qualified  for  a commission.  It  is  ridicu- 
lous to  pay  some  of  these  men  the  paltry  sum  of  from 
$44  to  $60  a month  in  these  days  of  high  wages. 
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Scenes  at  the  Army 

Balloon  School 


Prom  observation  balloons  like  the  one  illustrated  above  the  skilled  armv  observers  spot  the 
hits  o t artillery  shells  and  make  general  tactical  reconnaissance  notes  for  the  commanding 
general.  These  captive  craft  are  ordinarily  placed  several  miles  back  of  the  scene  of  combat 
‘ . and  are  protected  by  a patrol  of  combat  airplanes.  Reoorts  are  made  by  wire  telegraph  and 

telephone  and  by  radio 


To,  the  left.  Major  Gen- 
eral W.  L.  Kenly.  Chief 
of  the  Bureau  of  Mili- 
tary Aeronautics  in  con- 
ference with  Major 
Burwell 


When  the  observation  balloon  is  to  be  lowered  the  engine  installed 
on  the  bed  of  this  truck  operates  a winch  around  which  the  steel 
anchor  cable  is  wound 


Photos 

Int. 

Film 

Svce. 


One  of  the  big  gas  bags  in  mid-air;  rear  The  ground  crew  with  the  steel  bottles  which  fill  the  balloons  with  gas.  This  gas  is 

view,  showing  the  ballonet  and  rudder  hydrogen,  supplied  by  electrolytic  generators,  or  made  from  ferro  silicon  and  caustic  soda 

inflated 
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How  To  Become  An  Aviator 


The  Sixteenth  Article  of  a Series  for  Wireless 
Men  in  the  Service  of  the  United  States 
Government  Giving  the  Elements  of  Airplane 
Design,  Power,  Equipment  and  Military  Tactics 


By  J.  Andrew  White 
and  Henry  Woodhouse 


{Copyright,  1918,  Wireless  Press,  Inc.) 


Preparations  for  Cross-Country  Flight 


QUALIFYING  tests  for  Junior  Military  Aviator 
prescribe  two  cross-country  flights,  one  of  approx- 
imately 60  miles  and  the  other  90  miles.  When  these 
flights  are  undertaken  the  student  aviator  is  expected 
to  know  all  the  fundamental  technique  of  flying,  turn- 
ing and  landing,  and  have  reached  the  stage  where  the 
operation  of  controls  is  no  longer  a task  but  a matter 
of  instruction  routine,  so  to  speak;  in  flying  cross- 
country, therefore,  he  is  enabled  to  give  a large  share 
of  attention  to  fpllowing  the  course  and  selecting 
proper  places  should  an  emergency  landing  be  re- 
quired. Prior  to  the  flight  a few  matters  of  importance 
require  attention: 

EQUIPMENT 

The  usual  flying  clothing  is  worn,  the  only  caution  being 
to  provide  for  sufficient  warmth.  Leather  suit  and  helmet 
are  worn,  supplemented  in  winter  by  sweaters  and  mufflers. 
Hands  and  feet  are  most  sensitive  to  cold  and  should  be 
well  protected;  provision  of  large  boots  with  woolen  socks 
or  stockings  will  repay  the  aviator  in  comfort.  On  a long 
flight  it  is  well  to  take  two  pair  of  goggles,  in  case  one  pair 
should  be  lost  or  broken,  and  a handkerchief  to  clean  them 
is  necessary.  An  identification  card  and  money  should  be 
carried  for  emergencies;  the  telephone  number  of  the  air- 
drome should  also  be  noted  and  a complete  set  of  tools  and 
covers  for  propeller  and  cockpit  should  be  carried. 

STANDARD  EQUIPMENT— AIRPLANE  TOOL  CHEST 
(Cover.) 

1 Saw.  hand,  26".  1 Rule,  folding. 

1 Hammer,  riveting,  8 oz.  1 Hacksaw,  frame. 

1 Combination  square,  bevel  and  1 Dividers,  pair,  6". 
level,  12”. 


(Top.) 


1 Wrench,  Stillson,  14". 

1 Screwdriver,  8". 

1 Screwdriver,  7". 

1 Screwdriver,  5". 

1 Nailpuller. 

1 Knife,  draw  8". 

1 Hammer,  tinsmith’s,  1 pound. 
1 Hammer,  claw. 

1 Tape,  steel,  100  feet. 

1 Brace,  10".  • 


1 Iron,  soldering,  IK  lbs.,  1 iron, 

soldering,  jeweler’s. 

2 Center  punches. 

24  Blades,  Hacksaw,  coarse;  12 
blades,  Hacksaw,  fine;  1 
Chisel,  cold,  1 Chisel, 

cold,  K"- 
1 Calipers,  6". 

1 Wrench,  monkey,  6”. 


(Upper  Drawer.) 


1 Bit,  expansive,  K to  3". 

1 Pliers,  round  nose,  6". 

1 Pliers,  snipe  nose,  4". 

1 Pliers,  adjustable,  8". 

1 Pliers,  side-cutting,  8*'. 

1 Pliers,  adjustable,  6". 

2 Pliers,  auto,  combination  cut- 
^ ting,  6 and  8". 

1 Nipper*cut.  7". 

2 Pliers,  diagonal,  6”. 


1 Pliers, 

8". 


compound, 


side-cutting, 


1 File  holder. 

1 Spoke  shave,  3". 

1 File  cleaner. 

10  Files,  assorted,  with  canvas  roll. 
1 Screwdriver,  4". 

1 Palm,  sewing;  8 needles,  assort- 
ed; 1 ball  flax  and  1 ball  wax. 


(Lower 

1 Stone,  carborundum,  5 ", 

.1  Torch,  gasoline,  flat. 

1 Set  thin  open-end  wrenches  with 
canvas  roll. 

1 Set  drills,  Morse,  straight  shank, 
with  canvas  roll. 

1 Plane,  block, 


Drawer.) 

1 Drill;  hand. 

1 Wrench,  7”. 

3 Reamers,  taper,  bit  stock,  IK. 

1 5-16,  and  1 K". 

1 Hatchet,  half  (small). 

1 Snips,  tinners. 


The  machine  should  be  carefully  inspected,  from 
tires  to  instrument  board,  before  the  start.  Wires,  con- 
trols, engine  and  gasoline  and  oil  reservoirs  are  matters 
to  be  looked  into  by  the  aviator,  who  must  not  accept 
the  word  of  mechanicians  that  everything  is  ready. 
The  instruments  required  are  a compass,  wrist  watch, 
altimeter,  tachometer,  inclinometer  and  a map  board 
or  case.  The  map  case  is  highly  preferable  as  maps 
pinned  to  a‘ board  often  blow  off  or  are  torn  in  long  fast 
flights. 

The  map  is  a most  important  part  of  the  aviator’s  equip- 
ment for  a cross-country  flight.  It  should  be  placed  in  a 
position  of  easy  visibility,  such  as  on  the  instrument  board, 
or,  in  any  event,  as  nearly  as  practicable  straight  ahead  in 
the  line  of  vision.  The  course  should  be  carefully  mapped 
out  and  notations  made,  as  discussed  in  succeeding  pages. 
On  a long  journey  a weather  report  obtained  by  telephone 
from  the  point  of  destination  may  save  trouble  should  fogs 
or  storms  be  prevalent  there. 


PHYSICAL  FITNESS 

The  aviator  should  have  no  hesitation  in  informing  his 
instructor  or  flight  commander  of  any  indisposition;  if  he 
does  not  feel  well  a cross  country  flight  should  not  be  at- 
tempted, as  the  correct  functioning  of  all  his  faculties  will 
be  required.  A long  flight  on  an  empty  stomach  is  bad, 
as  dizziness  often  results.  At  least  a hot  drink  should  be 
secured,  and  a good  meal  if  possible.  Food  in  tablet  form, 
chocolate  or  biscuits  may  be  taken  along,  but  should  be 
placed  in  a position  of  easy  access. 


MAP  READING 

The  aviator  must  know  how  to  read  a map  before 
cross-country  flights  can  be  made.  An  understanding 
of  the  meaning  of  conventional  symbols  and  applica- 
tion of  the  scale  are  the  main  essentials,  extensive 
knowledge  not  being  necessary. 

A typical  military  map  is  shown  in  Figure  100. 

DEFINITIONS  OF  TERMS 

In  mapping,  many  terms  are  used,  a number  of  which 
such  as  basin,  crest,  gorge,  knoll,  plateau,  and  watershed  are 
universally  familiar.  A few  special  terms  are  defined  here, 
however,  for  the  simplification  of  the  subject. 
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Figure  100 — A typical  military  map 


Soil  and  Cultivation. 


o o o 

o o o 
o o ° 


Woods.  Grass  or  meadow.  Cultivated,  Orchard.  Rice  swamps 

ditch  and  dikes- 


bend  Mud  and  Salt  marsh.  Fresh  marsh  Cypress 

and  gravel.  Tidal  Flats.  pond.  swamp. 


Enclosures. 

Wire  Fence 


Communications. 

Public  Road.  T T T T 

- Telegraph. 

Wagon  trail. 


Foot  or  bridle  trail. 


R.R.  single  track. 


Wooden  fence. 


R.R!  double  track, 


Bridge*. 


River  Crossings. 


Figure  101 — Conventional  eigne  {or  mape 
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Figure  102 — Height,  distance  and  direction  symbols 
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Bearing — The  relative  position  or  directions  with  the  north, 
or  true  meridian;  magnetic  bearing,  the  relative  position  or 
direction  with  the  magnetic  north. 

Contour — A line  designating  the  shape,  outline  or  boundary 
at  a fixed  height  of  a section  of  ground;  contours  are  used  to 
indicate  elevations,  each  contour  representing  a rise  or  fall  in 
feet  from  those  surrounding  it.  Illustrated  by  A,  Figure  102. 

Gradient — This  indicates  a slope  expressed  as  a fraction,  a 
gradient  of  1-50  designating  a rise  of  1 foot  in  50. 

Datum — A fixed  level  (generally  sea  level)  from  which  all 
heights  are  measured. 

Hachures—  A shading  method  of  representing  hills,  short 
strokes  being  drawn  directly  down  the  slopes.  Illustrated  by  B, 
Figure  102. 

Meridian — A true  north  and  South  line. 

ORIENTING 

The  first  thing  to  be  determined  is:  Where  is  the  north? 
On  a map  this  is  usually  indicated  by  an  arrow  placed  in 
one  of  the  corners.  Some  maps  do  not  have  an  arrow,  in 
which  case  it  is  a generally  safe  assumption  that  the  top 
of  the  map  is  the  north.  When  two  arrows  appear,  as  in  D, 
Figure  102,  one  points  the  true  north,  the  other  the  mag- 
netic north.  Usually  they  are  so  marked,  but  if  not  lettered, 
the  incomplete  or  less  elaborate  arrow  represents  the  mag- 
netic north.  The  magnetic  north  is  the  north  of  the  com- 
pass; its  deviation  from  the  true  north  has  already  been 
explained.  When  the  map  has  been  turned  to  its  proper 
position,  i.  e.,  the  magnetic  north  arrow  corresponding  with 
the  compass,  it  is  said  to  be  oriented.  This  is  the  first  step 
tor  the  aviator  about  to  lay  out  a cross-country  flight. 

THE  SCALE 

Having  located  his  position  on  the  map,  the  next 
features  for  the  aviator  to  study  are  the  distances  between 
points.  These  are  shown  by  the  scale,  which  appears 
usually  on  the  lower  end  of  the  map;  for  example,  two 
points  are  measured  by  ruler  on  the  map  and  the  distance 
is  1 inch;  the  scale  reads:  1"=1  mi.  (as  in  Figure  102), 
then  the  actual  distance  between  these  points  over  the 
ground  will  be  found  to  be  1 mile.  Some  maps  state: 
(so  many)  miles  to  the  inch;  the  measuring  procedure 
is  the  same,  allowance  being  made  for  2 miles  to  the  inch, 
or  whatever  the  scale  states.  What  is  known  as  a represen- 
tative fraction  is  sometimes  used.  On  the  map,  Figure  100, 
1 1 

this  appears  as . If  the  R.F.  is it  means  that  an 

^21 120  100 

inch  on  the  map  is  equal  to  100  inches  on  the  ground;  the 

fractions  are  usually  large,  such  as , which  would  in- 

63,360 

dictate  an  inch  to  a mile,  since  there  are  63,360  inches  to  a 

1 

mile.  On  foreign  maps is  a familiar  fraction,  and 

100,000 


AVIATION 

may  indicate  either  inches  or  millimetres;  in  all  forms  the 
principle  is  the  same  and  the  scale  is  reckoned  in  the  same 
way,  afterwards  being  calculated  in  inches  by  the  aviator. 
Another  method  of  showing  the  scale  is  illustrated  on  the 
map,  Figure  100,  where  it  is  only  necessary  to  copy  the  scale 
on  a strip  of  paper  and  apply  the  slip  directly  to  the  map, 
reading  off  the  distances  between  any  designated  points. 

CONTOURS 

Contours  on  a map  show  the  elevations,  depressions,  slope 
and  shape  of  the  ground. 

Hachures  (see  B,  Figure  102)  sometimes  used  on  European 
maps,  show  elevations  only  and  are  of  little  value.  The 
method  of  indicating  features  by  contour  lines  is  clearly 
shown  in  the  illustration  A,  Figure  102.  The  irregular, 
curving  lines  which  appear  on  the  map  represent  the  outlines 
of  the  hill  at  equally  spaced  vertical  intervals.  If,  for  ex- 
ample, by  use  of  a surveying  instrument  a line  of  stakes 
was  placed  around  a hill,  each  one  exactly  the  same  height 
above  sea  level,  a line  drawn  on  the  map  through  all  the 
stake  positions  would  be  a contour.  Study  of  the  diagram 
A,  Figure  102,  will  make  it  clear  how  the  steepness  of  hill- 
sides is  determined  from  the  map,  contour  lines  close  to- 
gether indicating  a steep  slope,  and  far  apart,  a gentler 
slope. 

On  some  maps  contours  are  numbered  in  elevation  in  feet 
above  the  datum  place,  generally  sea  level.  Thus,  at  a 
glance,  the  elevations  are  clearly  determined. 

CONVENTIONAL  SIGNS 

Interpretation  of  the  symbols  used  on  maps  means  for  the 
aviator  a quick  reading  of  the  natural  and  artificial  features 
of  the  country.  The  principal  conventional  signs  used  by 
the  U.  S.  Army  are  given  in  Figure  101,  and  should  be  mem- 
orized. Conventional  signs  are  not  drawn  to  scale  on  maps, 
but  ordinarily  indicate  only  the  position  of  the  feature. 

MAP  PREPARATION 

The  squadron  headquarters  prepares  route  and  area  maps 
in  advance,  so  that  proper  maps  are  on  hand  when  flight 
orders  are  issued.  The  work  is  so  regulated  that  blank  or- 
ders to  pilots  and  observers  can  immediately  be  filled  in 
and  all  papers  and  instructions  made  ready  in  a few  min- 
utes. Usually  the  headquarters  personnel  marks  off  the 
course  for  the  pilot,  indicates  the  5 or  10  mile  intervals  and 
the  “legs”  of  the  journey.  A margin  for  entering  the  various 
data  is  always  left  on  one  side  of  the  map. 

USE  OF  COMPASS  AND  ITS  ADJUSTMENT 
The  compass  is  an  instrument  for  indicating  the  mag- 
netic north  by  a magnetized  needle  on  a pivoted  card. 
While  cross-country  flight  is  possible  with  the  aid  of  a 
map  and  identifying  landmarks,  at  times  when  these 
are  obscured  the  compass  is  a necessity  to  the  aviatdr. 


Figure  103 — Compete  card  Figure  lOt — Vertical  compass 


Figure  105 — Adjusting  the  compass 
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Steering  by  compass  accurately,  reference  to  the  map  is 
not  required  in  flight,  providing  preliminary  calcula- 
tions are  accurately  made  as  outlined  further  on. 

THE  COMPASS  CARD 

The  card  is  illustrated  in  Figure  103.  Marking  in  degrees 
is  clockwise,  the  circle  beginning  at  N (north)  as  zero,  and 
comprising  360  degrees.  The  card  is  also  marked  in  the  old 
form  of  the  merchant  marine;  north,  east,  south  and  west 
being  represented  by  90  degrees,  bearings  being  read,  for 
example,  20°  W.  of  N.  An  aviation  compass  of  the  vertical 
type  is  illustrated  in  Figure  104. 

COMPASS  ERROR 

Variation— The  compass  indicates  the  magnetic  north 
from  any  given  place;  i.  e.,  the  compass  magnet  points  to 
the  north  magnetic  pole,  situated  on  a northern  island  of 
Canada.  This  is  not  the  “true”  north,  and  it  is  therefore 
necessary  on  maps  of  the  various  parts  of  the  earth  to  make 
the  correction  known  as  variation.  This  is  the  angle  be- 
tween the  true  and  magnetic  meridian  at  the  point  mapped. 

Deviation — Since  the  compass  needle  is  magnetic  and 
the  airplane  contains  much  metal  of  magnetic  attraction  an 
error  known  as  deviation  is  caused  which  deflects  the  needle 
some  degrees  to  the  east  or  west. 

Adjusting  the  Compass — To  correct  the  deviation  error  is 
a task  seldom  assigned  to  the  aviator,  but  some  idea  of  how 
it  is  accomplished  will  be  found  of  value.  (The  process 
which  we  term  adjusting,  is  known  in  England,  as  “swing- 
ing” the  compass.)  The  airplane  is  placed  with  its  fore  and 
aft  axis  exactly  north  and  south,  either  by  aligning  it  with 


a tripod  “land”  compass  placed  nearby,  or  by  placing  the 
airplane  on  a cement  slab  provided  for  the  purpose  in  many 
flying  fields.  The  airplane  is  trued  up,  in  the  latter  case,  by 
spirit  level  and  plumb  line,  as  illustrated  in  Figure  105.  The 
compass  has  what  is  known  as  the  “lubber's  line,”  which  is 
then  fitted  to  the  fore  and  aft  line  of  the  airplane.  The 
compass  reading  is  then  taken,  and  by  inserting  small  field 
magnets  in  slots  provided  for  the  purpose,  the  east  or  west 
deviation  of  the  needle  is  corrected  until  it  points  north 
with  the  cement  slab.  When  the  best  correction  possible 
has  been  made  a deviation  card  is  generally  made  out  and 
placed  near  the  compass,  for  in  long  flights  to  a definite 
objective  an  error  as  small  as  2 or  3 degrees  will  throw  out 
the  aviator’s  calculations.  A specimen  of  these  cards  fol- 
lows: 


for  Magnetic  Couree 
N.  0 degrees 

N.  E.  45  ’■ 

E.  90  •• 

S.  E.  135  " 


Btrrr  by 
Compote 
357  degrees 
47 
90 
137 


For  Magnetic  Count 
S.  180  degrees 

S.  W.  225  “ 

W.  270  " 

N.  W.  315  " 


Steer  by 
Compote 
183  degrees 
223 
270 
317 


PLACING  THE  COMPASS 
The  proper  location  of  this  instrument  is  an  important 
matter.  It  should  be  placed  in  clear  view  and  directly  in 
front  of  the  pilot,  preferably  in  the  center  fore  and  aft  axis 
of  the  airplane,  as  far  as  possible  from  moving  metal  parts 
such  as  those  of  the  engine.  Metal  parts  such  as  control 
levers  and  rods,  if  within  2 feet  of  the  compass,  should  be 
non-magnetic,  and  movable  equipment  such  as  machine  guns, 
should  be  in  normal  flying  position  when  the  compass  is  ad- 
justed. After  any  required  change  in  parts  is  made  the  com- 
pass deviation  should  be  checked  and  any  necessary  readjust- 
ment made. 


A New  Protective  Condenser 


A NOVEL  condenser  suitable  for  protection  of  elec- 
trical transmission  lines  has  been  designed  by 
E.  F.  W.  Alexanderson  of  radio  frequency  alternator 
fame. 

The  use  of  capacity  in  series  with  resistance  be- 
tween a transmission  line  and  ground  or  between  the 
conductors  has  been  proposed  for  protecting  the  sys- 
tem from  the  effect  of  high  frequency  disturbances. 
With  such  an  arrangement  the  protective  path  offers, 
a high  impedance  to  current  of  normal  frequency,  but 
a much  lower  impedance  to  any  high  frequency  dis- 
turbances which  may  occur  in  the  system.  As  a re- 
sult, there  will  be  a flow  of  high  frequency  energy 
through  the  resistance  and  a large  part  of  this  energy 
will  be  dissipated  in  the  resistance.  The  power  factor 
of  a leakage  circuit  of  this  kind,  however,  varies  wide- 
ly with  the  frequency  and  with  ordinary  condensers 
is  normally  low.  As  a means  of  absorbing  high  fre- 
quency energy  such  a circuit  is  most  efficient  at  some 
particular  frequency  which  depends  upon  the  relation 
between  the  capacity  and  resistance  and  is  less  efficient 
for  frequencies  higher  or  lower  than  this  particular 
frequency. 

As  indicated  in  figure  1,  Alexanderson’s  condenser 
comprises  an  outer  electrode  1 of  conductive  material 
and  an  inner  electrode  2 which  may  also  be  of  any 
desired  conductive  material,  the  space  between  the  two 
electrodes  being  filled  with  an  insulating  material  3 
having  a high  dielectric  hysteresis,  such,  for  example, 
as  asbestos  or  a compound  consisting  largely  of  asbes- 
tos. The  electrodes  are  provided  with  eyes  4 and  5 
for  convenience  in  connecting  the  device  to  a trans- 
mission line.  A skirt  6,  of  porcelain  or  other  suitable 
insulating  material,  may  be  provided  to  prevent  arcing 
over  between  the  electrodes.  A condenser  of  this  type 
may  be  connected  between  a transmission  line  con- 
ductor and  ground  or  between  conductors  in  different 
phases.  If  desired,  it  may  be  connected  between  the 
transmission  line  and.  a secondary  conductor  having  a 
high  capacity  to  ground,  so  that  a breakdown  in  the 
protective  device  will  not  cause  a breakdown  in  the 
line  insulation.  A protective  device  of  this  type  should 


be  designed  with  small  capacity  so  that  it  will  have  a 
high  impedance  for  currents  of  low  frequency,  but 
much  lower  impedance  for  high  frequency  currents. 


Figure  1 — Condenser  used  to  protect  electrical  transmission  lines  from 
the  effect  of  high  frequency  disturbances 

Alexanderson  has  discovered  that  the  dielectric  hys- 
teresis losses  of  asbestos  are  much  higher  than  those 
of  materials  such  as  glass,  paper  and  mica,  which  are 
ordinarily  used  for  the  dielectric  medium  of  condens- 
ers, and  that  these  losses  increase  very  rapidly  with 
the  frequency. 

The  power  factor  of  a condenser  having  asbestos 
as  a dielectric  is  also  much  higher  than  that  of  ordi- 
nary condensers.  For  example,  the  power  factor  of 
an  asbestos  condenser  at  20,000  cycles  was  found  to 
be  about  38%,  while  the  power  factor  of  similar  glass, 
paper  and  mica  condensers  at  that  frequency  was  2% 
or  less.  With  a frequency  of  70,000  cycles,  the  power 
factor  of  the  asbestos  condenser  was  over  30%,  and 
that  of  the  paper,  glass  and  mica  condensers  was  about 
the  same  as  at  the  lower  frequency. 
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Atlantic 
Crossed  in 
24-Hour 
Flight 


Though,  Navy  Department  officials  said  they  knew 
nothing  about  it,  and  doubted  the 
story,  an  article  in  the  United  States 
Naval  Institute  Proceedings,  published 
in  Annapolis,  gives  details  of  an  al- 
leged twenty-four-hour  airplane  flight 
across  the  Atlantic  last  July.  A some- 
what similar  story  was  published  in  Baltimore  in  July, 
but  was  not  credited. 

The  Annapolis  publication  says  the  airplane  carried 
four  passengers  whose  names  are  temporarily  with- 
held, and  that  they  took  a number  of  photographs 
showing  vessels  they  passed.  The  airplane,  it  says, 
left  the  Newfoundland  coast  at  7.02  A.  M.  on  July  28 
aftid  flew  continuously,  attaining  a height  of  15,000 
feet,  for  24  hours  and  10  minutes,  alighting  at  Dingle 
Bay,  Ireland,  at  7.12  A.  M.,  July  29. 

En  route  the  plane  encountered  an  American  troop 
convoy,  was  duly  saluted  by  whistles  and  congratu- 
lated by  a destroyer  by  wireless. 

The  actual  line  of  flight  was  not  perfect,  as  planned, 
but  deviated  a number  of  degrees  southward  until  the 
destroyer  was  encountered  several  hundred  miles  off 
Ireland,  when  a due  north  course  was  followed  for 
about  fifty-five  miles,  after  which  the  eastward  course 
was  resumed,  practically  along  the  originally  planned 
route. 

The  departure  was  made  under  ideal  conditions  from 
Harbor  Grace,  N.  F.,  the  course  being  E.  J4  N.  true. 
When  170  nautical  miles  had  been  traversed,  it  was 
noon  and  a heavy  squall  caused  the  deviation  in  course. 

As  night  came  on,  the  flyers  mounted  to  higher  alti- 
tudes, eventually  attaining  15,000  feet  as  a,  safety 
measure.  It  was  blind  flying  at  more  than  660  nauti- 
cal miles  from  land  and  continued  thus  throughout  the 
night.  The  pilots  alternated,  sleeping  and  steering, 
and  so  did  the  mechanician  and  his  helper. 

At  4 o’clock  on  Monday  morning,  July  29,  the  posi- 
tion was  satisfactory  and  the  speed  was  most  gratify- 
ing, the  engines — 12-cylinder  affairs — working  like  a 
charm.  Shortly  before  7 o’clock  the  flyers  “shot”  the 
sun  and  found  they  were  approximately  110  nautical 
miles  from  Sybil  Head.  They  easily  got  their  bearings 
and  started  on  a straight 
course  for  Dingle  Bay, 
where  they  touched  the 
ground  at  7.12  A.  M. 

*t  « « 

An  appeal  for  athletic 
equipment, 

Athletic  and  also  mu- 
Equipment  si  cal  instru- 
for  Army  ments,  for  the 
Aviators  enlisted  men 
of  our  avia- 
tion forces  has  been  issued 
by  the  National  Aeronautic 
Committee,  289  Madison 
avenue,  New  York,  of 
which  Mrs.  Newton  D. 

Baker  is  honorary  chair- 
man, and  Mrs.  Charles  A. 

Van  Rensselaer,  chairman. 

The  committee,  which  is 
under  the  direction  of  the 
War  Department  Commis- 
sion on  Training  Camp 
Activities,  has  received  re- 


quests from  officers  in  command  of  army  air  squad- 
rons going  overseas  and  also  from  all  air  training  sta- 
tions in  this  country,  to  supply  equipment  for  base- 
ball, football,  soccer,  basketball,  track  athletics,  volley 
ball,  indoor  baseball,  medicine  balls,  punching  bags, 
boxing  gloves,  etc.  Major  General  Ketriy  endorses  this 
work,  it  is  stated. 


Lieut.  J.  A. 
(“Eddie”) 
Ricken- 
backer  Now 
an  Ace 


Int.  Film  Svcc. 


With  “his  hat  in  the  ring”  Eddie  Rickenbacker,  former  auto  driver  and 
now  an  “ace”  with  Pershing’i  fliers,  has  just  brought  down  his  eighteenth 
Boche  airplane 


One  of  the  newest  of  our  American  aces  fighting 
with  the  air  forces  in  France  is  Lieut. 
J.  A.  (“Eddie”)  Rickenbacker.  Many 
thousands  of  Wireless  Age  readers 
have  watched  Rickenbacker  pilot  an 
automobile  to  victory  in  long  and 
hazardous  races.  It  will  be  recalled  that 
among  other  trophies,  he  won  the  300- 
mile  speedway  record.  With  such  a record  behind 
him  it  was  to  be  expected  that  Eddie  would  give  a 
good  account  of  himself  in  his  new  activities. 

Rickenbacker  enlisted  in  the  air  service  early  in  the 
war  and  was  sent  across  with  as  little  delay  as  possi- 
ble. The  same  reckless  daring  which  made  large 
crowds  all  over  the  country  hold  their  breath  when 
“Eddie”  appeared  in  an  automobile  has  characterized 
his  air  fighting.  He  drives  an  airplane  as  he  drove  an 
automobile,  with  consummate  skill  and  an  absolute 
disregard  for  the  hazards  involved. 

One  of  the  most  famous  of  his  encounters  occurred 
on  Memorial  Day  of  1918.  Rickenbacker  as  usual 
drove  his  airplane  full  speed  ahead  over  enemy  terri- 
tory, even  when  surrounded  and  outnumbered  by  en- 
emy fighting  craft.  He  had  encountered  a German  Al- 
batross at  an  altitude  of  about  5,000  feet  and  pursued 
it  fearlessly  across  the  lines.  The  two  had  already 
flown  for  a distance  of  three  kilometers  when  the  Ger- 
man received  reinforcements  and  two  other  machines 
of  the  same  formidable  type  joined  in  the  battle.  The 
danger  of  fighting  above  enemy  territory  is  of  course 
obvious.  If  the  machine  from  over  the  line  is  forced 

to  descend,  even  if  a land- 
ing is  safely  made,  the  pilot 
is  instantly  taken  prisoner 
with  his  machine. 

Rickenbacker  was  undis- 
mayed by  the  superior 
forces.  His  tactics  were  to 
keep  in  the  rear  of  the  first 
enemy  airplane  and  match 
its  evolutions.  Although 
facing  three  German  flyers, 
Rickenbacker  succeeded  in 
outflying  and  outfighting 
the  fleet  arrayed  against 
him.  He  brought  down  his 
man  and  succeeded  in  re- 
gaining his  own  lines  in 
safety.  Although  the  bat- 
tle won  the  most  enthusi- 
astic praise  from  the 
French,  Rickenbacker  in- 
sisted that  his  success 
was  merely  good  luck. 
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FOR  MILITARY  AIRMEN 

BT  MAJOR  J.  ANDREW  WHITE 
Author  of  “Signal  Corps  Manual.” 
Chief  Signal  Officer,  American  Guard 

A text  book  for  intensive  study  by  men 
preparing  to  become  military  aviators,  con- 
taining all  the  knowledge  of  fundamentals 
required  prior  to  actual  flying  and  air  combat. 

Each  subject  is  presented  by  illustration 
and  described  completely  for  the  reader  with- 
out turning  the  page. 

A broad  treatment  of  subjects  never  before 
contained  In  general  aeronautic  text  books  is 
included,  comprising  operation  and  care  of 
aviation  engines,  reconnaissance,  map-read- 
ing. signaling  and  co-operation  with  military 
bodies,  radio  and  its  uses,  machine  gunnery 
and  bombing  from  airplanes. 

Full  cloth  binding.  200  Illustrations. 

Price  $1.75  Postpaid. 

HOW  TO  PASS  U.  S. 
GOVERNMENT  WIRELESS 
LICENSE  EXAMINATIONS 

BT  ELMER  E.  BUCHER 
Latest  Edition  Largely  Revised  and  Extended 
142  Questions  and  Answers 

Used  by  men  everywhere  who  are  studying 
wireless.  You  will  find  this  an  excellent 
quiz  book  to  use  with  “Practical  Wireless 
Telegraphy.” 

Price  50  Cents  Postpaid. 

RADIO  INSTRUMENTS 
AND  MEASUREMENTS 

Every  instructor  and  teacher  of  radio, 
whether  teaching  in  college  or  Government 
training  school  will  find  it  a valuable  refer- 
ence book  for  every  day  use. 

Contents 

Part  I.  Theoretical  basis  of  radio  measure- 
menta  The  fundamentals  of  electro- 
magnetism. The  principles  of  alternating 
currents.  Radio  circuits.  Damping. 
Part  II.  Instruments  and  methods  of  radio 
measurement.  Wave  metera  Condensers. 
Colla  Current  measurement.  Resistance 
measurement.  Sources  of  high-frequency 
current. 

Part  III.  Formulas  and  Data.  Calculation 
of  capacity.  Calculation  of  Inductance. 
Design  of  Inductance  colls.  High-fre- 
quency resistance.  Miscellaneous  for- 
mulas and  data. 

Full  cloth  binding,  SS2  pages. 

Price  91.25  Postpaid. 


ELEMENTARY  PRINCIPLES 

OF 

WIRELESS  TELEGRAPHY 

BY  R.  D.  BANGAY 

With  the  object  of  increasing  the  useful- 
ness of  this  Handbook,  the  author  has  ex- 
tended its  scope  without  going  any  more 
deeply  into  the  technical  side  of  the  subject. 

81nce  the  book  has  been  used  largely  in  the 
training  of  Telegraphists  who  are  frequently 
called  upon  to  take  sole  charge  of  complete 
Wireless  Telegraph  Installations,  the  author 
has  endeavored  to  cover  all  parts  of  the 
transmitting  and  receiving  apparatus  in  such 
a way  as  to  give  the  student  a sound  working 
knowledge  of  the  apparatus  entrusted  to  his 
care. 

Full  cloth  binding,  212  pages. 

Price  91.00  Postpaid. 
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would  be  impossible.  It  has  recently 
been  rendered  possible  for  the  air- 
plane to  carry  on  a radio  conversa- 
tion with  the  man  behind  the  gun. 

It  can  be  seen  how  great  is  the  ad- 
vantage which  radio  communication 
has  over  the  form  of  communication 
which  requires  the  upkeep  of  wires, 
since  with  the  radio  there  are  no  wires 
to  be  shot  away,  and  it  requires  a di- 
rect hit  to  put  the  instrument  out  of 
action.  A new  and  interesting  devel- 
opment is  radio,  telegraphy  through 


the  ground  instead  of  through  the  air. 
This  has  been  extensively  worked  out 
and  amplified  by  the  Americans. 

The  third  and  most  extensive  net- 
work of  information  is  the  visual  net. 
The  inventive  genius  of  the  French 
has  substituted  for  our  wig-wag  and 
semaphore  a small  searchlight,  re- 
sembling an  automobile  headlight,  but 
with  a parabolic  reflector,  which  con- 
centrates the  rays  and  enables  them  to 
be  directed  upon  one  particular  spot. 
This  lamp  is  not  Only  a complete  sys- 
tem in  itself,  but  also  parallels  and 
duplicates  the  telephone  lines,  so  that 
in  case  they  become  inoperative  they 
can  be  replaced  by  the  lamps.  It 
would  appear  to  be  no  safer  to  shoot 
a beam  from  an  automobile  headlight 
into  the  face  of  the  enemy  than  it 
would  tq  get  up  and  wave  a flag  at 
him,  but  the  Signal  Corps  experts  seem 
to  have  overcome  this  difficulty,  and 
the  way  in  which  it  has  been  done 


illustrates,  we  are  told,  an  interesting 
application  of  science  to  the  field  of 
signaling. 

The  visual  net  makes  elaborate  use 
also  of  the  old-fashioned  fireworks, 
which  have  been  in  use  in  armies  for 
years.  Almost  every  infantryman  as 
he  goes  over  the  top  is  equipped  with 
one  or  more  forms  of  fireworks,  whose 
proper  or  improper  use  may  mean  for 
him  life  or  death.  While  fireworks  are 
used  principally  by  the  infantry  and 
artillery  men,  they  are  trained  by  sol- 


diers of  the  Signal  Corps  and  supplied 
with  the  right  colors  and  selections. 
The  number  of  signals  which  are  read- 
ily distinguishable  from  each  other  un- 
der all  conditions  are  limited,  and  as 
the  enemy  is  constantly  on  the  alert 
to  pick  up  their  meaning  and  duplicate 
them  with  signals  of  his  own  to  con- 
fuse and  mislead  his  opponent,  it  be- 
comes necessary  to  change  the  entire 
fireworks  code  throughout  the  entire 
area.  It  is  up  to  the  Signal  Corps  to 
develop  the  code  and  to  transmit  the 
order  to  change. 

The  airplanes  following  the  infantry 
in  an  advance  depend  upon  fireworks 
for  their  communication  with  the  vari- 
ous units  whose  progress  they  are 
watching,  and  it  is  only  when  the  front 
line  troops  light  flares,  which  they 
place  upon  the  ground,  that  the  air- 
plane at  night  is  able  to  determine  how 
far  they  have  advanced  and  notify 
their  own  artillery  in  case  it  might  be 
firing  on  them. 


Signal  Corpi  men  at  the  battle  front  communicating  by  heliograph  signals 
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The  messenger  net,  which  is  a mod- 
em adaptation  of  the  runners  and 
mounted  messengers,  is  the  fourth 
means  of  conveying  information.  This 
net  serves  primarily  to  transmit  long 
orders  and  reports,  but  it  is  so  exten- 
sively developed  that  it  may  be  relied 
upon  in  an  emergency  also  to  provide 
complete  communication  throughout 
the  area.  The  runners  operate  as  of 
old,  but  instead  of  working  on  the 
ground  they  are  winding  their  way 
through  trenches  and  into  dugouts.  A 
little  further  back  mounted  messengers 
are  still  employed,  but  they  have  al- 
most wholly  given  way  to  motor  cycle 
riders. 

The  feats  of  the  American  motor 
cycle  men  in  France  are  a mystery  to 
the  French.  While  the  French  possess 
motor  cycles,  they  have  never  made 
the  extensive  use  of  them  which  the 
Americans  have,  and  consider  them 
more  of  a toy  than  an  instrument  of 
warfare.  Where  the  French  rely  upon 
the  mail  for  the  transmission  of  or- 
ders between  various  larger  headquar- 
ters the  Americans  have  established  a 
motor  cycle  dispatch  service  with 
hours  of  departure  and  arrival  as  regu- 
lar as  train  schedule  in  our  own  coun- 
try. When  the  mail  is  of  sufficient 
bulk  it  is  carried  in  a side  car. 

Among  the  most  trustworthy  of  the 
messengers  must  not  be  forgotten 
pigeons,  which  when  released  from 
their  baskets  at  the  front  fly  back  to 
their  lofts  where  the  messages  taken 
from  the  little  carriers  attached  to  their 
legs  are  transmitted  to  the  proper  des- 
tination. Dogs  are  frequently  used  in 
transmitting  intelligence  and  orders  in 
the  present  war.  The  Germans  so  far 
have  been  able  to  get  better  results 
from  the  use  of  d9gs  as  information 
bearers  than  we  have.  The  airplane 
also  serves  as  a message  carrier.  It 
was  probably  due  to  its  contemplated 
use  in  this  manner  that  the  airplane 
service  was  originally  assigned  to  the 
Signal  Corps. 

These  four  nets  may  be  developed  or 
extended  indefinitely  in  the  future,  but 
it  is  hard  to  see  how  any  method  of 
communication  can  be  evolved  that 
will  not  fit  one  of  them.  When  we 
consider  the  care  and  patience  with 
which  these  nets  are  installed  and  the 
amount  of  time  required  in  their  up- 
keep even  in  a quiet  sector,  the  diffi- 
culties which  are  encountered  in  a 
large  advance  such  as  the  Americans 
have  just  made  can  better  be  realized. 
All  the  nets  in  operation  are  heavily 
overloaded  as  the  messages  fly  back 
and  forth  by  the  thousands.  As  the 
infantrymen  go  over  the  top,  the  sig- 
nallers can  be  seen  following  behind 
them,  some  with  fireworks,  some  with 
lamps,  and  some  with  little  breast  reels 
of  wire  which  they  lay  over  the 


ground,  followed  by  other  linemen  to 
attach  telephones  wherever  needed. 

When  the  advance  stops,  from  this 
flimsy  skeleton  the  new  system  is  built 
up,  and  finally  again  becomes  the  per- 
fected network.  But,  as  soon  as  the 
signaler  gets  his  system  once  more  in 
a state  of  perfectjpn  he  moves  again, 
and  it  all  has  to  be  done  over. 

The  other  activities  of  the  Signal 
Corps  offer  opportunities  for  men  in- 
terested in  various  branches  of  science. 
The  meteorological  department  studies 
the  atmosphere  and  compiles  reports 
for  commanders.  These  reports  in- 
clude information  that  affects  the  care 
of  the  troops  and  the  maintenance  of 
supplies,  and  predictions  as  to  whether 
the  ground  will  be  favorable  for  troop 
movement  or  whether  the  wind  will  be 
right  for  a gas  attack. 

The  listening-in  service  is  not  the 
least  interesting  activity  of  the  Signal 
Corps.  There  is  always  a readiness  to 
pick  up  any  information  of  the  enemy 
that  might  be  of  use  to  us.  'Accord- 
ingly, the  Signal  Corps  has  numerous 
listening-in  stations  which  by  means  of 
devices  recently  perfected  not  only  in- 
tercept any  enemy  radio  message,  but 
determine  accurately  the  location  of 
the  radio  instrument  which  transmits 
it.  This  information  is,  of  course,  at 
once  furnished  to  the  artillery,  which 
proceeds  to  put  that  station  out  of 
business.  Even  German  telephone 
wires  have  been  made  to  divulge  their 
secrets,  though  well  within  German 
territoj7,  where  it  is  impossible  to  tap 
their  lines. 

All  this  is  accomplished  by  one  of 
the  most  ingenious  instruments  which 
has  yet  been  produced.  By  means  of 
it  our  Signal  Corps  man  can  sit  in  his 
dugout  on  the  front  line  with  a re- 
ceiver to  his  ear  and  hear  any  tele- 
phone message  within  the  enemy’s  ter- 
ritory even  though  several  thousand 
Huns  all  jabbering  their  lingo  may 
intervene  between  him  and  the  nearest 
point  to  the  wires. 
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it — QUICKLY  TOO.  THERE’S  NO 
TO  iLoSE.  WRITE  TODAY. 

NATIONAL  AERO  INSTITUTE 

Dept.  1217  Morton  Building,  Chicago,  III. 


' Telegraphy 
and  Radio 

FOR  MEN  IN  DRAFT 

Send  for  our  latest  folder  on 
LAND  WIRE  Telegraphy.  Day 
and  Evening  classes.  Prepares 
for  all  branches.  Particularly 
attractive  work. 

DAY.  and  EVENING  classes  in 
RADIO  for  Naval  Reserve, 
Aviation,  Tank  Service,  Signal 
Corps  and  Merchant  Marine. 

Beginners  every  Monday  in 
both  branches.  Send  for  pros- 
pectus. 

EASTERN  RADIO  INSTITUTE 

899G  Boylston 
Street, 

Boston,  Mass. 


STUDY  WIRELESS  AT  HOME 

The  Marconi  Institute  Extension  Training 
Course  and  Service  is  a systematic,  time-saving 
meant  of  furnishing  students  orderly  and  scien- 
tific training  through  literature  prepared  by  the 
leading  exponents  of  the  art. 

It  is  indispensable  to  experimenters  or  stu- 
dents who  desire  a thorough  working  knowledge 
of  wireless.  This  service  already  has  been  sub- 
scribed to  by  8,000  men. 

Write  for  full  particulars. 


Extension  Service  Department 

MARCONI  INSTITUTE 

25  Elm  St.  - - - - New  York  City 


Local  and  County  Representatives  Wanted 

to  present  this  course  to  wireless  amateurs 
and  others  looking  forward  to  enlistment 
in  the  Signal  Corps  or  Naval  Radio 
Service.  Liberal  terms. 


Experimenters’  World 

A Positive  Vacuum  Tube  Circuit  Controller 


lyT  ANY  of  our  amateurs  intend  to 
“be  prepared”  for  the  grand 
opening  of  stations  when  Autocracy 
has  been  wiped  off  the  face  of  the 
earth.  They  are  mentally  designing 
wireless  communication  sets  show- 
ing vast  improvement  over  those 
with  which  they  had  previously 
been  acquainted.  In  designing  this 
“super-set”  there  is  plenty  of  time 
to  consider  ea?h  proposed  detail 
very  carefully  before  incorporating 
it  into  the  design,  and  it  is  very  evi- 
dent that  this  should  be  done,  as 


In  most  places  the  accompanying 
drawings  will  be  found  self-explan- 
atory. Perhaps  each  experimenter 
has  his  own  method  of  constructing 
his  switches,  but  the  type  in  the 
drawing  has  proven  itself  to  be  ef- 
ficient and  will  not  unloosen  at  a 
crucial  moment.  It  consists  of  the 
usual  composition  knob  with  a ma- 
chine screw  through  the  center,  over 
which  is  put  the  washer  and  switch 
blade;  these  being  fastened  in  place 
by  the  threaded  brass  washer  (W), 
which  is  34  inch  in  diameter.  The 


Showing  construction  et  tho  positive  vacua  tube  circuit  controller 


raw  materials  must  be  conserved  for 
war  work  and  there  must  be  no 
waste.  While  on  the  subject,  it 
might  also  be  suggested  that  any 
spare  pieces  of  material,  which  in 
peace  times  would  be  considered 
scrap,  should  be  utilized  wherever 
practicable. 

In  designing  the  vacuum  tube 
cabinet  the  amateur  is  confronted 
with  the  conventional  porcelain- 
base  rheostat,  which,  although  it  is 
quite  acceptable  for  the  ordinary 
set,  would  be  wholly  out  of  place  in 
an  efficient  set.  In  the  following 
paragraphs  is  described  an  improve- 
ment over  the  usual  rheostat. 

For  the  filament  circuit  the  varia- 
ble resistance  need  not  be  more  than 
9 ohms,"  and  an  eighteen-step  varia- 
tion will  be  sufficient  when  a proper 
circuit  is  used.  The  most  important 
part  of  this  controller  is  the  resist- 
ance units ; those  made  by  the 
Ward-Leonard  Electric  Co.  of 
Mount  Vernon,  N.  Y..  are  prefera- 
ble. If  you  order  units  with  a re- 
sistance of  34  ohm  each  then  you 
will  know  that  each  step  in  your 
controller  will  cut  in  34  ohm  resist- 
ance and  you  will  be  able  to  make 
tests  for  efficiency  accordingly. 


remaining  length  of  machine  screw 
is  then  run  through  the  carefully 
drilled  hole  in  the  Bakelite-Dilecto 
panel  and  a rectangular  brass  plate 
(P)  put  over  the  screw  and  is  kept 
from  turning  by  the  machine  screw 
(S)  which  is  threaded  into  the  panel. 
Next,  a heavy  brass  hexagonal  nut, 
34  inch  thick,  is  screwed  over  the 
machine  screw  and  is  kept  from 
turning  by  a small  machine  screw 
which  is  screwed  in  a hole  drilled 
and  tapped  into  one  of  the  faces  on 
the  edge  of  the  nut. 

The  resistance  units  are  composed 
of  porcelain  tubes  wound  with  a 
special  resistance  wire  and  then  cov- 
ered with  vitrified  enamel,  which 
completely  eliminates  oxidization. 
These  tubes  are  fastened  to  the  in- 
side of  the  panel  by  long  machine 
screws  passing  through  the  inside 
of  the  tubes,  passing  through  the 
panel,  and  screwing  into  the  brass 
switch  contact  on  the  other  side.  A 
flexible  wire  tap  is  placed  at  each 
end  of  the  resistance  unit.  One  of 
these  (the  one  happening  to  be  near- 
est the  head  of  the  machine  screw 
which  passes  through  the  tube)  is 
soldered  to  the  head  of  this  machine 
screw  and  then  brought  down  to  the 
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tap  of  the  neighboring  unit  which 
lies  nearest  the  panel,  and  so  on,  un- 
til all  the  units  are  connected  in 
this  manner.  The  best  kind  of  wire 
for  inside  connections  is  rubber- 
covered  stranded  wire.  All  • leads 
should  be  as  short  as  possible  and 
connections  soldered  in  every  case. 
The  connection  to  the  switch  arm 
should  be  soldered  to  the  brass  plate 

(P). 

This  same  idea  may  be  carried  out 
in  designing  a potentiometer,  but 
the  resistance  of  each  unit  should 
be  500  ohms  instead  of  the  value  of 

Sealed-in  Detector  With 

INASMUCH  as  I have  never  seen 
this  idea  suggested  before,  I ven- 
ture to  present  it  to  the  readers  of 
The  Wireless  Age,  hoping  that  they 
may  be  able  to  find  some  interest 
in  the  scheme. 

The  object  of  the  device  is  to  al- 

, Soft  alloy 
Brass  Cup 


the  rheostat  units,  making  9,000 
ohms  in  all  for  the  potentiometer. 
Of  course  the  potentiometer  must  be 
connected  in  a different  way  than 
the  rheostat.  A lead  must  be  brought 
from  each  end  of  the  arc  of  switch 
contacts  and  another  lead  from  the 
switch  arm.  If  this  design  be  used 
for  both  rheostat  and  potentiometer 
on  the  vacuum  tube  cabinet  a much 
more  uniform  appearance  will  be  ob- 
tained, due  to  the  fact  that  each 
switch  has  the  same  outward  ap- 
pearance. 

Francis  R.  Pray,  Massachusetts. 

i Magnetic  Adjustment 

be  turned  to  a snug  fit  for  the  inside 
of  the  glass  tube,  and  a bit  of  glue 
applied  before  inserting  so  that  they 
will  remain  in  position  without  ad- 
ditional holding  means.  The  spring 
of  the  movable  contact  should  be 
relatively  light,  and  its  pressure 

Magnet  rr/na/ng.  Brass  form 
/ran  or  s fee/  formognehzhg 

ormoture  ' ' 


Brass  B/ug 
Spring ; 


Slotted  a 
stondard 


i 

ii. 

i 

m 
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m 
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A cross  sectional  view  showing  construction  of  the  sealed-in  detector  with  magnetic  adjustment 


low  both  the  crystal  and  contacting 
means  of  a mineral  detector  to  be 
effectually  and  permanently  exclud- 
ed from  the  surrounding  atmosphere 
and  its  deteriorating  effects ; by 
modification  of  the  glass  container 
and  means  of  bringing  out  the  con- 
nections it  may  be  operated  in  a 
vacuum,  or  even  surrounded  by 
various  gasses  for  purposes  of  ex- 
perimentation, still  permitting  the 
detector  to  be  adjusted  as  easily  as 
if  it  were  exposed. 

The  design  of  the  air-tight  detec- 
tor given  herewith  is  intended  to 
be  suggestive  and  not  conclusive,  as 
the  main  idea  may  be  adapted  to  any 
form  of  detector  design  that  will  suit 
the  builders’  fancy,  but  this  one  has 
considerable  merit  in  its  simplicity 
of  construction  and  operation. 

As  the  cross-sectional  view  given 
in  the  sketch  renders  the  construc- 
tion and  operation  quite  obvious, 
only  a few  words  need  be  added. 
The  mineral  cup  and  metal  plug 
carrying  the  movable  contact  should 


should  be  adjusted  to  suit  the  crys- 
tal used  before  the  tube  is  finally 
sealed.  The  armature  should  be 
made  from  a piece  of  round  iron  or 
steel  rod.  These  parts  must  work 
free  and  easy.  The  binding  post 
terminals  of  the  tube  are  used  to 
support  it  by  engaging  them  with 
two  slotted  sheet-metal  standards 
fastened  to  the  base.  The  form  for 
the  magnetizing  coil  should  be  made 
of  light  sheet  brass  or  copper.  It 
must  be  easily  rotated  and  moved 
along  the  tube  and  may  be  wound 
with  about  No.  22  or  No.  24  wire. 

A flush  push  button  should  be 
mounted  on  the  base,  and  connected 
in  series  with  the  coil  and  battery 
terminals.  This  button  is  depressed 
while  adjusting  the  detector,  and  of 
course  the  magnetic  field  is  present 
only  while  doing  so.  The  magnetic 
field  does  not  cause  any  noticeable 
effect  on  the  rectifying  action  of 
the  detector. 

J.  A.  Wever,  Maryland. 


LEARN  AVIATION  MECHANICS 

Train  Yourself  for  the  Aviation 
Service  and  the  Aircraft  Industry 
by  taking  advantage  of 
Our  Ground  Course  in  Aviation 
Mechanics 

Affording  preparation  prior  to  en- 
tering Government  Ground 
School,  covering  aero-dynamics, 
aero-engines,  rigging  and  Lewis 
gunnery.  Previous  experience  un- 
necessary. 

Aviation  Mechanics  Course 

(6  weeks)  $60 

Aero-Engine  Course  (3  weeks)  35 
Wireless  Course  (4  weeks) ...  25 
Write  for  illustrated  Booklet 
“W.”  “A  Message  to  You  on 
Aviation."  • 

(Members  of  Aeronautical  Society 
of  America.) 
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New  York,  1 10-1 14  West  42nd  Street 


I SIGNAL  CORPS  NAVY  AVIATION 
still  need  great  numbers  of 

Radio  Operators 

Important  and  pleasant  work 

Special  Courses  for  Men 
Subject  to  Draft 

Hundreds  have  been  trained 
HERE — Modem  Equip- 
ment— Low  Rates — Gym- 
nasium— Dormitory 

START  TRAINING  TODAY 

* Write  or  call  for 

illustrated  booklet 

Y.  M.  C.  A.  Radio  School 

161  E.  86th  St.,  N.  Y.  ’Phon.  Lenox  6051 
BEST  RADIO  SCHOOL  IN  NEW  YORK 

Books  for  Men 

Wirelesa,  Signal  Corps,  Aviation,  Nav: 
don.  Beat  books  on  these  subjects.  Let 
know  your  book  needs.  We  are  in  close  to 
with  all  publishers.  Our  own  publications 
authoritative  in  their  field.  Orders  prom] 
shipped. 

WIRELESS  PRESS,  INC. 
25  Elm  Street  New  York  Ci 


EARN  TELEGRAPH  % 

Marae  and  Wlreleee—  R.  R.  AcfMgtlsgl 

(Station  A(ency)  also  taught.  Tremea-W 
DeasaaS — much  greater  than  sup-  ” 
ply— Perasaeat  Positions  Severed.  Dig 
Salaries — recently  raised.  Ideal  Work  lag 
Coadltloas — short  hours  vacations  with 
pay.  sick  and  death  benefits,  etc. — prevail- 
ing. Great  OppertnaJtles  for  Advance- 
ment. Woaiea  Operators  also  greatly  de- 
sired by  Railways  and  Weatsrn  Union. 
Tuition  reasonable.  Cheap  living  ex- 


•I red  by  Railways  and  Western  Union. 
Tuition  reasonable.  Cheap  living  ex- 
penses— can  be  earned.  Oldest  and  larg- 
est. school — two  large  school  buildings. 
Investment  exceeds  $25,000.00— established 
42  years.  Endorsed  by  Railway,  Western 
Union  a-nd  Marconi  Telegraph  officials. 
Large  Illustrated  catalogue  free.  Corres- 
pondence courses  also.  Write  today.  Ba- 
reli Immediately. 

PsSf’l  TSi|r«p>.  Mw  Mhk 

Green  Street*  Valparaiso,  lad. 
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Radio  Teachers  Wanted 

To  imtruct  soldier-students  in  the  theory  and 
practical  handling  of  wireless  apparatus. 
Teachers  needed  for  both  elementary  and 
advanced  work.  Positions  for 
some  who  can  conduct  regular 
— , courses  in  electricity.  Ateach- 

uOOd  er  of  free  hand  technical  sketch- 
Pntifir.nl  'n£  desired.  Also  need  a 
■ I JUIOUJ  number  of  first-class  mechanics 
For  experienced  in  light  lathe  and 

bench  work  to  instruct  in  a 
Several  special  shop,  training  enlisted 
men  to  repair  radio  apparatus. 

Men  If  you  feel  that  yoa  can  teach  one  or 

more  of  theae  subjects,  whether  you  have 
taught  before  or  not,  reply  giving  age, 
schooling,  draft  status,  experience,  ref- 
erences, and  state  salary  expected. 

Address  Chairman  War  Couraa  No.  8 

CARNEGIE  INSTITUTE  OF  TECHN0L0GT 
Pittsburgh,  Pa. 


DAVIS  SLATE  & 
MANUFACTURING  CO. 

Lars  eat  ELECTRICAL  SLATE  Milters 
610-618  East  40th  Street,  CHICAGO 
FOUR  FACTORIES 


Best  Text  Books 

for 

Military  Training 

Newest  Edition*— with  all  changes  to  data. 


Prompt  shipments. 

Military  Signal  Corps  Manual.  Maj.  J. 

Andrew  White  $1.75 

Vacuum  Tubea  in  Wireleas  Communica- 
tion. Elmer  E.  Bucher 1.75 

Radio  Telephony.  Dr.  Alfred  N.  Goldsmith.  2.00 
Practical  Wireless  Telegraphy.  Elmer  E. 

Bucher 1.75 

Radio  Instruments  and  Measurements 

(Advance  Sale)  1.25 

Elementary  Principles  of  Wireless.  R.  D. 

Bangay  1.00 

Practical  Aviation  for  Military  Airmen. 

Major  J.  Andrew  White 1.75 

How  to  Pass  U.  S.  Government  Wireless 

License  Examinations  50 

How  to  Conduct  a Radio  Club 50 

Postage  prepaid  on  above  books. 

What  You  Want  to  Say  and  How  to  Say 

It  in  French  25 

What  You  Want  to  Say  and  How  to  Say 

It  in  Italian  25 

What  You  Want  to  Say  and  How  to  Say 

It  in  Russian  50 

What  You  Want  to  Say  and  How  to  Say 

It  in  Spanish  25 

Regimental  and  Company  Forms 85 

Infantry  Drill  Regulations 50 

Field  Service  Regulations 75 

Army  Transport  Regulations  50 

Rules  of  Land  Warfare 75 

Engineers’  Field  Manual 1.25 

Manual  for  Non-Com.  Officers  and  Pri- 
vates   50 

Blue  Jacket’s  Manual  1.00 

Deck  and  Boat  Book,  U.  S.  Navy 60 

Sanitary  Troops,  Manual  and  Drill  Regu- 
lations   75 

Manual  for  Army  Bakers 50 

Ship  and  Gun  Drill,  U.  S.  N 60 

Manual  of  Military  Court  Martial 1.10 

Gunnery  and  Explosives  for  Artillery  Offi- 
cers   40 

Provisional  Machine  Gun  Firing  Manual, 

1917  50 

Army  Field  Note  Book,  by  Maj.  H.  R. 

Smalley  2.00 

Now  ready — New  1918  Edition — Military 
Aeroplanes,  by  Grover  C.  Loening; 
Revised,  Simplified,  Enlarged 4.75 


Please  add  book  postage  amounting  to  10%  of 
retail  prices. 

WIRELESS  PRESS,  Inc., 

25  ELM  STREET,  NEW  YORK  CITY. 


Improved  Code  Practice  Apparatus 

T N using  the  code  practice  appara-  lights  and  produces  a much  more 
tus  described  by  the  writer  in  regular  sound.  As  a result  of  this 
the  February  1918  issue  of  The  a class  can  advance  more  rapidly 
Wireless  Age,  I experienced  a than  Myth  the  irregular  type  of  ap- 
“static”  annoyance  which  inter-  paratus  used  before. 


fered  with  the  successful  operation 
of  this  device.  The  trouble  may 
have  been  caused  by  arcing  of  the 
brushes  on  the  generator  at  the 
power  station.  The  problem  was 
solved  by  the  following  changes : 

In  place  of  the  bank  of  lights,  a 
small  motor  is  connected  in  series 
with  the  primary  of  the  induction 
coil.  The  secondary  connections  are 
made  in  the  manner  described  in  the 
February  issue. 

The  accompanying  diagram  shows 
how  the  motor  should  be  connected 
to  the  induction  coil. 

In  case  it  is  to  be  run  without 
load  only,  a shunt  motor  should  be 
used.  If  a small  series  motor  is  used 
a load  must  be  kept  on  it  to  keep  it 
from  “building  up”  and  finally 
breaking,  either  electrically  or  me- 
chanically. If  electric  fans  are  used 
in  the  class  room  the  motor  of  one 
of  these  may  be  connected  in  series 
with  the  coil. 

The  motor  is  more  economical  in 
use  of  current  than  the  bank  of 


Some  radio  schools  have  a system 
in  which  a small  motor  is  employed 
to  run  a cast  iron  armature  past 
two  magnets,  one  of  which  is  con- 
nected to  a low  potential  source  of 
current,  generally  a storage  battery, 
while  the  other  is  connected  to  the 
telephones.  For  successful  opera- 
tion this  type  of  apparatus  requires 
that  the  parts  be  accurately  ma- 
chined and  that  they  run  true.  The 
cost  of  all  this  work  and  material 
amounts  to  considerable  in  times 
when  prices  are  normal,  and  now  it 
would  be  very  high. 

In  the  other  system,  with  the 
motor  in  series  with  the  coil,  no 
machining  is  necessary,  no  storage 
battery  is  required,  and  the  power 
from  the  motor  may  he  used  to  run 
the  automatic  transmitter,  a fan  or 
any  small  device. 

On  the  whole,  this  system  will  be 
found  much  cheaper  to  install  and 
same  as  the  more  expensive  method, 
to  operate  and  the  results  will  be  the 
Paul  G.  Watson",  Pennsylvania. 


Special  Code  Signal  Generator 


T N the  training  school  for  radio 
operators  at  the  Dunwoody  In- 
dustrial Institute,  Minneapolis,  in- 
stead of  using  a buzzer  for  produc- 
ing the  practice  signals  in  the  tele- 
phones a high  frequency  generator 
is  used.  This  generator  has  98  poles 
and  the  rotor,  which  is  the  field,  is 
revolved  at  a speed  sufficient  to  give 
a clear  musical  note  of  about  600 
cycles.  The  frequency  as  well  as 


the  strength  of  the  signals  can  be 
easily  varied  so  that  the  students 
get  practice  in  receiving  an  exact 
imitation  of  the  modern  radio  sig- 
nals such  as  are  obtained  from  un- 
damped wave  generators  and 
quenched  spark  sets.  The  head  tele- 
phones are  connected  directly  to  the 
stator  coils  of  the  generator  through 
the  transmitting  key.  It  is  driven  by  a 
one-sixth  horsepower  motor. 


© e © ® 
© © © ® 


Generator  specially  designed  to  give  exact  reproduction  of  radio  signals 
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National  Wireless  Association 

Founded  to  promote  the  beet  intereete  of  radio  communication  among  wireleae  amateura  in  America 
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Prof.  A.  E.  KENNELLY 
Harvard  Uniyersity 
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Chief  Signal  Officer,  U.  S. 
Army 
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Director  Naval  Communica- 
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'T'HE  call  for  qualified  radio  in- 
A structors  during  the  past  month 
is  unprecedented.  Schools  scattered 
throughout  the  country,  having 
taken  the  responsibility  of  training 
several  hundred  young  men  for  mili- 
tary radio  service,  ran  up  against 
the  proposition  of  locating  instruc- 
tors of  experience  to  direct  the  train- 
ing of  their  student  allotment.  The 
Association  is,  in  consequence,  in 
receipt  of  inquiries  from  more  than 
a score  of  schools  asking  assistance. 

In  only  a few  instances  have  we 
been  able  to  connect  with  men  of 
the  proper  calibre.  These  have  taken 
up  their  duties  within  two  or  three 
days  from  the  time  of  our  notifica- 
tion, but  there  still  remain  a num- 
ber of  vacancies  unfilled. 

There  is  a definite  reason  for  the 
scarcity  of  trained  radio  men.  The 
great  majority  of  those  who  gained 


Suggestions  for  the  Experi- 
menters’ World 

We  will  pay  the  usual  prizes 
of  $10,  $5  and  $3,  in  addition 
to  our  regular  space  rates,  to 
the  three  contributors  who 
send  us  the  best  manuscripts 
on  the  following  subject: 

WHAT  IN  YOUR  OPIN- 
ION IS  THE  BEST  METH- 
OD TO  PURSUE  TO  PRE- 
VENT UNNECESSARY  IN- 
TERFERENCE IN  THE 
EVERY  DAY  USE  OF 
WIRELESS  TELEGRAPH 
APPARATUS? 

This  subject  can  be  treated 
from  both  the  technical  and 
operating  aspects. 

Another  suggestion : 

AFTER  THE  WAR  WHAT 
IN  YOUR  OPINION  WILL 
CONSTITUTE  THE  IDEAL 
AMATEUR  WIRELESS 
TRANSMITTER  AND  RE- 
CEIVER? 

Limit  your  manuscript  to 
1.000  words. 


their  experience  in  the  amateur  field 
have  since  gone  through  a course 
of  intensified  training  and  are  now 
serving  in  the  Army  and  the  Navy. 
As  a matter  of  fact,  of  those  within 
draft  age,  the  percentage  remaining 
is  almost  negligible. 

It  would  seem,  however,  from  a 
broad  survey  of  the  field,  that  there 
are  still  some  who  can  carry  on  this 
great  work  of  training.  Any  of  our 
members  or  friends  who  feel  at  all 
qualified  to  take  such  an  appoint- 
ment is  urged  to  communicate  with 
the  Association  headquarters. 

The  duties  which  Uncle  Sam  re- 
quires of  instructors  for  Signal  Corps 
classes  do  not  in  every  case  require 
the  services  of  a radio  engineer ; 
men  who  have  a first  rate  knowledge 
of  the  practical  adjustment  and 
operation  of  radio  apparatus  will  fill 
the  greater  need.  All  must  have, 
however,  the  ability  to  teach.  In 
other  words,  an  essential  of  instruct- 
ing ability  is  providing  inspiration 
to  listeners,  by  which  they  are 
spurred  on  to  deeper  investigation 
of  the  subject  in  hand.  Such  tutors 
will  fill  the  bill. 

The  Signal  Corps  does  not  need 
100.000  radio  engineers.  But  good, 
practical  operators  are  wanted — 
men  who  can  handle  the  key  at  25 
words  per  minute  and  who  can  take 
down  a set,  reassemble  it  and  adjust 
it  to  its  maximum  efficiency.  Out 
there  in  the  trenches  men  are  re- 
quired who  can  concentrate,  fellows 
who  make  quick  decisions  in  emer- 
gencies and  “get  the  business 
through.” 

Are  any  more  of  our  readers  fitted 
to  become  wireless  instructors? 
We’d  like  to  hear  from  them.  They 
will  do  our  country  an  essential 
service.  Nothing  is  more  important 
in  this  great  war  than  the  services  of 
a skilled  worker.  And  few  needs  are 
more  pressing  than  the  call  for  radio 
instructors. 

The  Associatioh  has  discovered  a 
humorist  in  its  ranks.  Deference 
to  his  professional  standing  re- 
strains us  from  publishing  his  name, 
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Mailed  upon  receipt  of 
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INSTRUCTORS 

Men  capable  of 
teaching  the 
theory  and  practice 
of  modern  radio 
communication. 

Excellent  Salaries  for 
Capable  Men 

, m 

Gioe  full  particulars 
in  first  letter 


Director,  Signal  Corps 

Radio  School 

TULANE  UNIVERSITY 

NEW  ORLEANS,  LA. 


Model  Questions  and 
Answers  for  Radio 
Students 

Every  wireless  student  will  quickly  appreciate 
the  value  of  these  questions  and  answers.  They 
will  help  him  master  the  subject  quickly  and 
thoroughly. 

Series  I consists  of  37  cards,  4x6  inches,  con- 
taining 228  questidns  and  a bound  book  of 
answers. 

Series  II  consists  of  48  4x6  cards  containing 
288  more  advanced  questions,  together  with  a 
bound  volume  of  answers. 

Prica  of  complete  sot  of  Series  I or  11,  38  cents 
or  both  sots  for  60  cents. 

WIRELESS  PRESS,  Inc. 

25  ELM  ST.  NEW  YORK  CITY 


but  here  is  his  plea : “I  never  knew 
until  recently  that  tgy  cosmic  exist- 
ence was  so  bound  with  electrons; 
and  am  I to  assume,  from  the  ex- 
planations that  some  of  you  scien- 
tific gents  are  putting  forth  at  head- 
quarters, that  my  personal  atomic 
structure  is  basically  electrical? 
Come  out  and  be  honest  with  we 
oldtimers — we  want  facts.” 

Facts!!  Nothing  easier,  or  more 
agreeable,  we  reply.  We’ve  always 
liked  facts,  and  factors.  Thrive  on 
’em,  in  fact.  Which  is  a fact — abso- 
lutely. So,  for  fact  Number  One, 
dear  sir,  it  should  be  recorded  that 
the  classification  of  atomic  struc- 
tures these  days  is  determined  by 
local  draft  boards.  Moreover,  with 
a normal  congregation  of  atoms 
there  will  be  no  detectable  manifesta- 
tion of  electrons  or  any  other  type 
of  ethereal  radiations. 

It  is  sadly  evident  that  you  have 
not  yet  grasped  the  fundamentals 
underlying  the  structure  of  matter 
as  agreed  upon  by  authorities.  But 
intelligible,  so  to  speak,  thought 
wave  trains  are  occasionally  per- 
mitted to  emanate  from  the  head- 
quarters tower  of  erudition.  With- 
out fear  of  the  law,  therefore,  you 
may  listen  in  this  time;  and  if  you 
can — 

Follow  this  . . . Experiment 

and  reasoning  point  to  the  fact  that 
a normal  atom  is  made  up  of  a dis- 
tinct number  of  electrons  joined  to 
a positively  charged  nucleus  of 
atomic  dimensions,  and  a state  of 
electrical  balance  thus  exists  which 
gives  no  external  electrical  manifes- 
tation. 

Are  you  listening — carefully? 

Suppose  we  drive  an  electron 
from  an  atom,  what  happens?  The 
balance  is  destroyed.  The  unfor- 
tunate atom  is  minus  an  electron, 
and  it  therefore  possesses  an  excess 
of  positive  electricity.  It  has  been 
proven  (over  and  over  again)  that 
the  detached  electron  is  negative 
electricity,  and  it  is  thoroughly  be- 
lieved that  the  so-called  flow  of  an 
electrical  current  in  a conductor  is 
nothing  more  than  the  movement  of 
electrons;  that  is,  it  is  a movement 
of  negative  electricity  from  a nega- 
tive source  towards  the  positive 
terminal. 

We  never  have  positive  electricity 
in  a free  state.  It  is  always  hooked 
up  with  matter  in  some  way  or  an 
other,  in  so  far  as  we  know.  An 
electron,  on  the  other  hand,  can  exist 
independently  of  matter  or  in  asso- 
ciation with  atoms  or  molecules. 

Conductors  of  electricity  such  as 
metals  are  composed  of  free  elec- 
trons which  move  among  the  as- 
semblage of  atoms  at  a normally 
slow  rate.  An  electric  force  applied 


to  the  conductor  will  drive  these 
electrons  from  the  negative  to  the 
positive  direction  at  the  normal  ve- 
locity of  electricity — you  know, 
186,000  miles  per  second.  If  the 
applied  electromotive  force  is  great 
enough,  the  free  electrons  in  the 
conductor  will  collide  with  the 
atoms,  and  produce  heat.  We  ordi- 
narily call  this  heat  production  elec- 
trical resistance. 

Insulators  or  dielectrics,  on  the 
other  hand,  are  assumed  to  possess 
no  free  electrons,  therefore  they  can- 
not pass  the  flow  of  current  in  the 
ordinarily  accepted  sense ; in  fact,  in 
order  to  detach  electrons  from  insu- 
lators, we  must,  for  example,  pierce 
them  with  an  electrical  spark.  We 
thus  tear  sufficient  electrons  out  of 
the  structure  to  cause  a breakdown, 
and  ionization  takes  place,  resulting 
in  the  phenomenon  of  heat  and 
light.  In  plain  words,  electrons  are 
imprisoned  in  insulators  and  we  can 
only  remove  them  by  disrupting  the 
atomic  structure. 

In  summary : Add  an  electron  to 
a normal  atom  and  you  will  have  a 
negatively  charged  body.  Take  an 
electron  away  from  a normal  atom 
and  you  will  have  a positively 
charged  body. 

It  follows,  therefore,  dear  Sir,  that 
your  existence  is  basically  electrical. 
Not  insofar  as  appearances  are  con- 
cerned, for  you  are  of  atomic  dimen- 
sions. But  if  you  have  lived  a nor- 
mal life — a life  made  up  of  a vaguely 
defined  amount  of  positively  charged 
nuclei  (whatever  they  are)  sur- 
rounded by  the  correct  number  of 
electrons  to  effect  a balance — you 
are  just  an  ordinary  everyday  nor- 
mal atom. 

You  undoubtedly  possess  a num- 
ber of  free  electrons  in  your  physical 
makeup.  These  are  easily  set  in 
motion.  Grasp  in  each  hand  the  ter- 
minals of  a 60,000-volt  transformer. 
The  ordinary  slow-moving  free  elec- 
tron which  travels  to  and  fro  in  your 
body  at  a rate  of  about  60  miles  per 
second  will  suddenly  rush  forward 
at  a speed  of  186,000  miles  per 
second. 

Disruption  of  the  atomic  struc- 
ture may  ensue. 

But  that  is  science. 

And  though  here  at  headquarters 
we  greet  the  frankly  curious  many 
times,  yet — as  originally  noted — we 
are  ever  eagerly  inclined  to  standing 
by  the  facts  in  our  statements. 

Come  again. 

Chats  With  Our  Contribs 

Should  the  author  of  a work  of 
fiction  expose  the  plot  of  his  story 
in  the  first  paragraph,  you  would 
probably  seek  to  establish  contact 
with  his  intellect  with  an  armful  of 
bricks.  You  expect  to  twist  and 
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tangle  in  a mental  labyrinth  of  start- 
ling experiences,  the  outcome  of 
which  can  not  be  conjectured  by  the 
keenest  imagination.  And  you  don’t 
expect  the  climax  till  the  last  chap- 
ter— which  accounts  for  our  lady 
fiction  fiends  reading  the  last  three 
pages  first. 

Apropos  of  which  Assn.  Hdq. 
wishes  to  officially  announce  that 
our  organ,  the  Age,  is  designed 
for  masculine  consumption;  L e., 
minus  the  “surprise”  ending — and 
strictly  non-fiction  in  composition. 
Whereas  some  of  our  contribs  eter- 
nally try  to  surprise  us  with  tech- 
nical articles  prepared  a la  novelist. 
It's  a regular  thing  to  find  in  the 
mail  a technical  article  with  the  plot 
Exposed  in  the  last  paragraph.  It 
won’t  do,  worthy  scribes.  Readers 
of  this  magazine  naturally  want  to 
know,  first,  what  your  story  is  all 
about.  And  they’re  right. 

It  couldn't  be  expected,  for  in- 
stance, that  an  architect  who  de- 
signed a house  supplied  the  builder 
first  with  a description  and  drawing 
of  a window,  then  of  a joist,  next  of 
a sill,  then  of  a doorstep,  and  so  on, 
without  extending  the  faintest  idea 
of  what  the  final  appearance  of  the 
house  was  going  to  be.  The  builder 
naturally  requires  first  some  idea  of 
the  general  plan  and  the  objects  of 
the  design. 

And  so  it  is  with  technical  MSS. 
Many  of  our  contribs  hand  us  a 
long,  uninteresting  story  of  the  con- 
struction of  minor  details,  without 
giving  the  faintest  idea  of  what  the 
object  of  the  apparatus  is  until  the 
last  paragraph  is  reached.  This  re- 
quires an  extra  effort  to  grab  the 
verbiage  bull  by  the  horns  and  turn 
him  around  the  other  way. 

What  are  we  grumbling  about? 
The  way  in  which  some  of  you  fel- 
lows with  basically  good  ideas  in 
your  craniums  twist  them  reduces 
the  article  to  the  status  of  a Chi- 
nese puzzle  for  our  scrutiny. 

If  you  offer  us  the  design  of  some 
new  piece  of  amateur  radio  appara- 
tus, it  must  have  some  particular 
use.  All  right,  then  state  the  object 
of  it  in  a broad,  general  way.  Then 
point  out  the  fundamental  parts  of 
which  it  is  composed.  Next  state 
briefly  its  operation  and  then  go  into 
the  details.  Follow  this  by  a con- 
cise statement  of  the  results  secured 
in  practice. 

This  is  the  standard  form  which 
all  our  contribs  should  follow.  It 
doesn’t  mean  adopting  standardized 
forms  of  expression,  however.  We 
want  your  story  to  be  natural,  but 
constructed  with  some  sense  of 
order. 

We  can  use  a great  many  manu- 
scripts on  general  technical  sub- 


jects. Particularly  articles  bearing 
upon  the  construction  of  experi- 
mental apparatus.  Descriptions  of 
new  inventions,  too,  accompanied 
by  first-class  photographs  will  be 
paid  for  at  regular  space  rates. 

You  must  have  noticed  from  last 
month’s  issue  that  a very  large  ma- 
jority of  those  in  the  radio  frater- 
nity are  under  instruction  either  in 
the  Army  or  Navy.  The  figures  run 
up  into  thousands.  They  are  help- 
ing to  solve  one  of  the  greatest  prob- 
lems the  Government  had  to  face.  It 
was  soon  found  that  a picked  set  of 
men  were  required  to  operate  com- 
plicated apparatus  of  modern  tele- 
graph equipment. 

Men  in  the  service  cannot,  of 
course,  write  for  publication  without 
permission  from  superior  officers, 
but  we  believe  that  many  experi- 
ences which  raw  recruits  have 
undergone  at  these  radio  schools 
would  prove  of  great  interest  to  our 
readers.  These  fellows  should  get 
busy — take  pen  in  hand,  and  all  that. 
Routing  the  product : MSS.,  superior 
officer,  us.  We  can  handle  a lot  of 
these  articles. 

Queries  Answered 

Aniweri  will  be  given  in  thi*  department  to 
questions  of  subscribers,  covering  the  full  range 
oi  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are 
of  general  interest  to  readers  will  be  published 
here.  The  subscriber’s  name  and  address  must  be 
given  in  all  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necessary  they 
must  be  on  a separate  sheet  and  drawn  with  India 
ink.  Not  more  than  five  questions  of  one  reader 
can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 

A.  B.  S.,  Cleveland,  Ohio: 

The  speed  at  which  a synchronous 
motor  will  run  when  connected  to  an 
alternator  supplying  current  at  a given 
frequency  may  be  determined  as  f Allows: 
2 X f X 60 


P 

when  S = the  revolution  of  the  arma- 
ture per  minute,  f = frequency  of  the 
supply  current,  P = number  of  poles  in 
the  motor  field. 

A ten-pole  motor,  for  example,  would 
run  720  revolutions  per  minute. 

Replying  to  your  second  query,  syn- 
chronous motors  possess  several  disad- 
vantages, among  which  may  be  men- 
tioned that  they  are  not  adapted  to  vari- 
able speed;  they  possess  a small  start- 
ing torque;  they  require  an  outside  ex- 
citing current  and  very  skillful  attention 
during  operation. 

Replying  to  your  third  query,  the  syn- 
chronous motor  adjusts  itself  to  variable 
loads  by  the  change  of  phase  difference 
between  the  armature  current  and  the  ap- 
plied E.  M.  F.  This  is  too  comprehen- 
sive a subject  to  be  discussed  here;  an 
explanation  will  be  found  in  any  text- 
book of  alternating  current  engineering. 
* * * 

D.  M.  A.,  Washington,  D.  C.: 

The  inductance  of  a dynamo  armature 
may  be  obtained  by  sending  through  it 
when  at  rest  a measured  alternating  cur- 
rent simultaneously  measuring  the 

E.  M.  F.  between  the  collector  rings.  The 
following  formula  then  applies: 


SILVER 

FOR 

Spark  Gaps 
or  Contacts 

WE  CAN  FUR- 
NISH imme- 
diately : Pure  silver 
for  sparking  pur- 
poses on  quenched 
spark  gaps.  Sterling 
silver  for  contacts  on 
sending  or  relay 
keys.  Pure  granu- 
lated silver  for  coat- 
ings on  Leyden  Jars. 
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This  Buzzer  Will 
Help  You  Learn 
the  Code 

The  main  object  of  this  Practice  Set  is  to 
enable  the  beginner  to  learn  the  Continental 
Code,  which  is  easily  mastered  as  the  buzzer 
reproduces  the  sound  of  the  signals  of  the  most 
modern  wireless  stations  perfectly. 

Recommended  for  private  use  and  for 
schools;  it  gives  excellent  service  for  class 
instruction  in  code  work.  Full  directions  with 
each  set 

When  used  in  connection  with  Marconi- 
Victor  Records  this  set  enables  the  student  to 
make  exceedingly  rapid  progress. 

Wireless  Practice  Set.  With  Red  s*  ng 

Seal  Dry  Battery  and  Cord. 

Parcel  post  or  express  charges  extra 
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CHARLES  F. 
CAMPBELL 

14  West  31st  Street 

NEW  YORK  CITY 


A Set  of  Marconi- 
Victor  Records  Will 
Help  You  Master 
the  Code  Quickly 

These  records  for  the  teaching  of  the  wire- 
less code  are  proving  remarkably  popular  and 
effective.  Men  are  using  them  for  individual 
instruction  at  home,  in  schools,  camps  and 
training  stations. 

Many  of  the  leading  institutes  where  wire- 
less is  being  taught  are  using  the  MARCONI- 
VICTOR  RECORDS  for  the  rapid  and  efficient 
training  of  men. 

A Mt  of  iix  double-faced  Marconi- Victor 
Record e,  complete  in  a container  with  instruction 
manual,  specially  priced  at  $6.00. 

WIRELESS  PRESS,  Inc. 

25  Elm  Street  New  York  City 


E=I  V R!  +-  (2  * N)JLJ 
or 

1 

lj==  pTN  V E2  — (I  R)s 

If  the  armature  resistance  R and  the 
frequency  N are  known,  the  foregoing 
formula  will  give  the  desired  result.  Be 
sure  and  take  into  consideration  that  the 
value  of  L varies  largely  with  the  posi- 
tion of  the  armature  in  respect  to  the 
field  poles.  The  reason  is,  of  course, 
obvious. 

* * * 

H.  R.  T„  Sydney,  X.  S.  W.: 

Your  queries  in  regard  to  armature 
reaction  in  an  alternator  will  be  found 
answered  in  any  text-book  devoted  to 
alternating  current  engineering. 

When  the  armature  current  of  an  al- 
ternator is  in  phase  with  E.M.F.,  the 
armature  reaction  is  negligible  and  the 
field  flux  therefore  remains  practically 
constant.  On  the  other  hand,  a lagging 
armature  current  opposes  the  magnetiz- 
ing action  of  the  held  coils,  whereas  a 
leading  current  assists  the  magnetization 
of  the  field  poles. 

Obviously  an  alternating  current  cir- 
cuit of  high  self-inductance  will  tend  to 
decrease  the  voltage  of  the  alternator. 

* * * 

L.  W.  Seattle,  Wash.: 

A graphite  rod  of  approximately  2,000 
ohms  will  give  the  required  resistance 
to  be  placed  in  series  with  your  400-ohm 
potentiometer. 

* * * 

G.  C.  H„  fort  Stockton.  Tex.: 

In  the  wiring  up  of  a vacuum  tube 
panel  receiving  set,  care  should  be  taken 
to  run  the  grid  and  plate  circuit  wires 
as  far  from  one  another  as  possible,  and 
preferably  at  right  angles.  The  two 
secondary  terminals  of  the  receiving 
transformer  should  be  fairly  well  sep- 
arated or  otherwise  they  would  add  a 
shunt  capacity  of  considerable  value  to 
the  secondary  circuit. 

You  can  readily  see  that  if  the  grid 
and  plate  circuit  wires  are  placed  in 
inductive  relation,  a certain  amount  of 
regenerative  coupling  will  be  obtained 
which  may  not  be  desirable  in  the  cir- 
cuit you  have  under  consideration.  It 
is  not  necessary  to  go  to  extremes  in 
this  matter,  but  it  is  well  to  take  a cer- 
tain amount  of  precaution. 

We  would  not  advise  the  use  of  an 
ordinary  plug  strap  switch  board  for  ex- 
perimenting with  different  circuits  for 
the  reason  that  the  parallel  conductors 
of  the  plug  cords  possess  a considerable 
amount  of  capacity  between  wires.  This 
may  upset  the  working  of  certain  cir- 
cuits. 

Replying  to  your  third  query,  it  will 
not  harm  matters  to  bring  the  taps 
from  the  primary  and  secondary  coils  of 
the  receiving  tuner  through  the  inside 
of  the  tube.  It  would  be  well,  however, 
not  to  make  them  of  inordinate  length. 
* * * 

S.  F.  McC.,  Mercer,  Pa.: 

Ques. — (1)  If  a receiving  set  is  con- 
structed so  that  the  inductance  can  be 
varied  one  turn  at  a time,  is  it  ever 
necessary  to  employ  a variometer  ? 

Ans. — (1)  A single  turn  multi-point 
switch  will  give  all  the  regulation  re- 
quired. In  event,  however,  that  a single 
turn  switch  is  not  provided,  the  variome- 
ter will  be  found  useful. 

* • * 

R.  D.  L.: 

Ques.— (1)  Are  there  any  opportuni- 
ties open  for  qualified  wireless  telegra- 
pher experimenters  to  train  students  in 
either  the  Army  or  Navy?  What  are 
the  chances  of  securing  such  employ- 


ment and  would  a first-class  amateur 
experience  aid  &e  applicant  in  securing 
recognition  ? 

Ans. — (1)  We  believe  that  the  ama- 
teur's experience  in  manipulating  experi- 
mental wireless  apparatus  has  secured 
just  recognition  on  the  part  of  the  Gov- 
ernment. A radio  engineer  in  charge  of 
a large  Government  radio  school  states 
that  the  students  who  were  formerly 
amateurs  made  by  far  the  most  rapid 
progress.  He  found  it  rather  difficult 
to  teach  men  who  have  not  had  such 
experience  to  manipulate  radio  apparatus 
to  secure  the  best  results. 

We  are  informed  by  the  directors  of 
the  Marconi  Institute  that  they  are  in 
receipt  of  numerous  inquiries  from  col- 
leges and  universities  throughout  the 
United  States  for  the  services  of  radio 
instructors  to  train  men  in  the  Students’ 
Army  Training  Corps.  If  any  who  have 
had  commercial  or  amateur  experience 
believe  themselves  qualified  to  carry  on 
such  work  they  should  communicate 
with  the  editorial  office  of  this  maga- 
zine. Recommendations  to  the  proper 
parties  will  be  made. 

* * * 

T.  D.  L..  Denver,  Col.: 

We  understand  that  radio  students  at 
Great  Lakes,  111.,  after  they  obtain  a 
certain  ability  in  the  International  tele- 
graph code  are  transferred  to  the  classes 
of  Harvard  University.  If  they  pass  the 
examinations  at  this  institution  they  are 
assigned  to  land  stations,  aviation  camps 
or  battleships.  The  greater  proportion 
of  assignments  are  made  to  the  fleet. 

In  reply  to  your  second  inquiry,  we 
understand  that  promotions  from  third- 
class  electrician  up  to  the  appointments 
of  chiefs  are  judged  from  the  results  of 
technical  examinations  given  from  time 
to  time  to  those  of  proper  qualifica- 
tions. 

A chief  electrician  should  have  a gen- 
eral all-around  knowledge  of  wireless 
transmitters  and  receivers.  He  should 
be  able  to  make  elementary  calculations 
on  oscillation  circuits.  It  is  a foregone 
conclusion  that  he  will  have  knowledge 
of  tuning  by  means  of  a wave  meter 
and  measurement  of  the  logarithmic 
decrement.  Graduates  of  the  Naval 
schools  are  expected  to  transmit  and 
receive  at  a speed  of  25  words  per 
minute. 

* * * 

A.  B.  D.,  Cleveland,  Ohio: 

Ques. — (1)  How  can  one  enroll  in  the 
Students'  Army  Training  Corps? 

Ans. — (1)  It  is  our  understanding  that 
if  a man  coming  within  draft  age  is  al- 
ready a pupil  of  a properly  appointed 
Government  training  school,  he  will  be 
permitted  to  remain  and  complete  his 
course  if  the  course  he  is  taking  is  of  value 
to  the  Government  in  prosecution  of  the 
war.  On  the  other  hand,  those  who  are 
not  in  attendance  at  colleges  or  univer- 
sities are  selected  according  to  the  num- 
ber of  vacancies  in  the  Students’  Army 
Training  Corps,  application  being  made 
through  local  draft  boards. 

This  is  not  official  information,  but  it 
seems  to  be  the  general  procedure  fol- 
lowed in  New  York. 

Newspaper  reports  have  it  that  the 
Navy  will  open  enlistments  for  15,000 
men  per  month  from  the  various  draft 
boards. 

In  reply  to  your  third  query,  we  be- 
lieve that  your  knowledge  of  radio  teleg- 
raphy will  receive  consideration  from 
the  Government  after  you  have  been 
called  to  service  or  permitted  to  enlist. 
As  you  will  note  from  the  draft  question- 
naire a thorough  classification  of  all  se- 
lected men  is  to  be  made. 
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Above  the  Battle.  By  Capt.  Vivian  Drake, 
R.  A.  F.  Cloth  binding,  1x7 inches,  323  pages. 
Appleton.  Price  $1.50  net. 

The  candidate  for.  military  aviation 
honors  seems  to  have  been  particularly 
in  the  mind  of  the  author  while  writing 
this  book.  The  viewpoint  is  British, 
and  the  places  and  machines  dealt  with 
are  English  in  substance,  yet  the  spirit 
of  aviation  training  has  been  caught 
with  universality  of  understanding,  and 
incidentally  set  down  with  many  a whim- 
sical touch  to  lend  charm  to  semi-tech- 
nical descriptive  passages.  When  the 
training  chapters  are  passed  and  the  voy- 
age overseas  begun,  the  reader  views 
the  proceeding  with  a tinge  of  regret. 
So  graphic  has  been  Capt.  Drake’s 
descriptions  of  sensations  in  first  flights 
that  it  is  natural  to  wish  for  more.  But 
equally  important  phases  of  flying  are 
later  included  and  described  with  quite 
as  much  skill.  Bombing  raids  and  night 
flights,  artillery  control,  the  day’s  work 
— in  fact  one  chapter  is  so  called — all 
are  interestingly  told  in  an  easy  conver- 
sational style.  Readers  who  care  for  a 
little  extra  substance  with  an  amiable 
descriptive  method  will  be  pleased  with 
this  book. 

Obtainable  through  the  Book  Dept.,  The  Wire- 
less Age. 


High  Adventure.  By  James  Norman  Hall. 
Cloth  binding,  5x7%  inches,  237  pages.  Houghton 
Mifflin.  Price  $1.50  net. 


Cavalry  of  the  Clouds.  By  Capt.  Alan  Bott. 
Cloth  binding,  5x7  VS  inches,  266  pages.  Double- 
day, Page.  Price  $1.50  net. 


Knights  of  the  Air.  By  Lieut.  Bennett  A.  Mol- 
ter.  Cloth  binding,  5x7%  inches,  243  pages.  Ap- 
pleton. Price  $1.50  net. 

The  three  books  listed  above  are  of 
similar  type,  all  personal  narratives  and 
dealing  broadly  with  military  aviation 
in  somewhat  the  same  manner  as  the 
two  narrative  volumes  just  reviewed.  In 
full  justice  to  all,  it  must  be  said  that 
they  are  unusually  well  written  and  leave 
little  upon  which  to  base  a preference 
for  the  reader.  In  view  of  which,  and 
since  the  main  purpose  of  a book  review 
is  to  aid  readers  to  a decision  as  to 
whether  or  not  they  wish  to  secure  the 
volume,  the  only  real  distinction  must 
remain  in  subject,  rather  than  composi- 
tion. 

Mr.  Hall  bases  his  incidents  and  anec- 
dotes on  the  Lafayette  Escadrille.  and 
its  members. 

Captain  Bott  glimpses  the  early  war 
work  of  the  Royal  Flying  Corps  in 
France. 

Lieutenant  Molter  does  not  limit  him- 
self to  his  unit,  Escadrille  N-102,  but  in- 
cludes rather  broad  observations  of  facts 
and  methods,  with  less  emphasis  upon 
experiences. 

All  three  books  obtainable  through  the  Book 
Dept.,  The  Wireless  Age. 


Traveling  Under  Orders.  By  Major  William  E. 
Dunn.  Cloth  binding,  4kSx6  inches,  80  pages. 
Harper.  Price  50  cents  net. 

This  volume  is  one  of  those  supple- 
mentary texts  for  Army  officers  that 
take  up  the  very  details  which  govern 
recognition  of  an  organization  com- 
mander as  a mediocre  or  successful 
leader  of  troops.  Drill  manuals  and  field 
service  texts  give,  so  to  speak,  only  the 
rules  of  command.  Major  Dunn’s  little 
book  takes  hold  of  the  unwritten  rules 
which  have  recently  been  required  by  the 
problem  of  moving  a battery  from  a 
cantonment  here  to  the  front  in  France. 
The  small  things  that  are  supposedly 
learned  only  by  experience  are  particu- 
lar subjects  for  his  discussion.  This 
item,  for  example,  will  be  greeted  with 


a reminiscent  grin  by  every  officer  who 
has  once  entrained  his  command: 
“Trucks  are  obtained  from  a quartermas- 
ter to  haul  the  property  from  the  camps 
to  the  train.  After  a certain  number  of 
trucks  have  been  assigned  to  an  organi- 
zation, a non-commissioned  officer  must 
be  detailed  to  remain  permanently  with 
each  truck,  both  in  going  to  and  return- 
ing from  the  train.  Otherwise,  an  or- 
ganization commander  will  soon  find  his 
trucks  busily  engaged  in  hauling  for 
other  outfits.”  Equally  pertinent  is  the 
warning  that  the  train  conductor  and 
Pullman  conductor  check  their  account 
with  that  of  the  organization,  and  if  a 
few  extra  vacant  berths  are  occupied  by 
the  men  for  their  additional  comfort,  a 
letter  will  eventually  come  from  the  War 
Department  to  the  commander,  “request- 
ing him  to  explain  why  a charge  for  the 
same  should  not  be  deducted  from  his 
pay.”  Tips  like  these  appear  on  nearly 
every  page,  outlining  the  journey  by  sea, 
arrival  in  France  and  quartering  at  the 
training  camp,  marching  to  the  front, 
billeting  and  arrival  on  the  firing  line. 
Certain  it  is  that  an  officer  cannot  make 
a better  50-cent  investment  than  in  pro- 
curing a copy  of  this  little  volume  prior 
to  departure  overseas. 

Obtainable  through  the  Book  Dept.,  The  Wire- 
less Age.  


The  Koehler  Method  of  Physical  Drill.  By  Capt. 
William  H.  Wilbur.  Cloth  binding,  4)4x6  inches, 
149  pages.  Lippincott.  Price  $1.00  net. 

Every  American  knows  and  admires 
what  is  recognized  as  the  West  Point 
carriage.  It  is  distinctive  and  more  than 
ordinarily  graceful — and  exceedingly  dif- 
ficult of  imitation.  The  reason  for  this 
is  perfectly  clear  to  the  initiated,  for 
the  set  of  our  cadets’  heads  and  shoul- 
ders, swinging  stride  and  easy  position 
of  arms  are  the  direct  result  of  _ a 
method  of  physical  training  that  is  quite 
as  distinctive  as  the  result  it  secures. 
To  Major  Koehler  entire,  credit  is  due 
for  this  physical  drill,  and  to  application 
of  its  principles  the  text  of  the  present 
volume  is  devoted.  In  the  hands  of  the 
author.  Captain  Wilbur,  the  explanations 
reflect  the  Koehler  personality  which 
has  contributed  so  greatly  to  his  success. 
Captain  Wilbur  has  been  his  assistant  at 
Wfest  Point  and  special  instructor  at 
Plattsburg,  and  he  manages  to  convey 
in  the  pages  that  running  exhortation  to 
special  effort  which  in  the  Army  is  uni- 
versally known  as  “boning  Koehler.”  As 
an  instance,  in  the  breathing  exercises 
we  find  the  interpolating  directions: 
“Fill  them  up!  On  your  toes! 
S-t-r-e-t-c-h!!  Come  on!”  And  again, 
in  counting:  “one,  two,  three,  four* — 
mark,  each,  position,  four — one,  two, 
three,  four— 4ioId,  your  heads,  up  four,” 
or  for  individual  correction:  “one,  two — 
one.  Brown — up  on  your  t-o-e-s,  two — 
one.  two— one,  that’s  right — one,  two,” 
etc. 

Thus  in  this  small  volume  the  reader 
is  given  not  only  the  exercises  well  il- 
lustrated by  photographs,  but  clearly  in- 
dicates how  the  instructor  may  make  the 
men  feel  that  these  physical  drills  are 
helping  to  make  their  particular  organi- 
zation the  best  in  the  army.  The  ad- 
vance in  physical  drill  which  marked 
the  advent  of  Major  Koehler’s  method,- 
being  perpetuated  in  this  small  volume, 
makes  the  contribution  of  its  author  of 
very  material  value  in  building  up  men 
physically  and  working  them  up  men- 
tally. 

Obtainable  through  the  Book  Dept.,  The  Wire- 
less Age. 


En  l’air!  (In  the  Air).  By  Lieut.  Bert  Hall. 
Cloth  binding,  5x7%  inches,  153  pages.  New 
Library.  Price  $1.65  net. 

This  book,  which  takes  its  title  from 
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A Big  $1.50  Wireless  Book 
for  50  Cents 
SPECIAL 

Eight  hundred  pages  of  interesting  and  use- 
ful wireless  information.  Fully  illustrated  with 
charts,  diagrams,  illustrations.  The  chapters  on 
Useful  Formulae  and  Equations,  Glossary  of 
Terms,  Dictionary  of  Technical  Terms,  Useful 
Data  and  Tables,  and  Code  Signals  are  valuable 
for  reference  purposes.  The  large  wireless 
map  that  is  bound  into  this  book  is  excellent  for 
student  and  operator. 

We  have  a limited  number  of  copies  of  The 
Year  Book  of  Wireless  Telegraphy  and  Tele? 
hony  1915,  originally  published  to  sell  for 
1.50  a volume  that  we  will  mail  postpaid  as 
long  as  they  last  for  50  cents  a copy. 

Bound  in  cloth,  stamped  in  gold.  Every  wire- 
less man  has  good  use  for  one  of  these  books. 
Orders  filled  at  this  special  price  as  long  as  our 
present  limited  stock  remains. 
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A new  wireless  magazine  that 
should  interest  you 


“Sea,  Land 
and  Air” 

Published  by  The  Wireless 
Press,  Sydney,  N.  S.  W. 

Controlled  by  Amalgamated 
Wireless  (Australasia)  Ltd. 

JJER.E  you  have  a new 
monthly  journal,  pub- 
lished in  Australia  for  radio 
men  everywhere. 

Its  72  pages  of  interesting 
text,  illustrations  and  dia- 
grams present  the  very 
atest  developmentsin  wire- 
ess  work. 

All  Australasian  matters 
relating  to  Radio  Tele* 
phony  9 Radio  <T'clc£raphyi 
Mercantile  Marine,  Navy 
and  Aviation  are  described 
and  illustrated  fully — right 
up  to  the  minute. 

Technical  subjects  are  de- 
scribed in  simplest  terms. 

Subscription  price,  $2.64 
per  year. 
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MATHEMATICS 

For  The  Practical  Man 

by 

GEOROE  HOWE,  M.  E. 

A Common  Sense  Treatment  Explaining 
quickly  and  simply  all  the  elements  of  Alge- 
bra, Geometry,  Trigonometry,  Coordinate 
Geometry  and  Calculus. 

Cloth.  5x7%  Inches.  42  Diagrams. 

Price  $1.25.  Postage  7c. 

This  book  assumes  no  mathematical  knowl- 
edge beyond  arithmetic  on  your  part.  With 
this  knowledge  of  plain  arithmetic  as  a basis, 
the  author  "begins  «at  the  beginning,"  and 
takes  you,  step  by  step.  In  a simple  and  easily 
understood  way,  to  a full  knowledge  of  the 
principles  and  operations  of  higher  mathe- 
matics. There  are  206  problems  for  you  to 
experiment  with  and  then  you  can  verify  your 
results  with  the  answers  printed  In  the  back 
of  the  book.  The  book  is  worth  more  than 
91.26,  If  It  shows  you  how  to  solve  your  prob- 
lems accurately. 

WIRELESS  PRESS.  Inc. 

28  ELM  STREET  NEW  YORK 


the  command  given  French  aviators  to 
leave  the  ground  on  a mission,  is  the 
personal  narrative  of  one  among  the 
first  of  Americans  living  in  France  to 
enlist  at  the  outbreak  of  the  war.  This 
group,  thinking  a country  good  enough 
to  live  in  was  good  enough  to  fight  for, 
were  first  to  the  trenches  with  the  For- 
eign Legion.  Experiences  there  are  brief- 
ly covered  and  then  the  balance  of  the 
book  is  devoted  to  aviation  training  and 
various  episodes  of  war  combat  Lieut 
Hall’s  story  is  really  an  informal  record 
of  the  now  famous  Lafayette  Escadrille; 
the  reader  is  introduced  to  the  original 
ten  American  members  and  learns  of 
their  exploits  and  methods  of  attack. 

Obtainable  through  the  Book  Dept.,  The  Wiaa* 
less  Ace. 


Gloriou*  Exploits  oi  the  Air.  By  Edgar  Mid- 
dleton. Cloth  binding,  5x7)4  inches,  256  pages. 
Appleton.  Price  $L3jf  net. 

By  numerous  anecdotes  and  comments 
on  branches  of  the  air  service,  Mr.  Mid- 
dleton has  gathered  into  his  volume  a 
neat  collection  of  human  interest  docu- 
ments dealing  with  aviation  in  war  time. 
The  necessity,  or  supposed  need,  for 
designating  the  men  as  X,  Y,  or  Z,  in- 
stead of  giving  their  real  names  is  un- 
fortunate, but  in  spite  of  this  handicap 
the  exploits  in  themselves  are  so  dra- 
matic, and  in  character  so  heroic,  that 
the  aviator  stands  forth  as  a distinct 
type  of  warrior,  resourceful  and  agile- 
minded,  brave  and  with  high  principles 
of  honor.  For  an  evening's  entertain- 
ment, no  better  book  of  its  kind  could 
be  found. 

Obtainable  through  the  Book  Dept.,  Tbi  Win- 
Lisa  Act. 


_ Gloaaarjr  of  Aviation  Terms,  Kogiiab- French. 
Compiled  by  Capt.  Victor  W.  Page  and  Lieut. 
Paul  MontarioL  Stiff  boards,  5x7)4  inches,  94 
pages.  Henley.  Price  $1.00  net. 

This  booklet  does  not  give  definitions 
of  terms,  but  supplies  the  French  equiva- 
lents for  a list  which  is  divided  into  four 
parts,  namely,  flying  field,  the  plane,  the 
engine,  tools  and  shop.  Fourteen  illus- 
trations are  included,  the  parts  of  the 
apparatus  shown  in  each  being  clearly 
lettered  with  the  French  term  above  a 
line  under  which  the  English  designa- 
tion is  given.  The  book  is  intended 
only  for  use  of  those  already  familiar 
with  aviation. 

Obtainable  through  the  Book  Dept.,  Tbi  Whi- 
les! Acs. 


A French-Engliah  Military  Technical  Dictionary. 
By  Col.  De  Witt  Willcox,  U.  S.  A.  Cloth  bind- 
ing, 6)4x9)4  inches,  584  pages.  Harper.  Price 
$4.00  net 


Colonel  Willcox’s  standard  work  ap- 
pears in  1918  dress  with  nearly  a hun- 
dred added  pages  to  include  all  the  new 
technical  nomenclature  of  aviation  and 
trench  warfare.  Even  military  slang  and 
the  special  modern  terms  of  'the  artillery 
and  the  camouflage  corps  appear,  bring- 
ing the  dictionary  literally  up  to  date. 
Its  compiler’s  position  as  Professor  of 
Modern  Languages  at  West  Point  has 
given  him  unusual  opportunities  to  col- 
lect the  new  words  from  reading  official 
and  standard  texts.  Thus  for  the  officer 
about  to  engage  in  overseas  service  it 
may  well  prove  an  invaluable  aid  should 
he  be  assigned  in  time  to  liaison  duty. 

Obtainable  through  the  Book  Dept.,  Tbi  Whi- 
les! Ace. 


Fundamentals  of  Naval  Service.  By  Command- 
er Yates  Stirling,  U.  S.  N.  Cloth  binding,  4)4x7 
inches,  589  pages.  Lippincott  Price  $2.00  net 

Civilians  in  the  draft  who  purpose  ar- 
ranging for  induction  into  the  Navy  will 
find  in  this  volume  an  exceptionally 
broad  and  practical  explanation  of  the 
workings  of  all  parts  of  naval  ships  and 
the  duties  of  the  various  classes  of  per- 
sonnel. It  is  a condensation  in  very 


readable  form  of  an  immense  amount  of 
official  material  from  the  Navy  Depart- 
ment and  a thoughtful  abstract  of  the 
best  essays  on  sea  strategy. 

Past  and  present  naval  policy  is  re- 
viewed, principles  of  strategy  given,  and 
traditions,  training,  honors  and  distinc- 
tions explained.  The  evolution  of  the 
modern  dreadnaught  is  traced  and  all 
types  of  battle  craft  described.  Organi- 
zation and  administration  of  the  depart- 
ment and  a warship  at  sea  is  contained 
in  a separate  section.  Seamanship,  navi- 
gation, construction  and  ordnance  lead 
up  to  a careful  explanation  of  the  multi- 
tudinous uses  of  electricity  and  the  many 
engineering  branches  which  comprise  the 
naval  establishment.  Naval  aviation  ia 
also  dealt  with,  and  the  personal  aspect* 
broadened  to  include  a survey  of  the 
navy  as  a career  and  the  soldierly  duties 
of  the  sailor.  Even  first  aid  and  hy- 
giene are  listed  among  the  subjects  con- 
tained between  the  covers  of  this  veritable 
“bible”  of  naval  affairs. 

It  may  be  said  without  reservation  that 
Commander  Sterling  has  produced  a 
notable  contribution  to  naval  literature 
in  this  handbook. 

Obtainable  through  the  Book  Dept,  Tbi  Who- 
les! Asa. 


STATEMENT  OF  THE  OWNERSHIP, 
MANAGEMENT.  CIRCULATION,  ETC, 
REQUIRED  BY  THE  ACT  OF  CON- 
GRESS OF  AUGUST  24,  1912. 

Of  Tbi  Whiles!  Ace,  published  monthly  at 
New  York,  N.  Y..  for  OcL  I.  1918. 


State  of  New  York.  1 
County  of  New  York.  J 


Before  me,  a Notary  Public  in  and  for  the 
State  and  county  aforesaid,  personally  appeared 
E.  J.  Nally,  who,  having  been  duly  sworn  accord- 
ing to  law,  deposes  and  says  that  he  is  the  Presi- 
dent of  Wireless  Press,  Inc.,  publisher  of  Tbi 
Wishes!  Age,  and  that  the  following  is,  to  the 
best  of  his  knowledge  and  belief,  a true  statement 
of  the  ownership,  management,  etc.,  of  the  afore- 
said publication  for  the  date  shown  in  the  above 
caption,  required  by  the  Act  of  August  24,  1912, 
embodied  in  section  443,  Postal  Laws  and  Regu- 
lations, to  wit: 

1.  That  the  names  and  addresses  of  the  pub- 
lisher, editor,  managing  editor,  and  business  man- 
agers are. 

Publisher,  Wireless  Press,  Inc.,  25  Elm  St.,  New 
York.  N.  Y. 

Editor,  J.  Andrew  White,  25  Elm  St,  New 
York.  N.  Y. 

Managing  Editor,  None. 

Business  Manager,  Alonso  Fogal,  Jr.,  25  Elm  St., 
New  York,  N.  Y. 

2.  That  the  owners  are:  (Give  names  and  ad- 
dresses of  individual  owners,  or,  if  a corporation, 
give  its  name  and  the  names  and  addresses  of 
stockholders  owning  or  holding  1 per  cent  or  more 
of  the  total  amount  of  stock.) 

Wireless  Press,  Inc.,  25  Elm  St,  New  York, 
N.  Y. 

E.  J.  Nally  (851  shares),  233  Broadway,  New 
York  N.  Y. 

3.  That  the  known  bondholders,  mortgagees,  and 
other  security  holders  owning  or  holding  1 per  cent 
or  more  of  total  amount  of  bonds,  mortgages,  or 
other  securities  are:  (If  there  are  none,  so  state.) 
None. 

4.  That  the  two  paragraphs  next  above,  giving 
the  names  of  the  owners,  stockholders,  and  secur- 
ity holders,  if  any,  contain  not  only  the  list  of 
stockholders  and  security  holders  as  they  appear 
upon  the  books  of  the  company  but  also,  in  cases 
where  the  stockholder  or  security  holder  appears 
upon  the  books  of  the  company  as  trustee  or  in  any 
other  fiduciary  relation,  the  name  of  the  person 
or  corporation  for  whom  such  trustee  ia  acting,  ia 
given;  also  that  the  said  two  paragraphs  contain 
statements  embracing  affiant’s  full  knowledge  and 
belief  aa  to  the  circumstances  and  conditions  under 
which  stockholders  and  security  holders  who  do 
not  appear  upon  the  books  of  the  company  aa 
trustees,  hold  stock  and  securities  in  a capacity 
other  than  that  of  a bona  fide  owner;  and  this 
affiant  baa  no  reason  to  believe  that  any  other 
person,  association,  or  corporation  has  any  inter- 
est direct  or  indirect  in  the  said  stock,  bonds,  or 
other  securities  than  as  so  stated  by  him. 

E.  J.  NALLY, 

President. 

Sworn  to  and  subscribed  before  me  this  fifth  day 

of  October,  1918. 

(Seal.)  M.  H.  PAYNE. 

(My  commission  expires  March  30.  1920.) 
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' You  have  a real  opportunity 
this  season  to  earn  extra  money 
during  your  spare  time. 

More  than  400  colleges  and  edu- 
cational institutions  will  teach 
wireless  this  winter. 

Men  in  training  in  the  various 
camps  are  studying  wireless  for 
use  in  the  Navy,  Signal  Corps, 
Aviation  Section,  Artillery  and 
Tanks  divisions. 

Every  one  of  these  men  in  train- 
ing is  a direct  prospect  for  “The 
Wireless  Age,”  our  radio  text 
books,  practice  buzzer  sets  and 
Marconi-Victor  Wireless  Records. 

The  men  in  various  parts  of  the 
country  who  have  represented  us 
during  the  past  summer  have 
made  good  money  considering  the 
time  they  devoted  to  this  work. 
More  money  can  be  made  by  men 
this  winter  because  thousands  of 
additional  men  will  be  training 
for  radio  service. 

We  have,  during  the  past  year 
sold  more  than  35,000  copies  of 
“Practical  Wireless  Telegraphy.” 
yet  the  surface  has  hardly  been 
scratched. 

Our  new  book  “Vacuum  Tubes 
in  Wireless  Communication”  is 
the  only  book  published  on  this 
subject  and  is  fast  proving  a big 
seller. 

Two  new  books  will  be  ready 
for  you  within  the  next  month, 
“Practical  Aviation  for  Military 
Airmen”  and  “Radio  Instruments 
and  Measurements.” 

The  Signal  Corps  man  finds  a 
wealth  of  useful  information  in 
our  “Signal  Corps  Manual”  and 
it’s  an  easy  seller  too. 

We  need  more  good  men  as 
representatives.  How  about  you I 
We  can  make  it  worth  your  while. 
Write  to-day  for  full  particulars. 

WIRELESS  PRESS,  Inc. 

25  Elm  Street,  New  York  City. 


THE  “ Ex  ibe  ” BATTERY 

for  Wireless  and  Emergency  Lighting  has 

fbeen  tried-out  and  service-proved.  Built 
into  it,  is  the  knowledge  gained  by  thirty 
years  of  specialized  storage  battery  build- 
ing experience.  This  means  that  the 
M,  “Exifce”  just  naturally  must  be  right. 

Bulletin  No.  168  will  bo  mailmd  upon  roquoot 

The  Electric  Storage  Battery  Co. 

New  York  Boston  PHILADELPHIA.  PA.  Chicago  Danvar 

St.  Louis  Claroland  Atlanta  1888*1918  Rochastar  Datroit  Toronto 
Minneapolis  Washington  Pittsburgh  San  Francisco  Kansas  City 


" THERE’S  MONEY  IN  IT" 

LEARN  TELEGRAPHY!^ 

:_.._.“MORSE  AND  WIR  ELESSli'- 


*.  TEACH  YOURSELF 

in  hnlf  usual  Mm*,  at  trifling  coat,  with  the  wonderful  Automatic  Tranamltter.  THE 
, iuXii  OMNIGRAPH.  Scnda  unlimited  Moree  or  Continental  meaaageB,  at  an,  speed, 

..  Iu,t  aa  an  expert  operator  would.  Adopted  It  II.  S.  Gownmnt.  A styks.  Calal«i«  (ret 
OMNIGRAPH  JIFG.  CO.,  89-C.  Cortlandt  St.,  New  York 


Buy  Your  Wireless  Age  by  the  Year 

By  so  doing  you  help  YOURSELF  and  Uncle  Sam  too 


The  Wireless  Age  is  the  only  medium 
through  which  wireless  men  can  communi- 
cate to  one  another  their  ideas  and  in- 
ventions, and  find  out  what  is  going  on  in 
the  art  during  this  extraordinary  period. 

There  is  an  immediate  demand  for 
skilled  radio  men  in  military  service, 
who  will  have  a wide  field  of  opportun- 
ity in  future  commercial  and  federal  and 
local  government  service  after  the  war. 

WIRELESS  PRESS,  Inc. 


You  can  use  the  opportunity  present- 
ed in  THE  WIRELESS  AGE  to  pre- 
pare for  useful  and  remunerative  work. 

Government  restrictions  on  newsstand 
distribution,  to  conserve  paper  supplies, 
mate  it  desirable  that  each  reader  now 
subscribe  for  one  year,  sending  subscrip- 
tions ( $2.00)  through  their  local  news- 
dealer, or  direct  to  us  if  more  convenient. 

25  Elm  Street,  New  York 
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Automatic  and  hand  operated  controllers,  magnetic  switches,  transfer 
switches  and  other  controller  accessories,  have  been  especially  designed 
and  are  being  manufactured  in  large  quantities,  to  meet  Navy  Specifica- 
tions, No.  RE  13A  111D. 

t]l  This  I-C  equipment  is  being  used  by  the  largest  and  most  discriminating 
manufacturers  of  radio  apparatus. 

Industrial  CotifrollerCo. 


Milwaukee 


Wisconsin 


WALKER  BROTHERS  ft  HAVILAND 
Eastern  Sale*  Agents 

New  York  Philadelphia 


Fine  Quality 

Bronze  and  Aluminum 

Castings  of  the  Better  Grade 

Our  facilities  enable  us  to  make  prompt  shipments  of  quality  castings  in 
large  quantities  at  attractive  prices. 

Castings  guaranteed  true  to  pattern. 

Let  us  quote  on  your  requirements. 

Bronze  Rods  and  Bushing  Castings . 

Fischer-Sweeny  Bronze  Company 

HOBOKEN,  NEW  JERSEY 
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BUY  WAR  SAVINGS  STAMPS 
FOR  ALL  THERE  IS  IN  IT! 


163-A. 


No.  681S 


INSULATION 
“MADE  IN  AMERICA” 

LOUIS  STEINBF.RGERS  PATENTS 


LIGHTNING-PROOF  INSULATORS 


1,000  TO  1,000,000  VOLTS 

Insulators  Are  Standard  in  the 
United  States  Navy  and  Army 


AND  WIRELESS  TELEGRAPH  AND  TELEPHONE  COMPANIES 
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No.  <277 
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Study  the 

Instrument 

Question 


Only  when  you  have  studied  it  by  direct  com- 
parisons will  you  realize  fully  what  a high 
degree  of  efficiency  and  economy  you  can  effect 
by  selecting 


Indicating  Instruments 

As  soon  as  you  inspect  them — even  before  you 
subject  them  to  the  test  of  comparison  in  actual 
use — the  reasons  for  their  acknowledged  su- 
periority will  be  apparent  to  you.  These  rea- 
sons are  revealed  in  every  structural  detail. 

Weston  Electrical  Instrument  Co. 

27  Weston  Are.,  Newark,  N.  J. 

23  Branch  Offices  in  the  Larger  Cities 


Weston  Round  Pattern  Switchboard  In- 
struments of  7-inch  diameter  are  the  stand- 
ard for  use  on  Wireless  Telegraph  Panels. 
As  they  are  of  the  highest  grade  and  de- 
signed for  commercial  installation,  they 
are  not  adapted  to  experiments  in  wireless 
work.  Write  for  more  specific  informa- 
tion. 
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Marconi  Institute  Men 
Have  Made  Good 


OVER  1,800  men  during  the  war  period  have  taken  our  courses  in 
WIRELESS  TELEGRAPHY,  and  afterwards  served  their  country 
in  the  ARMY  and  NAVY.  In  the  pre-war  period,  more  than  4,000 
men  were  trained  for  commercial  wireless  telegraph  service.  We 
are  proud  of  our  graduates  and  the  work  they  have  performed  for 
our  government. 


Are  you  coming  in  on  the  POST-WAR  EX- 
PANSION of  radio  communication?  WORLD 
WIDE  EXTENSIONS  of  wireless  communica- 
tion are  now  planned,  but  in  order  to  grasp  the 
opportunities  that  will  naturally  follow,  you 
must  first  become  trained  in  some  branch  of 
the  art. 

You  know  the  important  part  wireless  teleg- 
raphy has  played  in  the  SIGNAL  CORPS, 
ARTILLERY  and  NAVY  during  the  past  four 
years.  Deadly  gun  fire  has  been  directed,  tor- 
pedoes dispatched  on  their  destructive  mission, 
battles  have  been  won,  victories  have  been  re- 
ported, all  by  the  touch  of  the  wireless  key. 

What  does  wireless  hold  forth  for  you  during 
the  years  to  come?  Surely  the  development  of 


the  art  will  lie  directed  in  the  interests  of  peace 
pursuits.  Your  own  creative  imagination  tells  , 
vou  that  big  things  are  in  store  for  the  WIRE- 
LESS ENGINEER,  THE  EXPERT  WIRE- 
LESS OPERATOR,  THE  EXPERT  TRAF- 
FIC MAN  and  numerous  assistants  in  all  de- 
partments. Why  not  become  one  of  this  great 
Army  that  will  link  together  the  continents 
of  the  world? 

STUDY  WIRELESS  NOW.  Prepare  for 
your  future.  You  will  find  the  work  highly 
fascinating  and  remunerative.  The  Marconi 
Institute  will  insure  your  rapid  progress. 
After  the  completion  of  your  course,  you  will 
be  capable  of  installing,  adjusting,  repairing 
and  operating  all  types  of  wireless  telegraph 
apparatus  known  to  the  art. 


The  Marconi  Institute  offers  you  practical  technical  and  code  instruction  under 
a staff  of  highly  specialized  teachers.  An  unusually  complete  laboratory  is  at  your 
disposal  for  theoretical,  experimental  and  research  work. 

Day  and  Evening  Classes  throughout  the  year. 

The  time  to  prepare  yourself  is  now.  Opportunity  beckons  you. 

Address  all  inquiries  to 


Director  of  Instruction 


I INSTITUTE  I 

25  Elm  Street,  New  York  City 

Day  Telephone,  Barclay  7610 — Night  Telephone,  Barclay  7612 

BRANCH  SCHOOLS: 

Room  861-70,  Lenox  Bldg.,  Euclid  Ave.  and  E.  9th  St,  Cleveland,  Ohio 
New  Call  Bnlldlng,  New  Montgomery  St,  San  Francisco,  CaL 

Watch  this  page  for  future  announcements  concerning  specialized  training 
which  we  will  offer  to  men  to  qualify  them  for  long  distance  radio  service. 


ARGON 
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Peace  or  War 


BAKELITE-  Dl  LECTO 

continues  to  give  universal 
satisfaction  as  the  insulation  for 
wireless  and  all  other  types  of 
electrical  apparatus. 

Furnished  in  Sheets,  Rods  and  Tubes . 

You  will  find  it  waterproof,  permanent 
and  strong. 

We  also  manufacture  Vulcanized  Fibre 
and  Conite  for  special  insulating  purposes. 

Let  us  show  you  how  our  Standard  Products 

can  be  made  to  soloe  your  insulating  problems. 

1 ' • 

THE  CONTINENTAL  FIBRE  CO. 

NEWARK,  DELAWARE 

233  Broadway,  New  York  City  332  S.  Michigan  Ave.,  Chicago,  111. 

525  Market  St.,  San  Francisco,  Cal.  411  S.  Main  St.,  Los  Angeles,  CaL 

301  Fifth  Ave.,  Pittsburgh,  Pa. 
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DUBILIER 

MIGA  CONDENSERS 


For  any  voltage  and  capacity.  .004  mf  Units  to  fit  all  Standard  Racks. 

Used  by  the  Marconi  Company 

MICA  SELF  HEALING 

Protective  Devices  for  all  size  equipments  from  % to  500  K.  W. 
Protect  your  Motors  and  Generators  from  burning  out. 

Up  to  further  notice  only  U.  S.  Government  Equipments 

will  be  supplied 


DUBILIER  CONDENSER  CO.,inc. 

217  CENTRE  STREET  NEW  YORK 

For  Great  Britain,  Address  DUBILIER  CONDENSER  COMPANY,  Ltd., 

London,  W.  I.,  England' 
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Barbed-  Wire 

Photos : British  Official 


That  thousands  of  racks  like  those  shown  above  and 
miles  of  barbed  wire  must  be  removed  from  France 
and  Belgium  is  but  one  of  the  reconstruction  prob- 
lems facing  the  Allied  armies 

It  is  a safe  assumption  that  shops  such  as  shown  at 
the  left  may  be  put  to  uses  other  than  manufacturing 
the  wire  entanglements  which  have  up  to  now  been 
of  so  material  a factor  in  warfare 


When  trees  were  felled  to  block  a canal  their  removal  by  the  enemy  was  impeded  by  weaving  the  wire  through 
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WORLD  WIDE  WIRELESS 


Airplanes  Directed  By  Wireless  Phone 

CQUADRONS  of  American  airplanes  fighting  in 
^ France  up  to  the  moment  of  the  armistice  were 
maneuvering  under  the  vocal  orders  of  thd  squadron 
commander  that  reached  each  pilot  by  radio  telephone. 

News  of  the  successful  development  of  this  device, 
hitherto  a military  secret,  though  some  inkling  of  it 
had  reached  the  Germans  just  before  hostilities  ceased, 
is  now  allowed  to  become  public  by  John  D.  Ryan, 
director  of  aircraft  production. 

“There  are  some  details  concerning  it  which  we  can- 
not discuss  yet,”  Mr.  Ryan  said,  “but  the  radio  devices 
worked  out  during  months  of  experiment  went  into 
actual  service  some  weeks  ago.  I have  myself,  stand- 
ing on  the  ground,  given  orders  to  a squadron  flying 
in  the  air  and  watched  them  maneuver  accordingly. 
The  transmission  of  the  voice  is  clear  enough  to  be 
heard  distinctly  through  the  sound  of  the  airplane 
motor.  It  is  in  every  way  the  most  satisfactory  means 
of  communicating  between  planes  in  the  air  and  from 
the  ground  to  planes.” 

Mr.  Ryan  said  he  could  not  discuss  the  distances 
over  which  the  radio  telephone  has  worked,  but  it  is 
known  to  be  a matter  of  some  miles. 

W.  C.  Potter,  of  the  equipment  division  of  the  bu- 
reau, explained  that  the  idea  of  the  radio  telephone 
was  conceived  some  time  ago  by  a number  of  experi- 
menters. 

“For  some  months  it  has  been  possible  in  our  offices 
in  Washington  to  hear  the  airplanes  flying  miles  over 
the  city,”  he  said,  “talking  to  each  other  and  to  the 
ground  as  they  worked  out  and  perfected  the  device.” 

Loan  to  China  Arranged  by  Marconi  Co. 

"DANKERS  interested  in  the  proposed  international 
loan  to  China  said  that  the  Chinese  loan  of  £600,000 
which  London  cables  report  will  be  offered  there  soon 
at  105  has  no  bearing  on  the  Five  Power  Loan  in 
which  the  United  States  probably  will  participate.  It 
is  merely  a local  loan  arranged  by  the  English  Mar- 
coni Wireless  Company  in  connection  with  the  in- 
stallation of  wireless  apparatus  in  China.  The  Five 
Power  Loan  still  is  in  the  diplomatic  stage. 

The  issue  arranged  by  the  Marconi  Company  has 
been  sanctioned  by  the  British  Treasury  and  Foreign 
Office,  it  is  reported. 

The  Chinese  Government  has  signed  a contract  with 
the  Marconi  Company  for  the  construction  of  three 
wireless  stations  at  Kashgar  and  Urumchi,  in  the 
province  of  Sinkiang,  near  the  Turkestan  border,  and 
at  Lan  Chow  Fu,  capital  of  Kansu  province,  in  cen- 
tral China. 

A smaller  station  will  be  erected  at  Sian  Fu,  in 
Shensi  province.  These  stations  will  establish  com- 
munication between  Kashgar  and  Pekin.  They  will 
be  of  greater  transmitting  power  than  any  others  in 
China. 


Five  New  Stations  for  Philippines 

'T'HE  Philippine  Government  has  released  an  appro- 
A priation  of  $37,500  for  the  erection  of  a wireless 
station  in  Manila.  Other  appropriations  provide  for 
stations  at  Cebu,  Bongao,  Puerto  Princess  and  San 
Jose,  Mindoro. 


Kirby  in  N.  Y.  World 

“You  Held  Fast  and  We  Won” 


Institute  Wireless  for  Forest  Fire  Emergency 

T7\UN WOODY  INSTITUTE,  Minneapolis,  on  Oc- 
tober  13th,  volunteered  the  use  of  its  wireless 
plant  in  maintaining  communication  with  Duluth, 
should  other  sources  be  broken  by  the  forest  fires. 
Dunwoody  has  the  only  authorized  radio  plant  in  the 
state,  except  the  Government  station  at  Duluth.  It 
has  been  able  to  maintain  the  station  only  through 
the  fact  that  naval  operators  have  been  trained  at  the 
institute. 

H.  W.  Kavel,  acting  director  of  Dunwoody,  when  in- 
formed of  the  possibility  of  the  loss  of  other  sources 
of  communication  with  Duluth,  promptly  proffered 
use  of  the  station,  if  it  be  needed. 

“Although  we  have  no  authority  for  using  our  plant 
in  this  kind  of  work,”  he  said  at  the  time,  “loss  of 
other  communication  would  constitute  an  emergency 
for  which,  I believe,  we  would  have  no  difficulty  in 
obtaining  permission  to  use  it.” 
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Report  That  Holland  Contracted  for  Gorman 
Station 

LITTLE  comment  has  been  aroused  by  the  report 
that  Germany  contracted  for  a wireless  station  in 
Holland  less  than  two  months  ago.  The  radio  pro- 
fession is,  however,  extremely  interested  in  the.  dis- 
patch which  was  cabled  to  the  Christian  Science  Moni- 
tor on  October  12th  announcing  a Berlin  message 
which  stated  that  the  Dutch  Government  concluded 
an  agreement  with  the  German  Telefunken  Gesell- 
schaft,  empowering  the  latter  to  build  a wireless  sta- 
tion at  Kootwijk  in  Holland,  of  the  same  power  , as 
the  Nauen  station,  to  enable  Holland  to  hold  wireless 
communication  with  North  and  South  America,  and 
the  Dutch  East  Indies. 


From  Punch  (c)  London 


Sent  in  reply  to  the  following  request:  “Darling,  do  send  me  a picture  of 
yourself  standing  by  the  machine  you  fly  in” 


Enemy  Submarines  Radio  Weather  Reports 

IN  connection  with  the  work  of  the  German  Army 
Meteorological  Service,  it  has,  since  the  beginning 
of  the  war,  been  a matter  of  some  interest  to  know  how 
the  enemy  obtained  the  observations,  especially  from 
the  western  coast  of  Ireland,  which  are  very  necessary 
in  constructing  weather  maps  and  in  making  fore- 
casts. Captured  documents  show  that  their  meteor- 
ological reports  were  fairly  complete,  despite  the  fact 
that  no  publication  of  weather  data  or  forecasts  were 
permitted  in  English  newspapers.  An  English  meteor- 
ological expert  declares  that  the  answer  to  the  ques- 
tion is  not  through  any  system  of  spies  and  land  wire- 
less, but  that  the  data  were  obtained  from  observations 
taken  by  submarines.  He  thinks  that  a submarine 
working  off  the  western  Irish  coast  was  detailed  to 
send  weather  reports  to  Germany  by  relays  through  the 
wireless  apparatus  working  around  the  British  Isles. 


Sites  for  Japanese  Station  Decided 

A CCORDING  to  the  Japanese  department  of  com- 
munications,  the  new  duplex  wireless  station,  the 
construction  of  which  this  magazine  predicted  in  the 
October  issue,  is  to  be  built  in  Fukushima  prefecture 
and  will  cost  860,000  yen  ($430,000) . The  transmitting 
station  will  be  at  Hibarigahara,  near  Haria-machi,  and 
the  receiving  station  will  be  at  Hosoya-cho.  Survey 
work  has  been  started  by  engineers  of  the  department. 
The  direct  distance  between  the  new  office  and  San 
Francisco  is  4,600  miles,  while  that  between  the 
Funabashi  office  and  Honolulu  is  3,250  miles.  Service 
will  not  be  opened  for  two  years. 

• 

Ship’s  Radio  to  Report  Gulf  and  Coast  Weather 

«TF  VESSELS  of  any  size  at  sea  and  plying  the 
gulf  had  necessary  wireless  instruments  so  as 
to  notify  the  weather  bureau  stations  of  weather  con- 
ditions it  would  be  a great  benefit  in  forecasts,”  is 
the  opinion  of  Meteorologist  W.  J.  Bennett  of  Tampa, 
Fla.  “Had  such  been  the  case  and  if  war  conditions 
permitted  boats  to  be  stationed  at  certain  points, 
warnings  of  such  disturbances  as  the  Clearwater 
and  west  coast  storm  would  be  forecasted  in  time  for 
an  advisory,”  he  adds. 

"The  hurricane  or  series  of  tornadoes  which  appar- 
ently originated  in  the  central  section  of  the  gulf  was 
the  first  storm  of  any  intensity  to  occur  in  years  of 
which  no  warnings  were  given.  It  is  possible  that 
warnings  were  sent  to  Washington  of  this  storm  but  it 
was  too  late  for  advisories  to  be  given  out,”  he  explains. 

Mr.  Bennett  thinks  that  with  the  war  over  the  Gov- 
ernment may  take  some  action  in  putting  vessels  with 
wireless  equipment  at  such  points  that  advices  may 
be  sent  by  wireless  to  the  weather  department  in 
Washington  in  time  for  warnings. 


Secret  Wireless  Station  Helped  French 

CINCE  the  armistice  brought  hostilities  to  an  end 
it  has  been  learned  that  the  morale  of  the  popula- 
tion of  Lille  was  maintained  by  news  given  from  a 
French  wireless  station  hidden  from  the  Germans. 
Good  news  spread  quickly  through  underground  chan- 
nels. The  people  knew  that  10,000  American  soldiers 
were  arriving  daily.  Airplanes  also  dropped  many 
leaflets,  which  were  eagerly  taken  despite  German 
efforts  to  prevent  their  distribution. 


Constabulary  Seize  Unsealed  Set 


A FTER  troopers  of  the  State  Constabulary  had 
maintained  a vigil  three  nights  outside  the  home 
of  Christian  H.  Siebs  in  Spring  Valley,  N.  Y.,  where 
they  discovered  a wireless  telegraph  station,  Lieut. 
John  Walton  seized  the  apparatus  on  October  17th. 

Police  and  military  authorities  long  have  been  try- 
ing to  trace  mysterious  signals  and  surreptitious  wire- 
less outfits  in  the  hills  of  Rockland  County.  Recently, 
through  Major  Ord  of  West  Point,  signallers  were 
warned  they  would  be  shot. 

Lieut.  Walton  found  the  set  dismantled  but  in  such 
shape  it  could  be  very  quickly  set  up  and  operated.  It 
had  never  been  sealed,  as  the  Federal  law  requires, 
the  police  allege. 

No  further  action  will  be  taken,  it  is  announced,  as 
there  was  no  evidence  that  the  apparatus  had  been  in 
use  for  several  months,  and  that  the  only  complaint 
against  Siebs  was  that  the  apparatus  was  not  sealed, 
as  required  by  Federal  regulations. 
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Perfection  of  signaling  systems  using  sound  and  light  has  been  one  of 
the  principal  achievements  of  American  physicists 


(c;  Comm.  Fub.  imo. 

A trench  system  like  this,  a view  of  the  Hindenburg  Line,  became 
possible  only  through  the  help  of  the  geologist 


How  Science  Beat  the  Hun 

The  Accomplishments  of  the  Trained  Man  of  Science  in  the  War  * 

By  J.  S.  Ames 

Professor,  Johns  Hopkins  University 


I THINK  it  is  only  fair  to  say  that  the  universities  of 
this  country  have  played  their  part  well.  Before  we 
actually  entered  this  war,  in  those  anxious  years  when 
we  were  waiting  to  see  whether  we  would  be  given  an 
opportunity  to  join  in  the  fight  for  the  cause  of  honor, 
freedom  and  the  teachings  of  Christianity,  or  whether 
we  must  walk  through  the  years  of  our  lives  with  heads 
hung  in  disgrace,  no  group  of  people  did  as  much  to  hold 
aloft  the  illuminating  torch  revealing  the  iniquity  of  the 
enemy  of  civilization,  as  did  the  presidents  of  our  uni- 
versities. Theirs  will  be  the  honor  forever.  They  would 
not  keep  silent.  Then,  as  soon  as  we  were  by  official  act 
in  a state  of  war,  the  first  to  step  forward  and  say  “use 
me”  were  the  faculties  and  the  student  bodies.  It  was 
indeed  a sight  which  brought  tears  to  the  eyes,  and  even 
further,  to  see  our  young  men,  the  chosen  men  of  our 
land,  struggle  against  all  restraints,  eager  to  bring  to 
an  end  that  evil  thing  which  threatened  to  destroy  all 
the  joy  of  life,  all  that  made  life  worth  living.  Every 
teacher  has  felt  thrilled  by  the  daily  farewells  of  his 
students,  as  one  by  one  has  obtained  permission,  by  fair 
means  or  otherwise,  to  enlist  in  the  grand  adventure. 

It  is  the  privilege  of  being  a young  man  today,  a 
college  man  or  not,  to  be  a soldier  in  the- cause  of  civili- 
zation and  to  help  bring  victory  to  its  colors;  and  what 
a glorious  privilege  this  is!  But  upon  whom  rests  the 
duty  of  interpreting  events  and  their  causes  in  language 
so  clear  that  every  man  understands?  Surely,  upon  the 
university  man.  And,  when  victory  is  won  and  men  can 
give  their  minds  to  thoughts  of  safeguarding  the  world, 
there  is  no  one  to  guide  them  but  the  students  of  history 
and  of  political  science. 

It  would  be  a simple  matter  to  show  how  a special  and 
particular  responsibility  has  already  come  to  and  will 
continue  to  remain  with  each  and  every  university  group 
of  scholars.  I can  speak  with  more  definite  knowledge 
of  the  relation  borne  by  various  branches  of  science  with 
the  war;  and  it  is  to  this  feature  that  I shall  confine 
myself. 

A recent  writer  has  alleged  that  the  study  of  science 
at  the  expense  of  morals  in  German  universities  has  led 
to  this  war. 

* Abstract  of  ail  Address  at  the  University  of  Virginia. 


This  is  a bitter  charge,  but  it  is  supported  only  by 
fallacies.  Macaulay,  in  his  brilliant  essay  on  Dryden, 
shows,  by  a series  of  striking  illustrations,  how  little  is 
the  influence  upon  the  age  of  any  individual,  or  any 
special  group  of  individuals,  when  compared  with  the 
influence  of  the  age  on  the  man  or  group.  When  the 
time  is  ripe,  the  idea  is  bom;  the  special  man  who  re- 
veals it  is  immaterial. 

So  it  is  today,  no  one  man,  no  particular  department 
of  thought  or  study  can  be  held  responsible  for  the 
present  conditions  in  Europe. 

It  is  no  more  fair  to  say  that  the  pursuit  of  science 
perverts  character  than  to  assert  that  the  study  of  morals 
results  in  ennobling  it.  This  war  is  due  to  a gradual  de- 
basement of  character  and  nothing  else,  and  the  cause  is 
to  be  sought  in  the  will  of  the  leaders  of  Germany. 

One  reason  why  science  has  been  thought  of  as  the 
scapegoat  is  because  it  was  so  evident  from  the  very 
beginning  of  the  war  that  Germany  had  mobilized  for 
the  purpose  of  war  all  her  men  of  science,  and  was  using 
the  fruits  of  their  investigations  in  ways  entirely  unex- 
pected. This  was  a matter  of  great  surprise  to  most 
Americans,  and  illustrates  clearly  the  comparatively  in- 
significant position  held  by  scientific  men  in  the  minds 
of  our  people. 

This  feature  of  Germany’s  long  preparation  for  war, 
and  of  her  manner  of  waging  it  was  recognized  instantly ; 
and  preparations  to  combat  it  were  made  promptly  by  all 
the  allied  peoples.  Fortunately  for  us,  the  essential  ad- 
vantages were  all  with  the  French  and  British,  inas- 
much as  their  men  of  science  had  for  nearly  a generation 
been  the  ones  who  had  given  to  the  world  its  great 
discoveries  and  their  most  important  applications.  So 
their  scientists  came  to  the  problems  with  ideas  and 
methods  which  in  many  cases  far  surpassed  the  power 
of  Germany  to  equal.  The  result  was  instantaneous ; and 
today  the  efficiency  of  the  forces  of  the  Allies  on  the  sea, 
on  the  land  and  in  the  air  is  due  in  no  small  degree  to  the 
men  whose  previous  lives  had  been  devoted  to  the  pur- 
suit of  the  pure  sciences  in  university  laboratories. 

When  this  country  entered  the  war,  it  is  true  beyond 
any  doubt  that  American  people  had  great  expectations, 
nay  a conviction,  that  with  our  so-called  inventive  genius 
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These  airplanes  remind  us  that  the  so-called  Liberty  engine,  the  result 
of  scientific  investigation,  has  no  superior  in  the  world.  It  weighs  but 
2 pounds  per  horse  power 

we  would  seriously  influence  the  war,  perhaps  stop  it, 
by  the  epoch-making  inventions  which  our  professional, 
highly  advertised  inventors  would  quickly  make.  The 
newspapers  helped  in  fostering  this  belief,  and  many  were 
the  proud  boasts  which  we  heard.  There  was  a great 
disappointment,  almost  a shock,  as  the  days  went  by, 
the  periods  promised  for  great  accomplishment  passed, 
and  certain  names  almost  disappeared  from  the  public 
press.  We  have  in  fact  stopped  asking  what  has  hap- 
pened to  the  “wizards.” 

The  reason  is  that  the  problem  of  this  war  is  not  to 
perfect  an  old  device,  but  to  design  a new  one;  the 
knowledge  required  is  not  that  of  the  amateur  or  even 
of  the  trained  engineer,  but  definitely  that  of  the  scientific 
investigator,  the  man  who  by  his  own  laboratory  investi- 
gations has  added  to  our  store  of  knowledge. 

One  illustration  of  this  may  suffice;  one  government 
board,  with  whose  activity  I am  familiar,  has  had  sub- 
mitted to  it  in  the  course  of  the  year  16,000  projects  and 
devices,  proposed  by  so-called  inventors;  of  these  only 
five  had  sufficient  value  to  deserve  encouragement. 

I have  nothing  but  admiration  for  these  15,995  men, 
whose  disappointment  must  have  been  keen.  Most  of 
them  were  more  than  willing  to  give  their  inventions 
freely  to  the  government.  The  point  I wish  to  empha- 
size is  that  the  ability  and  knowledge  required  in  waging 
this  war  successfully  are  not  those  possessed  by  any 
body  of  men  except  those  with  a profound  knowledge  of 
science  and  of  scientific  method.  The  problems  are  too 
complicated.  It  is  true  that  with  the  help  of  trained 
technical  men  we  will  get  better  engines,  better  explo- 
sives, better  guns ; and  for  these  we  should  be  truly  grate- 
ful to  our  much-lx>asted  American  genius.  But,  consider 
a problem  like  this:  to  devise  a light  signal,  which  can 
be  used  by  day  or  by  night,  and  which  will  be  absolutely 
invisible  to  the  enemy. 

Who  can  solve  that?  The  answer  is  obvious:  only  a 
physicist. 

In  times  of  peace,  when  commercial  development  is 
uppermost  in  men’s  minds,  the  university  scholar  is  at  a 
great  disadvantage.  He  rarely  knows  what  problem  is  to 
be  solved.  He  is  busy  with  his  own  studies  and  re- 
searches, and  does  not  come  in  contact,  in  the  ordinary 
course  of  life,  with  the  demands  of  the  technical  trades. 
His  discoveries  are  made  use  of,  and  are  always — sooner 
■>r  later — of  commercial  value;  but  in  this  later  stage  he 

es  not  take  part. 


Nearly  all  of  our  great  technical  companies  maintain 
extensive  laboratories  where  trained  men  pursue  investi- 
gations in  pure  science;  but  problems  are  rarely  given 
them  to  solve.  Today,  in  order  to  meet  the  insistent 
demands  of  the  war,  the  whole  process  is  changed.  On 
every  battlefront  of  Europe,  attached  to  the  various 
staffs,  are  men  from  university  faculties,  skilled  in  ob- 
serving, quick  to  learn  what  is  needed.  In  Paris,  London 
and  Rome  there  are  groups  of  university  men  whose 
duty  is  to  collect  data  from  the  Allied  powers  along  simi- 
lar lines.  Reports  containing  clear  statements  of  the 
problems  are  cabled  to  Washington.  To  this  same  center 
come  requests  for  help  from  our  own  forces  on  this  side 
of  the  ocean.  Then,  as  soon  as  the  problem  can  be 
formulated  with  definiteness,  one  or  more  men  are  asked 
to  find  the  solution. 

For  the  first  time  in  the  history  of  science,  men  who 
are  devoting  their  lives  to  it  have  an  immediate  oppor- 
tunity of  proving  their  worth  to  their  country.  It  is  a 
wonderful  moment ; and  the  universities  of  this  country 
are  seizing  it.  The  stimulus  to  scientific  work  is  simply 
enormous ; and  the  growth  of  our  knowledge  is  astound- 
ing. In  many  cases  investigations  are  prolonged  for 
months,  and  in  the  end  possibly  the  much  desired  solution 
is  not  obtained;  but  in  any  case  new  methods  are  made 
available  for  future  use,  new  instruments  are  perfected, 
and  the  store  of  human  knowledge  is  vastly  increased. 

Let  me  give  one  illustration  of  this  reaction  of  the 
demands  of  war  upon  pure  research.  In  the  construction 
of  a mask  to  be  used  in  case  of  a gas-attack  it  is  obvious 
that  one  method  of  defense  is  to  make  use  of  charcoal 
which  is  known  to  absorb  many  gases  with  great  rapidity. 
A scientific  problem  was  to  try  to  increase  the' efficiency 
of  this  absorbing  action ; and  it  was  soon  discovered  that 
by  a special  treatment  of  charcoal  made  in  special  sizes 
from  special  wood  the  absorptive  power  could  be  in- 
creased enormously. 

Here  is  a fact  of  the  greatest  importance  to  the  chemist, 
a fact  which  will  be  remembered  in  countless  investi- 
gations of  the  future;  and  yet  it  is  doubtful  if  it  would 
have  been  discovered  for  many  years  to  come  if  a par- 
ticular chemist  had  not  been  asked  by  the  military  officers 
to  help  them. 

My  thesis  is  the  importance  of  the  work  of  the  trained 
man  of  science  in  this  war,  with  emphasis  upon  the  fact 
that  his  great  usefulness  should  not  be  a matter  of  sur- 
prise, as  it  is  to  most  Americans.  The  best  way  of  dem- 
onstrating this  is  to  give  a few  illustrations,  chosen  from 
a wide  field  and  not  limited  to  the  scientific  work  of  any 
one  country.  Naturally  I can  refer  only  to  those  matters 
which  have  been  revealed  to  the  public ; but  I trust  that 
many  of  them  will  be  new.  I have  this  confidence  be- 
cause so  far  the  newspapers  of  this  country  have  not 
believed  that  these  questions  would  make  what  is  called 
a “story.” 
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It  is  not  easy  to  make  a selection  of  the  scientific  prob- 
lems, nor  to  arrange  them  in  any  logical  order.  There 
are  two  subjects  uppermost  in  the  minds  of  everyone: 
the  airplane  and  the  submarine.  The  scientific  questions 
which  have  arisen  in  regard  to  each  are  most  varied. 

The  airplane  itself  is  an  engineering  structure ; and  we 
have  confined  ourselves  in  this  country  largely  to  the 
design  and  production  of  an  engine.  This  does  not  really 
come  under  my  general  subject,  but  every  one  is  so 
interested  in  it  that  I feel  justified  in  referring  briefly 
to  what  we  have  done.  Our  task  was  to  produce  on  a 
great  scale  a powerful,  efficient  engine.  This  is  now  be- 
ing done.  The  so-called  Liberty  12-cylinder  engine  does 
not  have  its  superior  in  the  world,  and  further,  it  was 
so  designed  that  it  could  be  manufactured  on  an  enor- 
mous scale,  at  least  1,500  a month.  This  engine  has 
over  400  horsepower  and  weighs  close  to  800  pounds, 
and  therefore  it  is  useful 
for  seaplanes,  two-seater 
machines  and  bomb-drpp- 
pers,  but  not  for  small 
machines. 

When  the  same  engine 
is  made  with  6 cylinders, 
developing  about  220 
horsepower,  and  weigh- 
ing about  400  pounds,  we 
will  have  an  ideal  engine, 
not  equalled  by  any  now 
in  existence,  for  speed 
scout  machines. 

We  could  not  have  fol- 
lowed any  plan  more  use- 
ful to  ourselves  and  the 
Allies  than  to  make  this 
concentration  of  effort. 

Our  eminent  success  is  a 
cause  of  pride  to  every 
American. 

With  regard  to  the  air- 
planes, considered  apart 
from,  their  engines,  a few 
statements  of  fact  must 
suffice,  but  they  are  facts. 

The  best  airplanes  in 
service  today,  for  each 
and  every  purpose,  are 
those  of  British  and 
French  design.  This  is 
the  result  of  real  scientific 
investigation.  The  resist-l 
ance  offered  by  wings  ofl 
different  sections,  the  sta-| 
bility  of  the  airplane,  the  character  of  the  covering  sur- 
faces have  all  been  investigated,'  and  the  finished  product 
is  the  result  of  the  knowledge  thus  acquired. 

We  are  doing  similar  scientific  work  in  this  country 
today,  and,  as  we  have  engineers  and  manufacturers  un- 
surpassed in  the  world,  the  time  is  not  long  distant  when 
a truly  American  airplane  will  be  made.  We  shall  suffer, 
however,  one  serious  detriment  during  the  war;  we  are 
so  far  away  that  it  will  be  extremely  difficult  for  us  to 
make  the  alterations  in  design  which  the  varying  con- 
ditions of  modem  war  impose.  Difficulties  of  transpor- 
tation are  great,  and  it  is  a serious  question  whether  it 
would  not  be  best  for  us  to  remove  bodily  our  most 
important  airplane  shops  directly  to  the  Continent. 

From  a scientific  standpoint  the  most  important  ques- 
tions arising  in  connection  with  airplanes  are  instruments 
of  navigation  and  methods  of  signaling  to  and  from  the 
ground  and  each  other.  Each  machine  should  have  for 


Central  Photo  News  Svce. 

This  close  up  view  of  an  armed  cruiser’s  wireless  aerials  calls  to  mind 
the  improvement  in  naval  communication,  which  also  may  be  credited 
to  the  work  of  trained  physicists 


ordinary  flights  an  instrument  to  indicate  height  above 
the  ground,  another  to  give  the  speed  of  flight  through 
the  air,  another  to  tell  how  steep  is  the  ascent  or  the 
descent,  and  many  others.  For  long-distance  flights  a 
compass  is  necessary,  and  other  instruments  as  well.  The 
design  of  each  of  these  is  a distinct  scientific  problem. 

Think  of  the  requirements  for  a compass  to  be  used 
with  an  airplane ; for  a ship  on  the  ocean  the  problem  is 
complicated,  but  how  much  more  so  for  a vessel  which 
turns  rapidly,  revolves  in  spirals,  and  which  practically 
never  keeps  a constant  course.  In  practice  even  more 
difficulties  arise.  The  whole  question  of  airplane  instru- 
ments is  still  unsettled  to  a certain  extent ; many  essential 
instruments  have  not  as  yet  been  designed,  and  improve- 
ments are  needed  in  them  all.  Scientific  men  in  all  coun- 
tries, including  our  own,  have  the  matter  under  study; 
and  the  results  so  far  accomplished  are  truly  wonderful. 

In  the  use  of  airplanes 
for  observation  purposes, 
or  in  squadron  formation 
in  making  attacks,  it  is 
essential  for  the  men  in 
the  machines  to  communi- 
cate with  the  ground. 
Many  systems  are  in  use, 
involving  the  application 
of  light  signals,  wireless 
telegraph,  etc.  Obviously 
the  proper  instrument 
would  be  the  wireless 
telephone,  and  . that  is 
surely  coming,  and  soon 
it  will  be  possible  for  one 
pilot  to  talk  to  another  or 
with  the  commanding  of- 
ficer on  the  earth ; and 
the  latter  can  give  orders 
to  all  of  his  machines  in 
the  air. 

The  objection  to  the 
use  of  all  forms  of  wire- 
less apparatus,  telegraph 
or  telephone,  is  that  the 
enemy  may  confuse  the 
signals  by  using  the  same 
wave-length  for  his  dis- 
turbing impulses.  This 
may  be  prevented  how- 
ever. Under  the  demands 
of  the  modern  army,  all 
forms  of  wireless  have 
been  so  perfected  that  the 
progress  made  is  a source 
of  surprise  and  wonder.  In  fact  there  have  been  made 
in  this  country  certain  modifications  and  improvements 
which  are  held  rigidly  secret.  It  is  interesting  to  note 
that  every  one  of  these  alterations  in  wireless  operation 
was  first  worked  out  in  physical  laboratories,  by  trained 
physicists. 

Closely  associated  with  the  airplane  is  the  balloon, 
either  a dirigible  or  an  observation  one.  The  great 
problem  here  is  to  find  a means  of  inflating  it  with 
some  gas  which  is  non-inflammable. 

Hydrogen  is  now  used  in  general ; and,  when  a bal- 
loon is  brought  down  in  flames,  it  means  that  the 
hydrogen  has  caught  on  fire.  This  problem  is  partly 
physical  and  partly  chemical ; and  numerous  experi- 
ments are  now  in  progress,  all  being  directed  by 
university  men. 

The  tactics  of  fighting  in  the  air  are  essentially  unique, 
and  before  long  we  shall  see  a land-service,  a sea-service 
and  an  air-service. 
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yV  RECTIFIER  suitable  for  use  with  alternating 
currents  over  a current  and  voltage  range  com- 
parable to  the  capacity  of  a mercury  arc  rectifier  has 
been  designed  by  G.  S.  Meikle. 

It  differs  from  devices  employing  incandescent 
cathodes  exhausted  to  a lamp  vacuum  in  that  an  inert 
£as  such  as  argon  at  a considerable  pressure  is  in- 
jected into  the  enclosed  medium. 

No  very  definite  lower  limit  of  pressure  can  be  as- . 
signed;  for  practical  operation  it  should  be  below  one 
millimeter  of  mercury,  for  at  very  much  lower  pres- 
sures the  cathode  disintegrates  rapidly. 

The  electrical  characteristics  of  the  tube  shown  in 
figure  1 are  substantially  those  of  an  electric  arc;  and 
as  a rectifier  currents  of  many  amperes — depending 
upon  the  size  of  the  apparatus — can  be  rectified,  with- 
out discharge  of  any  current  in  the  reverse  direction. 
These  results  are  obtained  with  a low  voltage  drop, 
which  in  argon  is  approximately  1 to  2 volts,  and 
which  varies  with  the  temperature  of  the  cathode, 
pressure  of  gas. and  other  conditions. 

Various  inert  gases  may  be  introduced  into  this  rec- 
tifier. Among  these  gases  argon  possesses  several 
marked  advantages.  For  example,  an  arc  in  argon 
exhibits  a very  low  voltage  drop.  Under  favorable 
conditions  the  difference  in  potential  across  the  elec- 
trodes between  which  the  arc  is  operating  is  only 


Figure  1 — A full  wave  rectifier  containing  argon 


about  1 to  2 volts.  Argon,  being  gaseous  at  ordinary 
temperatures,  protects  the  incandescent  cathode  from 
disintegration  at  the  very  start  of  the  operation  of  the 
rectifier,  whereas  mercury  vapor,  which  exhibits  the 
next  most  favorable  voltage  consumption  to  argon,  is 
condensed  to  the  liquid  state  when  the  arc  is  not  oper- 
ating, so  that  some  disintegration  of  the  electrodes 
takes  place  before  the  mercury  has  become  vaporized. 
A bulb  filled  with  argon  is  also  more  transportable 
than  one  containing  mercury. 

Figure  1 illustrates  a full  wave  rectifier  containing 
•’rgon;  figure  2 illustrates  one  particular  form  of  half 


wave  rectifier,  and  figure  3 is  a diagram  of  electrical 
connections. 

The  full  wave  rectifier  shown  in  figure  1 comprises 
a glass  envelop  1,  which  has  three  side  arms  2,  3 and  4, 
provided  for  the  convenience  of  sealing  in  the  leading- 
in  conductors.  The  cathode  conductors  5,  6 may,  for 
example,  consist  of  tungsten  sealed  directly  into  a 
stem  7 of  low-expansion  glass,  such,  for  example,  as 


sedium-magnesium  boro-silicate,  although  any  con- 
venient seal  may  be  used.  The  cathode  comprises  a 
filament  8 of  tungsten,  or  some  other  highly  refractory 
material,  operable  at  a temperature  of  about  2,000°  C., 
at  least.  The  cathode  is  heated  to  incandescence  dur- 
ing operation,  by  a battery  as  indicated  at  16,  figure  3, 
or  from  any  convenient  source  of  current.  In  some 
cases,  the  heating  current  may  be  cut  off  after  the  dis- 
charge or  arc  is  started,  particularly  when  the  gaseous 
atmosphere  is  at  high  pressure;  enough  energy  will 
be  liberated  by  the  arc  to  maintain  a portion  of  the 
cathode  at  a sufficiently  high  incandescence. 

A clean,  refractory  metal,  such  as  tungsten,  at  in- 
candescence is  a primary  source  of  electrons.  As  indi- 
cated in  the  drawings,  the  cathode  filament  is  con- 
veniently coiled  so  as  to  minimize  the  heat  losses  and 
at  the  same  time  provide  maximum  surface  within  a 
given  space. 

The  anodes  9,  10,  are  relatively  much  larger  than 
the  cathode  and  may  have  the  form  of  disks,  as  shown 
in  figure  1,  or  may  consist  of  a cup,  or  cylinder  in  a 
half  wave  rectifier  as  shown  at  11,  figure  2.  The 
anodes  consist  of  tungsten,  although  any  highly  re- 
fractory material  may  lfe  used.  The  tungsten  anode 
terminals  12  may  be  sealed  directly  into  stems  13,  14, 
of  low  expansion  glass. 

The  envelop  is  first  very  carefully  evacuated  and 
baked  out  at  as  high  a temperature  as  the  glass  will 
stand  without  softening,  so  as  to  remove  residues  of 
air  and  water  vapor.  Unless  the  anodes  have  been 
freed  from  gas  previous  to  mounting — for  example,  by 
heating  to  a high  incandescence  in  a vacuum — they 
should  be  freed  from  deleterious  gases  in  the  tube  by 
electron  bombardment,  by  impressing  between  the 
cathode  while  at  incandescence  and  the  anode  to  be 
purified  a voltage  high  enough  to  cause  an  electron 
current  to  flow,  but  insufficient  to  produce  appreciable 
positive  ionization.  Deleterious  gases  are  thereby 
driven  out  of  the  anode.  The  evacuation  may  then 
be  continued  and  the  voltage  progressively  increased 
as  gas  is  removed. 

A quantity  of  argon  is  thetf'ifitrqduced  into  the  en- 
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velop.  The  gas  is  preferably  at  a pressure  varying 
from  about  one  centimeter  of  mercury  pressure  up- 
ward to  atmospheric  pressure.  No  definite  lower 
limit  of  pressure  can  be  assigned,  but  the  pressure 
should  be  high  enough  to  largely  suppress  electrical 
disintegration  of  the  cathode  by  bombardment  of  ions. 

When  the  gaseous  pressure  is  low,  it  is  necessary  to 


*9 


Figure  3 — Diagram  of  electrical  connections  for  enclosed  rectifiers 

provide  for  greater  electron  emission  at  the  cathode, 
than  is  necessary  to  convey  the  current;  for  example, 
by  increasing  the  temperature  of  the  cathode.  A nega- 
tive field  is  thereby  established  about  the  cathode; 
the  bombardment  of  the  cathode  by  positive  ions  and 
its  disintegration,  is  reduced  by  the  presence  of  these 
electrons,  which  apparently  return  to  the  cathode. 

At  the  higher  pressures  the  electrical  disintegration, 
or  sputtering,  of  the  cathode  is  correspondingly  less 
and  the  useful  life  of  the  device  is  correspondingly 
longer,  so  that  a high  electron  emission  is  not  neces- 
sary to  give  a long  life;  although,  of  course,  a high 
electron  emission  may  also  be  employed  even  at  higher 


gas  pressures.  The  thermal  disintegration  is  also  less 
at  higher  gas  pressures.  As  the  pressure  of  the  gas 
increases  beyond  a certain  limit,  varying  with  the 
nature  of  the  gas — which,  as  in  the  case  of  argon,  is 
somewhat  less  than  one  centimeter  of  mercury  pres- 
sure— the  voltage  drop  in  the  tube  increases.  In  most 
cases,  however,  it  is  desirable  to  operate  at  a gas  pres- 
sure substantially  above  the  region  of  minimum  volt- 
age drop  in  order  to  secure  a fair  life.  However,  when 
currents  of  low  voltage  are  to  be  rectified  and  the 
highest  efficiency  is  desired,  the  voltage  drop  per- 
missible may  make  it  desirable  to  sacrifice  life  to  effi- 
ciency to  some  extent,  and  therefore,  to  operate  at  the 
pressure  of  minimum  voltage  drop.  Ordinarily  this  is 
not  desirable. 

As  shown  in  figure  3,  the  anodes  9,  10,  may  be  con- 
nected to  the  terminals  of  a source  of  alternating  cur- 
rent, such  as  the  secondary  of  a transformer  1/,  the 
cathode  8 being  connected  to  an  intermediate  point  of 
potential  in  series  with  a load  18,  and  a series  re- 
sistance 19.  The  device  is  started  after  suitable  con- 
nections have  been  made  by  closing  the  switch  20  in 
the  heating  circuit  21  and  heating  the  cathode  to  in- 
candescence. 

The  electrical  operating  characteristics  of  the  device 
are  those  of  an  arc ; that  is,  an  increase  of  current  pro- 
duces little  appreciable  instantaneous  change  of  volt- 
age. However,  inasmuch  as  an  increase  of  current 
will  also  increase  the  gas  pressure,  an  increase  of  cur- 
rent is  accompanied  by  an  increase  of  voltage  drop  if 
sufficient  time  has  elapsed  for  adjustment  of  pressure. 


Wireless  Time-Signaling  Device 


"p'DOUARD  BELIN,  of  Paris,  has  developed  an  ap- 
paratus  for  synchronizing  time  clocks  from  one 
main  radio  station,  permitting  at  predetermined  in- 
tervals a correction  of  errors  encountered  in  the  clock 
mechanisms.  Several  methods  are  available  for  ob- 
taining coincident  effects  at  the  transmitter  and  re- 
ceiver, one  described  by  M.  Belin,  follows : 

Figure  1 shows  a diagrammatic  representation  of 
the  apparatus  and  electrical  connections,  while  figure 
la  is  a view  similar  to  figure  1 of  the  apparatus  located 
at  the  receiving  station.  Figure  2 shows  a sectional 
view  of  the  auxiliary  adjusting  apparatus. 

At  the  regulating  station  A a clock  or  chronometer 
1 periodically  closes  a contact  in  the  circuit  of  the 
battery  2.  This  circuit  passes  into  the  relay  20,  caus- 
ing the  wires  3 to  radiate  electric  waves  and  form  the 
regulating  signal;  at  the  same  time  current  passes 
through  the  electro-magnet  4,  attracting  the  armature 
5,  which  on  being  displaced  releases  a stop  6 on  the 
main  drum  7,  which  in  turn  is  driven  by  a motor 
through  the  friction  clutch  8 and  runs  at  a speed 
rather  greater  than  that  corresponding  to  the  period 
of  the  chronometer  1.  Therefore,  between  two  con- 
secutive closings  of  the  circuit  by  the  chronometer, 
the  drum  7 makes  one  turn. 

At  the  receiving  station,  shown  in  figure  la,  a 
chronometer  or  clock  Y is  provided  which  is  identical 
and  isochronous  with  the  chronometer  1 of  station  A. 
Its  operation  is  also  similar  to  that  of  the  station  A 
in  that  it  releases  at  similar  intervals  by  means  of  the 
electro-magnet  4',  its  armature  5'  and  stop  6',  and  a 
drum  7 driven  by  a motor  through  the  friction  clutch 
8'.  This  is  not  the  driving  drum.  The  drum  7 must  con- 
trol, and  bring  into  synchronism  with  it,  a drum  7" 
driven  through  the  friction  clutch  8"  by  means  of  a 
system  comprising  the  electro-magnet  4",  the  arma- 
ture 5"  and  the  stop  6",  but  the  moment  at  which  it 
can  release  the  stop  6"  can  be  regulated  to  coincide 
with  the  moment  when  4'  is  operated. 


For  this  purpose  the  drum  7 is  provided  with  a con- 
tact 9,  which  at  each  revolution  strikes  against  a con- 
tact 10,  closing  the  circuit  of  the  battery  2"  through 
the  electro-magnet  4".  In  parallel  with  this  circuit  is 
arranged  the  receiver  E,  in  such  manner  that  the  clos- 


Figure  1— Diagram  and  electrical  connections  of  wireless  time-signaling 
device  at  the  regulating  station 


ing  of  the  contact  can  be  detected.  By  listening,  it  is 
then  possible  to  hear  both  the  signal  emitted  by  the 
main  battery  2 and  the  signal  by  the  controlling  bat- 
tery 2'.  This  in  practice  will  hardly  ever  be  in  coin- 
cidence. All  that  is  necessary  then  is  to  move  the 
contact  10  by  displacing  it,  manually  through  the 
screw  11  and  the  wheel  12  around  the  axis  of  rotation 
of  the  drum  7 in  such  manner  as  to  obtain  an  exact 
coincidence.  At  this  moment  the  synchronism  of  the 
drum  7 will  be  identical  with  the  drum  7 which  were 
formerly  only  in  isochronism.  The  synchronism  will 
therefore  remain  as  long  as  isochronism  exists  be- 
tween the  tw'o  chronometers  or  the  clocks  1 and  T. 

In  figure  2 is  a sectional  view  showing  the  method 
of  operation  of  the  parts  7',  8',  9,.  ,10,  11  and  12.  A 
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support  13  carries  the  shaft  14  of  the  drum  7'  driven 
by  means  of  the  screw  or  pinion  15  through  the  direc- 
tion clutch  8'.  This  shaft  14  is  provided  at  its  other 
end  with  a disk  16,  in  which  is  embedded  the  contact 


will  never  be  necessary  to  regulate  the  coincidence  of 
the  signals  detected  in  the  receiver  E for  a duration 
greater  than  that  of  a half  period  of  the  clock,  because 
the  wheel  12  can  turn  in  either  one  direction  or  the 


9 in  the  form  of  a ball  spring  pressed  outwardly.  The 
shaft  14  serves  as  an  axis  and  as  a support  to  the  hol- 
low shaft  17  of  the  wheel  12,  which  carries  the  contact 
10.  The  wheel  12  may  be  displaced  by  the  screw  11 
and  consequently  regulate  the  instant  at  which  con- 
tact is  made  between  9 and  10.  The  electric  circuit 
is  connected  to  the  shaft  14  and  to  the  wheel  12.  It 


Pifure  2 — Sectional  view  of  the  auxiliary  adjuadny  apparatus 


other,  and  consequently  this  regulation  can  be  made 
very  accurately  in  a very  short  time. 

The  drums  7 and  7"  can  be  employed  for  very  differ- 
ent purposes  and  may  be  connected  either  by  wire  or 
without,  which  in  itself  is  independent  of  the  solution 
of  the  synchronizing  problem ; for  example,  the  exact 
time  may  be  received  by  means  of  a series  of  suitable 
rotations  occurring  once  every  second.  The  signals 
transmitted  by  the  one  may  be  received  by  the  other 
with  great  accuracy.  Also  synchronism  may  be  ob- 
tained, for  example,  for  the  transmission  of  messages, 
photographs  or  pictures  by  wireless  or  line  telegraphy, 
the  synchronism  in  these  latter  cases  being  regularly 
regulated  in  a simple  manner  during  the  transmission 
of  the  other  emissions. 


Incandescent-Cathode  Arc  Device  for  the  Rectification  of  Alternating  Currents 


T N the  accompanying  drawings,  figure  1 illustrates 
A diagrammatically  a discharge  tube  which  may  be 
used  as  a rectifier;  figure  2 a modification  in  which  the 
standing  filament  is  omitted  and  the  arc  is  started  by 
means  of  a high-voltage  discharge  from  a pointed 
cathode.  Another  modification  having  a mercury 
anode  is  shown  in  figure  3.  These  rectifying  devices 
have  been  developed  by  Chas.  V.  Ferguson. 

Referring  to  figure  1,  the  discharge  device  consists  of 
a sealed  glass  or  quartz  envelop  1,  and  the  cathode  2 
and  anode  9,  both  of  these  electrodes  being  sealed  into 
the  container  in  the  usual  manner  and  consisting  of 
highly  refractory  substances,  such,  for  example,  as 
tungsten,  tantalum  or  carbon.  The  cathode  2 consists 
of  several  parts,  namely,  an  arcing  tip  3,  connected  to 
a stem  4 having  a diameter  small  enough  to  afford 
enough  resistance  to  the  conduction  of  heat  to  enable 
the  arcing  tip  3 to  operate  at  incandescence.  The  stem 
4 is  connected  to  a current-conveying  conductor  5 
sealed  into  a stem  6.  The  arcing  tip  should  be  so  ar- 
ranged and  supported  that  the  heat  lost  by  conduction 
through  the  supporting  stem  consists  of  such  a small 
fraction  of  the  total  heat,  developed  by  the  cathode 
that  the  arcing  tip  is  maintained  at  a uniformly  high 
temperature  by  a comparatively  small  amount  of  en- 
ergy. Consequently,  with  a given  current  the  total 
voltage  across  the  arc  is  lower  than  it  would  be  if  no 
section  of  reduced  diameter  was  provided.  This  re- 
sult can  be  conveniently  obtained  by  reducing  the 
diameter  of  a small  section  7 of  the  supporting  stem 
adjoining  the  arcing  tip  as  shown  in  figures  2 and  3. 
In  some  cases  the  cathode  has  a pointed  or  sharpened 
tip  (as  shown  in  figures  2 and  3)  to  facilitate  starting 
and  secure  greater  stability  of  the  arc. 

Near  the  arcing  tip  of  the  cathode  is  the  starting 


filament  8,  consisting  of  refractory  material  such  as 
tungsten,  tantalum  or  carbon  spirally  spaced  about 


Figure  1 — Diagram  of  a discharge  tube  used  as  a rectifier  of 
alternating  currents 


the  cathode  stem  and  connected  to  the  cathode  stem  4 
at  one  end  near  the  tip  3 as  indicated,  the  end  remote 
from  the  arcing  tip  of  the  cathode  being  attached  to  a 
( Continued  on  page  43) 
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Nineteenth  Article— Aerial  Line  Construction 


SHORT  and  stout  poles  are  favored  by  the  Signal 
Corps  for  telegraph-line  construction,  as  these  are 
more  durable  than  the  high  poles  of  former  days  and 
better  able  to  stand  load  strains  and  attacks  of  storms. 

To  avoid  using  a large  number  of  aerial  wires,  cables 
are  utilized  whenever  practicable  in  aerial  construction, 
lightning  arresters  being  always  installed  and  telephones 
connected  to  an  aerial  circuit.  Outside  distributing  wire 
is  provided  for  leading  from  the  pole  to  substations. 

Erection  of  the  Line 

The  route  of  the  line  having  been  decided  and  materials 
prepared,  the  distance  is  measured  and  stakes  driven  to 
indicate  the  places  where  the  poles  are  to  be  erected. 
When  the  line  is  to  follow  highways  or  other  defined 
routes,  the  stakes  are  placed  so  as  to  avoid,  as  far  as 
possible,  danger  to  the  line  from  passing,  vehicles.  The 
line  is  generally  removed  from  the  road  a distance  of 
about  30  feet,  which  insures  that  traffic  will  not  be 
interrupted  or  endangered  should  a line  become  detached 
from  insulators  and  hang  down.  The  line  is  so  placed 
that  it  can  be  readily  examined  and  inspected  from  the 
road.  Roads  are  crossed  only  when  necessary  to  avoid 
bad  ground  or  numerous  trees,  or  when  a material 
shortening  of  the  line  may  be  thus  gained.  Crossings 
are  made  at  half  a right  angle,  the  distance  between 
poles  being  shortened  and  a minimum  height  of  18  feet 
observed  between  wire  and  the  crown  of  the  road. 

When  the  road  is  through  rolling 
country,  poles  are  planted  near  the  crest 
of  hills,  so  the  wire  between  will  be  at 
sufficient  height  above  the  ground. 

Longer  poles  are  used  in  hollows  so  the 
line  will  be  graded. 

In  open,  or  unfenced  country  the  poles 
are,  as  a general  rule,  set  in  a straight 
line,  but  wherever  there  is  a well  trav- 
eled road  the  line  follows  its  general 
direction. 

Wooden  Poles 

Red  cedar,  black  locust,  or  chestnut 
are  preferred  woods  for  poles.  Where 
these  are  not  procurable,  or  the  cost  is 
too  great,  redwood,  white  cedar,  red 
cypress,  yellow  cypress,  tamarack,  fir, 
larch,  spruce,  white  or  post  oak  and 
sassafras  furnish  timber  from  which 
good  service  may  be  expected. 

Live  green  timber,  free  from  rot  and 
sound  in  every  respect,  is  sought  for 


poles.  November  to  the  end  of  February  is  the  cut- 
ting time,  each  pole  being  trimmed  closely  and 
smoothly  and  containing  the  natural  butt  of  the  tree 
and  presenting  an  approximate  uniformly  decreasing 
cross  section  from  butt  to  top. 

The  table  following  gives  the  desired  dimensions  of 
wooden  poles : 

Circumference — Ins.  Circumference — Ins. 


Length  of 
Poles — Ft. 

At  Top 

6 ft.  from 
bottom 

Length  of 
Poles — Ft. 

At  Top 

6 ft.  from 
bottom 

20 

14 

24 

35 

22 

37 

20 

16 

25 

35 

25 

40 

25 

16 

25 

40 

22 

40 

25 

19 

27 

40 

25 

43 

25 

22 

30 

45 

22 

45 

30 

19 

30 

45 

25 

46 

30 

22 

34 

50 

22 

46 

30 

24 

36 

50 

25 

48 

For  permanent  lines  under  ordinary  conditions  pre- 
servatives will  be  found  worth  the  additional  cost,  for 
they  not  only  delay  the  starting  of  decay  but  retard  it 
when  once  it  has  started. 

Computing  the  increase  of  life  of  poles  by  the  use  of 
preservatives  requires  consideration  of  the  factors  repre- 
sented by  the  kind  of  wood,  nature  of  soil,  the  amount  of 
preservative  and  depth  of  impregnation;  owing  to  these 
varying  factors  it  is  believed  impracticable  to  definitely 
state  the  life  increase  thus  obtained.  Most  important 
among  these  factors  is  the  depth  of  impregnation  and 
the  amount  of  preservative  per  cubic  foot  of  wood.  A 
heavy  coat  on  the  outside  is  not  so  efficient  as  the  same 
amount  forced  into  the  pores  of  the 
wood. 

Three  methods  of  applying  preserva- 
tives are  in  use:  (a)  brush,  (b)  open 
tank,  (c)  pressure  process.  The  brush 
method  applies  the  preservative  by  a 
brush  to  the  part  of  the  pole  to  be 
treated,  after  it  has  been  thoroughly 
cleaned.  The  second  method  immerses 
the  pole  or  its  butt  into  a tank  of  pre- 
servative, the  solution  being  kept  hot 
until  the  bubbling  caused  by  air  or  water 
in  the  pole  ceases.  Thd  hot  preserva- 
tive is  then  allowed  to  cool,  assistance 
in  drawing  the  preservative  into  the 
wood  being  given  by  the  vacuum  cre- 
ated in  the  timber  while  heating.  The 
pressure  process  obtains  great  penetra- 
tion but  is  seldom  used  on  account  of 
its  cost.  The  brush  method  secures  a 
penetration  of  1/16  inch  to  less  than  J4 
inch,  whereas  the  open  tank  treatment 
ranges  from  *4  inch  to  lA  inch. 


> 


A line  for  temporary  use,  shown  for 
contrast  with  the  semi-permanent 
lines  described 


* For  complete  text  on  this  subject  see  the  book,  “Military  Signal  Corps  Manual,”  by  the  same  author. 
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The  part  of  any  set  pole  most  susceptible  to  decay 
is  a section  from  a few  inches  above  the  ground-line 
to  2 or  3 feet  below  the  ground-line. 

Pine  poles  have  a short  life  both  above  and  below 


Iko  pin  arm  and  brocket 
on  wooden  pok 


Iron  arm  on  steel  pok 


Wooden  arm  on  site 


Figure  1 — Method  of  preparing  wooden  and  steel  poles  for  cross  arms 


ground,  and  if  this  timber  is  used  for  a line  in  any  way 
permanent,  the  entire  length  should  be  treated. 

Concrete  Poles 

Difficulty  of  transportation  and  delivery  along  the 
route  makes  the  use  of  concrete  poles  inadvisable  for 
telegraph  lines.  For  post  telephone  systems,  however, 
reinforced  concrete  presents  several  advantages. 

The  forms  are  prepared  by  securing  3 pieces  of  2-inch 
plank,  free  from  knots,  and  dressed  on  one  side.  Top 
and  side  cleats  prevent  spreading  when  the  concrete  is 
poured  through  the  open  side,  or  top. 

For  longitudinal  reinforcements,  four  ^j-inch  square 
or  twisted  steel  bars  are  used  for  24-foot  poles,  and 
14 -inch  bars  for  longer  poles.  The  four  bars  are  set 
about  y2  inch  from  each  corner,  being  spaced  by  a piece 
of  wood  at  each  end  of  the  form,  with  holes  to  take  the 
ends  of  the  rods.  At  four  or  five  points  the  four  rods 
are  bound  together  by  iron  wire.  Wooden  blocks  or 
wire  hold  the  reinforcing  rods  in  position  at  various 
points  to  prevent  sagging.  These  are  removed  as  the 
concrete  is  poured. 

The  concrete  used  should  be  a very  wet  mixture,  1 
part  cement,  2 parts  sharp  sand,  4 parts  crushed  stone 
of  less  than  J^-inch  size.  It  is  important  to  have  sharp 
sand.  Gravel  may  be  used  in  place  of  crushed  stone,  but 
it  should  be  cleaned  well. 

The  two  side  walls  may  be  removed  the  next  day  after 
pouring,  the  bottom  plank  remaining  three  days  longer, 
at  which  time  the  concrete  is  sufficiently  set  to  remove 
it,  heavy  ice  tongs  being  employed  to  slide  it  endwise. 
Before  the  concrete  is  entirely  set  the  surfaces  should 
be  finished  by  a small  amount  of  troweling.  Concrete 
poles  should  be  allowed  to  cure  about  30  days  before  use. 

When  bolt  holes  and  pole  steps  are  desired,  wooden 
pins  should  be  placed  in  the  form  before  the  concrete  is 
poured. 

Concrete  poles  having  a length  of  24  feet  should  be 
about  8x8  inches  at  the  base  and  5x5  inches  at  the  top. 
Beveled  comers  improve  the  appearance.  The  weight 
of  a 24-foot  pole  is  approximately  1,100  pounds,  and 
30-foot  poles,  i,400  pounds.  A 24-foot  pole  having  an 
8-inch  square  base  and  5-inch  square  top  requires  about 
7 cubic  feet  of  concrete.  Twenty-four-foot  poles  should 
be  set  approximately  4 feet  in  the  ground,  and  30-foot 
poles'  approximately  5 feet  in  the  ground. 


Depth  of  Setting  Poles 

Character  of  the  soil,  height  of  the  pole  and  load  it  is 
to  carry,  determine  the  depth  to  which  poles  should  be 
set.  Less  depth  is  required  in  rock,  gravel  or  stiff  clay 
than  in  light  loam  or  sand.  The  following  table  gives 
the  depths  for  average  conditions: 


Length  of 
Pole 
Feet 
18 

20 

22 

2S 

30 

35 

40 

45 

50 


Depth  in 
Ground 
Feet 

iM 

4 

4 

5 

5H 

6 
6 

6* 


Depth  in 
SoUdKock 
Feet 
3 

3 

3 

3 

3* 

4 
4 


$ 


•On  straight  line*.  *On  corner*. 


A foreman  follows  with  a sufficient  number  of  men 
equipped  with  digging  bars,  spoon  shovels,  the  ordinary 
long-handled  shovels,  or  post-hole  diggers,  where  the 
soil  will  admit  of  their  use.  This  party  dip  the  holes 
for  the  poles  as  marked  out  by  the  stakes.  If  there  is  a 
sod,  one  of  the  men,  equipped  with  an  ordinary  spade, 
is  sent  ahead  to  remove  it,  indicating  the  size  of  the  hole 
to  be  dug  and  facilitating  the  work  by  performing  the 
part  for  which  the  bars  and  spoons  are  not  well  adapted. 
The  foreman  sees  personally  that  the  holes  are  put  down 
to  the  proper  depth,  has  direction  of  the  detail  and  is 
held  responsible  for  good  service. 


Setting  the  Poles 

Holes  should  be  dug  large  enough  to  admit  the  pole 
without  the  necessity  of  cutting  away  the  butt,  and  space 
should  be  allowed  to  move  the  pole  about  for  bringing 
it  into  line.  The  diameter  of  the  hole  should  be  great 
enough  so  the  tamping  bar  may  be  used  full  depth. 


Figure  2 — Double  arming  for  aerial  line  construction 


Thorough  tamping  as  the  hole  is  filled  is  important  to 
the  proper  setting  of  the  pole. 

On  straight  lines,  the  cross  arm  should  be  placed  at 
right  angles  to  the  direction  of  the  pole  line,  the  arms 
on  adjacent  poles  facing  in  opposite  directions.  At  line 
terminals  the  cross  arms  on  the  last  two  or  three  poles 
should  be  placed  on  the  sides  of  the  poles  which  face  the 
terminal.  The  poles  are  set  vertically. 

On  curves,  the  cross  arm  should  be  placed  on  the  sides 
of  the  poles  which  face  the  middle  of  the  curve.  Comer 
poles  should  be  given  a slight  rake  when  set,  varying 
from  10  to  20  inches  with  the  conditions. 

After  the  pole  has  been  placed  in  position,  the  hole 
filled,  and  the  earth  well  tamped,  the  soil  should  be  well 


Digitized  by 


Google 


December,  1918 


MILITARY  LINES  OF  COMMUNICATION 


17 


banked  up  about  the  pole  and  firmly  packed  in  place; 
otherwise,  subsequent  settling  of  the  earth  will  form  a 
depression  about  the  base  of  the  pole.  Coarse  material, 
soil  or  gravel,  should  be  used  at  the  top  of  the  holes. 
Where  the  poles  are  set  in  rock,  the  pieces  should  be 
firmly  wedged  in  about  the  poles. 

Wooden  poles  usually  have  more  or  less  pronounced 
curves;  these  curves  should  be  placed  in  setting  so  as 
to  be  least  apparent  when  viewed  from  the  direction  of 
the  line. 

In  obtaining  uniform  height  of  lead  by  grading  the 
poles,  differences  in  height  of  poles  up  to  2 feet  may 
be  taken  care  of  by  digging  the  holes  deeper.  Poles 
should  be  cut  only  as  a last  resort,  aiid  then  at  the  top, 
not  at  the  butt. 

Number  of  Poles  Per  Mile 

The  character  of  the  country  and  the  number  of  wires 
or  cables  to  be  supported  determines  the  number  of  poles 
to  be  provided  for  a line.  The  minimum  provision  is  35 
poles  per  mile,  but  in  timbered  country,  with  crooked 
roads  and  heavy  leads,  it  may  be  necessary  to  increase 
this  number  to  45  poles,  or  even  more  in  special  cases. 

Delivery  of  Poles 

As  soon  as  practicable  after  the  holes  have  been  dug 
the  poles  should  be  delivered.  Carrying  hooks  to  move 
them  as  they  are  unloaded  from  trucks  is  the  only  special 
equipment  required. 

The  heaviest  and  longest  poles  should  be  selected  for 
crossings  and  long  spans,  the  stoutest  poles  where  angles 
and  sharp  curves  occur.  The  butts  of  the  poles  are  laid 
at  the  edge  of  the  holes,  with  the  tops  pointing  along 
the  ground  in  the  direction  from  which  the  raising  party 
will  come. 


Figure  3 — Method  of  roofing  wooden  poles  and  attaching  brackets 

Pole  Preparation 

So  that  the  poles  will  effectively  shed  rain  and  snow, 
the  tops  are  roofed  by  cutting  each  side  to  a peak  at  an 
angle  of  45  degrees,  as  shown  in  figure  1. 

Cutting  poles  when  the  sap  is  down,  removing  the 
bark  and  allowing  them  to  season,  increases  durability 
and  facilitates  transportation  and  erection. 

Lightning  Rods 

Sometimes,  every  fifth  to  tenth  pole  of  an  aerial  line 
is  provided  with  a lightning  rod.  The  rods  ordinarily 
consist  of  a piede  of  number  6 galvanized  iron  wire,  ex- 
tending not  less  than  1 foot  above  the  roof  of  the  pole 
and  attached  to  its  sides  by  means  of  staples  placed  about 
1 foot  apart.  Lightning  rods  should  extend  continuously 
down  the  entire  length  of  the  pole,  and  are  usually  sol- 
dered to  a ground  rod  driven  into  the  earth  near  the 
base  of  the  pole.  An  alternative  method  provides  for 


their  ending  in  a small  coil  of  wire  at  the  base  of  the  pole 
which  gives  a good  surface  contact  with  the  earth.  This 
wire  should  be  kept  as  straight  as  possible  without  turns 
or  coils  in  its  length  and  should  be  attached  before  the 
pole  is  erected. 


In  this  illustration  may  be  seen  the  roofing  of  the  top,  method  of  placing 
brackets  and  erection  of  the  pole  so  as  to  avoid  danger  to  the  line  from 
passing  vehicles  on  the  highway 


Cross  Arms 

The  Signal  Corps  specifies  the  following  dimensions 
for  standard  cross  arms  which  it  supplies: 


Leneth 

Nutrhcr 

Pin 

Spacing — Inches 

in  Feet 

of  Pins 

f 

A 

^ 

Ends 

Sides 

Centers 

3 

2 

4 

28 

4 

4 

4 

ii 

16 

6 

6 

4 

12 

16 

8 

8 

4 

12 

16 

10 

10 

4 

12 

16 

Framing  Poles 

The  following  directions  cover  the  method  of  framing 
poles  which  support  cross  arms: 

The  pole  should  be  raised  at  the  top  and  placed  in  a 
framing  buck  or  horse  so  that  the  heaviest  sag  or  curve 
will  be  nearest  the  ground.  If  the  pole  is  crooked  or 
badly  shaped,  it  should  be  turned  with  a cant  hook  until 
the  best  side  for  framing  is  uppermost.  With  the  pole 
then  held  rigidly  in  place  it.  is  roofed,  after  which  the 
gains  should  be  cut,  leveling  them  with  a straightedge  or 
sighting  stick. 

Before  holes  are  bored  for  the  cross  arm  bolts,  a line 
should  be  set  off  from  the  center  of  the  pole’s  top  to  its 
butt,  and  the  bolt  hole  center  laid  off  along  this  line. 

Half-inch  holes  for  steps  should  be  bored  at  right 
angles  to  the  line,  or  in  line  with  the  cross  arms,  be- 
ginning 18  inches  from  the  lowest  cross  arm  and  con- 
tinuing to  a point  8 feet  from  the  ground,  spaced  18 
inches  apart,  or  36  inches  apart  when  measured  on  the 
same  side  of  the  pole. 

Cross  arms  carrying  four  or  more  wires  must  be 
braced.  Figure  1 shows  the  method.  Gains  for  cross 
arms  have  a maximum  depth  of  V/i  inches. 

A distance  of  8 inches  is  allowed  between  the  extreme 
top  of  the  pole  and  the  upper  side  of  the  top  gain.  The 
distance  to  be  observed  between  centers  of  gains  is  2 
feet.  Cross  arm  braces  should  be  attached  to  the  face 
of  the  pole  and  to  the  face  of  the  arm.  Cross  arms 
which  are  not  braced  require  two  lag  bolts.  Except 
where  special  conditions  require  otherwise,  cross  arms 
must  be  placed  on  opposite  sides  of  alternate  poles. 
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Cross  arms  should  be  set  at  right  angles  to  the  pole 
length.  This  applies  as  well  to  corner  poles,  no  matter 
what  the  degree  of  rake. 

Cross  arm  fixtures  should,  if  practicable,  be  attached 
to  buildings  (other  than  residences)  with  bolts  passing 
through  the  wall.  If  this  is  not  practicable,  large  expan- 
sion bolts  should  be  used.  Window  casements  or  wood- 
work of  buildings  should  never  be  used  for  resisting  the 
strain  of  the  line. 


Figure  4— -Construction  details  of  cable  box  for  terminal  or  office  pole 

Telephone  line  wires  terminating  at  residences  are  pro- 
vided with  either  outside  distributing  or  outside  twisted 
pair  wire  connections,  the  line  wire  being  terminated  at 
the  cross  arm  or  bracket  at  the  nearest  pole  and  the 
service  completed  by  means  of  the  outside  distributing 
or  outside  twisted  pair  wire.  A bracket  or  other  type 
of  fixture  makes  the  wife  fast  to  the  residence,  entrance 
being  made  through  two  porcelain  tubes,  each  conductor 
of  the  duplex  wire  entering  through  one  of  these  tubes. 
The  tubes  should  be  slanted  downward  toward  the  out- 
side of  the  building  so  water  will  not  enter  them  in 
stormy  weather.  If  this  is  not  practicable  the  same  re- 
sult will  be  secured  by  having  the  wires  outside  sag 
below  the  tubes.  Wires  thus  arranged  are  termed  “drip 
loops.” 

Wherever  practicable,  arms  are  placed  on  poles  before 
they  are  erected. 

Methods  for  attaching  cross  arms  for  leads  not  exceed- 
ing four  wires  are  shown  in  figure  1 : (a)  illustrates  the 
attachment  of  the  four-pin  cross  arm  with  braces;  (b) 
the  two-pin  cross  arm  attached  with  lag  bolts;  (c)  and 
(d)  show  two  methods  of  attachment  to  steel  poles. 
These  steel  poles  are  only  i|sed  occasionally  to  meet  spe- 
cial conditions ; they  are  not  suitable  for  supporting  more 
than  four  wires  and  should  be  installed  only  in  hard 
earth  or  concrete. 

Double  Arms — The  approved  method  of  installing 
double  cross  arms  is  shown  in  figure  2.  The  heaviest 
poles  available  should  be  selected  for  double  arm  con- 
struction as  these  require  extra  strength  for  the  addi- 
tional load.  Figure  2 also  shows  the  method  of  dead 
ending  wires  on  double  cross  arms.  Where  wires  pass 
through  they  are  tied  to  both  insulators,  in  the  lower 
groove  of  the  glass  if  double-grooved  glasses  are  in 
place. 

Porcelain-coated  bridle  rings  may  be  used  for  support- 
ing bridle  wire,  instead  of  cleats  as  shown  in  figure  2, 
and  copper  connectors  may  be  used  for  splicing  bridle 
wire  to  hard-drawn  copper  line  wire,  instead  of  as  shown 
in  the  same  figure. 

Bracket  Lines 

Where  not  more  than  two  wires  are  required  on  a 
pole  line,  oak  brackets  may  be  used  in  place  of  cross  arms. 
General  arrangements  are  shown  in  figure  3,  brackets 


being  attached  to  the  pole  with  one  40d  nail  above  and 
one  20d  nail  below.  So  that  the  poles  on  which  brackets 
are  placed  may  later  be  used  to  support  cross  arms,  the 
top  end  of  the  brackets  should  be  about  level  with  the  cor- 
rect location  of  the  top  of  the  gain,  so  that  the  bracket 
and  its  wire  will  not  interfere  with  the  subsequent  use 
of  the  cross  arm. 


Terminal  or  Office  Pole 

The  terminal  or  office  pole  of  a line  carrying  a number 
of  wires  is  the  most  important  part  of  the  line  and  de- 
mands careful  attention  to  secure  construction  that  will 
be  serviceable  and  easy  to  maintain.  Frequent  access  to 
this  pole  being  necessary,  all  wiring  should  be  substantial 
in  character  and  arranged  to  facilitate  repairs  and  exten- 
sions. Typical  construction  of  an  office  or  terminal  pole 
is  shown  in  figure  5.  This  illustration  shows  the  method 
which  is  to  be  followed  as  far  as  practicable,  although 
it  is  not  likely  that  in  any  construction  work  taken  up  it 
can  be  exactly  duplicated. 

This  figure  shows  a can  terminal  installed;  a cable 
box,  shown  in  figure  4,  may  be  used  in  its  place  and,  in 
fact,  is  considered  preferable  except  in  the  tropics.  In 
ordering  cable  boxes  the  number  of  pairs  to  be  accommo- 
dated should  be  stated,  as  well  as  the  number  of  pairs 
of  lightning  arresters  and  fuses.  Xo  aerial  line  should 
be  cross-connected  at  a terminal  pole  or  to  a central  ex- 


change except  through  fuses  and  lightning  arresters. 
The  terminal  or  cable-box  poles  should  be  stepped,  using 
galvanized  iron  pole  steps  as  shown  in  figure  5.  The 
lowest  of  these  steps  should  be  at  least  8 feet  from  the 
ground.  To  reach  these  steps  ladders  are  used,  or 
brackets,  as  shown  in  figure  6. 

Bridle  wires,  which  are  used  to  connect  the  line  wires 
with  the  can  terminal  or  cable  box,  run  through  hard- 
wood cleats,  are  shown  in  figure  2.  Particular  attention 
should  be  given  to  all  wiring  about  the  pole  to  see  that 
it  fits  neatly  and  is  so  placed  that  it  will  not  be  injured 
by  the  workman  in  the  performance  of  his  duties. 

Where  the  wires  which  dead  end  on  a double  arm 
lead  from  one  direction  only,  it  is  necessary  to  counter- 
balance the  strain  by  running  a small  guy  from  this 
cross  arm  to  the  next  pole. 

Where  poles  are  provided  with  steps,  linemen  should 
not  use  climbers,  unless  of  course,  such  use  is  clearly 
unavoidable. 
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Static  and  Interference  Eliminated 

The  Achievement  of  Roy  A.  Weagant 


-pOY  A.  WEAGANT,  chief  en- 
gineer  of  the  Marconi  Wire- 
less Telegraph  Company  of 
America,  has  perfected  an  inven- 
tion which  has  taken  the  “static” 
out  of  wireless  telegraphy,  thereby 
removing  the  greatest  obstacle  to 
the  clear  transmission  of  radio 
messages. 

The  invention  prevents  “by  a 
selective  system”  the  interference 
or  crossing  of  one  wireless  mes- 
sage with  another,  regardless  of 
the  operation  of  any  number  of 
high-power  stations,  and  it  reduces 
the  amount  of  power  heretofore 
required  to  operate  a wireless 
station  by  about  one-half,  making 
possible  a saving  of  50  per  cent,  in 
fuel.  The  following  official  announcement  of  the 
invention  is  made  for  the  company  by  Edward  J. 
Nally,  vice-president  and  general  manager  of  the 
Marconi  Company: 

With  the  conditions  that  pledged  us  to  absolute 
secrecy  no  longer  prevailing,  the  Marconi  Wireless 
Telegraph  Company  of  America  is  permitted  to 
announce  a discovery  and  invention  in  wireless  teleg- 
raphy that  will  mark  a new  era  in  world  communi- 
cation. It  is  America’s  contribution  to  science  in 
solving  a problem  that  has  engaged  the  best  scientific 
minds  of  the  world. 

Ever  since  the  genius  of  Marconi  made  wireless 
telegraphy  a fact,  the  only  limitation  of  this  method 
of  communication  was  the  deadly  phenomena  of 
“static  conditions.”  It  was  “static” — the  presence  of 
a large  amount  of  uncontrolled  electricity  in  the  air — 
that  at  the  beginning  of  the  war  often  entirely  pros- 
trated the  wireless  service  even  between  the  most 
powerful  stations  erected  in  Europe  and  America. 
Static  conditions  were  responsible  for  abnormal  delays 
and  for  the  mutilation  of  words  in  wireless  messages. 

It  was  the  one  great  obstacle  to  continuous  com- 
munication by  means  of  electro-magnetic  waves  in  the 
air.  So  baffling  was  the  problem  that  Marconi  issued 
a personal  appeal  to  every  wireless  operator  in  the 
world  to  record  his  observations  and  to  collect  data 
on  the  subject.  Some  of  the  leading  scientific  minds 
in  the  universe  struggled  to  overcome  the  effects  of 
the  static  disturbances.  Worldwide  researches  were 
instituted  and  large  sums  of  money  expended,  but  the 
end  sought  was  not  obtained. 

It  remained  for  an  American  radio  expert,  Roy  A. 
Weagant,  chief  engineer  of  the  Marconi  Wireless 
Telegraph  Company  of  America,  to  discover  the  solu- 
tion of  the  static  problem.  Weagant  practically  had 
devoted  his  life  to  a study  of  this  perplexing  phe- 
nomena, and  the  result  of  fifteen  years  of  experimental 
work  was  about  to  be  published  to  the  world,  when 
the  United  States  entered  the  Great  War. 

Although  patent  applications  had  been  made  and  the 
claims  allowed  by  the  United  States  Patent  Office, 
the  Weagant  system  was  immediately  placed  at  the 
disposal  of  the  American  Government,  and  every  pre- 
caution was  taken  to  keep  the  invention  secret  until 
the  discovery  could  be  safely  announced.  With  the 


spirit  of  research  that  has  made 
the  Navy  such  a magnificent  arm 
of  our  military  service,  officials  of 
the  Navy  Department  assigned 
naval  experts  to  co-operate  with 
the  inventor  in  installing  experi- 
mental stations  in  various  parts  of 
the  country.  These  stations  are 
now  receiving  messages  from  all 
the  high  power  wireless  stations 
of  the  world. 

With  the  consent  of  the  Marconi 
Company,  the  United  States  Navy 
Department  disclosed  the  Weagant 
invention  to  our  Allies,  and  special 
representatives  of  the  French  and 
British  Governments  were  sent 
here  to  study  the  system. 

Among  the  revolutionary  changes 
that  the  new  system  effects  in  wireless  installations 
will  be  the  immediate  disappearance  of  the  huge  steel 
towers  heretofore  built  at  great  height  to  catch  the 
incoming  wireless  waves.  Equipped  with  the  Weagant 
invention,  the  wireless  receiving  antennae  are 
stretched  merely  a few  feet  above  the  ground. 

Heretofore,  also,  the  increasing  number  of  high 
power  stations  that  were  being  erected  in  every  part 
of  the  world  raised  the  difficult  question  of  “inter- 
ference.” Crossing  wireless  messages  that  shot 
through  the  ether  sometimes  made  the  wireless  sig- 
nals so  indistinct  that  they  could  not  be  understood, 
or  drowned  the  weaker  transmission  entirely.  The 
Weagant  system,  based  on  a unique  selective  prin- 
ciple, eliminates  “interference”  and  permits  absolutely 
clear  communication,  regardless  of  the  operation  of 
other  stations  even  in  the  immediate  vicinity. 

The  notable  contribution  to  wireless  telegraphy 
opened  by  Mr.  Weagant’s  discovery  makes  continuous 
wireless  communication  over  the  oceans  and  between 
continents  an  absolutely  assured  fact  for  twenty-four 
hours  of  the  day  and  at  every  season  of  the  year, 
regardless  of  atmospheric  conditions.  All  the  Marconi 
high  power  stations  are  being  equipped  with  the 
Weagant  system,  and  the  stations  of  the  Pan-Ameri- 
can Wireless  Telegraph  and  Telephone  Company, 
which  are  to  link  North  and  South  America  in  a 
closer  bond  of  brotherhood,  will  likewise  be  so  equipped. 
In  all  probability  the  United  States,  as  well  as  the 
Allied  Governments,  will  adopt  this  system. 

Mr.  Weagant,  who  has  been  a distinguished  radio 
engineer  for  fifteen  years,  is  only  37  years  old.  He  is 
a graduate  of  McGill  University  in  Canada  and  a 
Fellow  of  the  Institute  of  Radio  Engineers. 

Mr.  Weagant  was  bom  March  29,  1881,  at  Morrisburg, 
Ont.  His  father,  William  Weagant,  the  inventor  of 
various  mechanical  devices,  died  when  he  was  a baby, 
and  his  mother  shortly  after  married  T.  J.  Flint,  a 
druggist,  of  Derby  Line,  Vt.  The  boy  spent  most  of 
his  school  days  behind  the  drug  store  counter.  He  at- 
tended the  village  school  and  later  the  preparatory 
school  and  college  at  Stanstead,  Que.  His  interest  in 
mechanics  began  when  he  was  five  years  old,  and  he 
was  encouraged  by  Dr.  M.  L.  Baxter,  a retired  physi- 
cian of  Washington,  who  taught  him  about  electricity 
and  loaned  him  scientific  books. 
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Radio  Frequency  Changers 

Reported  Progress  in  Their  Application  to  Wireless 
Telegraphic  and  Telephonic  Communication 

By  E.  E.  Bucher 

Director  of  Inetmotion,  Marconi  Jmtitntc 

( Continued  from  the  November,  1918,  issue  of  The  Wikelkss  Age)  * 

Control  of  Antenna  Currents 


A PROBLEM  of  considerable  magnitude  is  encoun- 
tered in  controlling  the  energy  output  of  a high- 
power  radio  station  so  that  rapid  signalling  can  be 
effected.  It  is  a relatively  simple  matter  to  interrupt 
the  primary  circuits  of  a low-power  spark  transmitter, 
but  when  several  hundred  kw.  of  energy  is  involved, 
very  special  means  must  be  provided  to  permit  the 


breaking  of  the  current  without  undue  arcing  or  lag. 

Marconi  gave  a satisfactory  solution  for  high-power 
rotary  spark  transmitters  when  he  devised  his  battery 
of  special  electro-magnetic  keys  to  interrupt  the  high 
voltage  current  at  points  between  the  secondary  of 
the  transformer  and  the  high-voltage  condenser. 

It  has  been  customary  in  the  arc  radio  system  to 
effect  signalling  by  changing  the  length  of  the  radiated 
wave,  but  a disadvantage  arises  in  this  method  that 
the  antenna  radiates  two  waves,  one  of  which  may 
cause  interference  to  the  operation  of  other  stations. 

Von  Arco  and  Meissner  have  devised  several  inter- 
esting methods  for  controlling  the  antenna  current  for 
radiotelegraphy  and  telephony,  which,  in  general,  do 
not  involve  duplex  radiation.  They  have  shown  as  in 
the  figure  9 the  complete  circuits  of  a radio  system 
serviceable  for  telegraphic  signalling  by  means  of  un- 
damped oscillations,  for  the  production  of  speech 
variations  of  the  antenna  current  for  telephony,  and 
for  the  production  of  groups  of  damped  oscillations, 
all  from  the  same  source  of  energy — a high  frequency 
alternator. 

In  regard  to  the  circuits  for  telegraphic  signalling 
shown  in  this  figure,  a telegraph  key  operates  a sole- 
noid relay  Rx  fitted  with  contacts  which  tune  and  de- 
tune the  antenna  circuit.  The  advantage  of  the 
frequency  changer  systems  over  the  arc  method  is 
that,  when  the  antenna  is  thrown  out  of  resonance, 
no  radiation  takes  place,  for  then  no  energy  is  with- 
drawn from  the  alternator  N.  However,  the  inventors 
observed  that  in  controlling  the  antenna  current  in 
this  way,  the  resulting  shift  of  phase  between  voltage 
and  current  caused  a dangerous  rise  of  potential  in 


the  high  frequency  generator.  To  prevent  this  they 
placed  a resistance  R,  in  series  with  the  primary  cir- 
cuit of  the  last  group  of  the  radio  frequency  changers, 
shunted  by  the  key  K'  which  operates  in  conjunction 
with  key  K so  that  the  signal  is  produced  by  tuning 
the  antenna  and  short-circuiting  the  resistance  R, 
simultaneously. 

Controlling  the  antenna  current  in  this  way  brought 
forth  another  problem,  viz:  the  unloading  of  the  gen- 
erator N each  time  the  antenna  is  detuned  by  the  key 
K,  causing  the  speed  to  vary,  throwing  it  out  of 
resonance  with  the  complete  system,  with  a conse- 
quent decrease  of  output.  The  Nvell-known  method 
of  loading  the  generator  by  a special  non-radiating 
circuit  is  then  suggested  so  that  when  the  antenna 
is  not  radiating  the  shunt  resonant  circuit  takes  the 
load,  keeping  the  speed  of  the  generator  nearly  con- 
stant. Practical  circuits  will  be  shown  in  the  diagrams 
to  follow. 

In  previous  systems  based  upon  this  principle,  it 
is  necessary  to  interrupt  the  antenna  circuit  and  the 
auxiliary  loading  circuit  each  time  a telegraphic  signal 
is  made  and  in  case  large  amounts  of  energy  are  in- 
volved, it  is  difficult  to  devise  a signalling  key  that 
will  operate  satisfactorily.  However,  Arco  and  Meiss- 
ner have  shown  a system  of  connections  by  which  the 
antenna  remains  permanently  connected  to  the  source 


Figure  10 — Signaling  circuit!  for  Figure  11 — Curve  allowing  antenna 
maintaining  a constant  load  on  the  current  for  various  values  of  im- 
radio  frequency  alternator  pedapce  of  the  control  fystem 


of  high  frequency  current  and  the  transference  of  the 
load  from  the  antenna  circuit  to  the  auxiliary  loading 
circuit  and  vice  versa  is  obtained  simply  by  variation 
of  the  tuning  of  the  two  circuits.  The  circuit  is  shown 
in  figure  10  where  two  magentic  relays  R-l  and  R-2 
are  connected  so  that  their  contacts  shunt  the  antenna 
loading  inductance  L-l  and  the  auxiliary  load  induc- 
tance L-2  alternately,  signalling  being  effected  by 
closing  key  K.  The  secondary  windings  S-l  and  S-2 
of  the  last  group  of  frequency  changers  are  connected 
with  the  antenna  and  also  with  the  loading  circuit 
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containing  the  ballast  resistance  R-3,  the  condenser 
C-l  and  the  inductance  L-2.  It  is  readily  seen  that 
the  connections  with  the  relay  R-l  can  be  so  arranged 
that  when  the  antenna  circuit  is  tuned  to  resonance 
with  the  frequency  changers,  the  relay  R-2  detunes 
the  load  circuit  and  when  the  antenna  circuit  is  de- 


Pigure  12 — Diagram  of  a simple  system  for  varying  the  antenna  current 

tuned,  the  load  circuit  is  tuned  to  frequency  of  the 
alternator. 

While  this  method  of  control  possesses  operative 
features,  it  still  carries  the  disadvantage  that  circuits 
carrying  high  frequency  currents  of  considerable 
power  are  actually  interrupted.  However,  by  pro- 
viding mono-inductive  impedances  for  the  purpose  of 
detuning,  it  is  possible  to  adjust  the  auxiliary  mag- 
netising current  so  that  no  actual  interruptions  of  the 
high  frequency  circuit  are  required  to  shift  the  load 
from  the  antenna  to  the  auxiliary  loading  circuit. 
Such  a system  is  shown  in  the  diagram  of  connections 
in  figure  13,  but  before  entering  into  a description 
of  this  system  we  shall  disclose  another  method  of 
connection  whereby  the  antenna  current  can  be  varied 
in  a simple  manner.  The  diagram  therefor  is  shown 
in  figure  12,  where  two  one-way  impedance  coils  L-3 
and  L-4  have  their  secondaries  S-3  and  S-4  respectively, 
connected  in  series  with  the  antenna  circuit.  Their 
primaries  P-2  and  P-4  are  fed  by  the  direct  current 
source  B,  the  circuit  including  the  key  K and  the 
shunt  resistance  R.  Just  how  this  circuit  functions 
will  be  clear  from  consideration  of  the  resonance 
curve  shown  in  figure  11  where  the  current  through 
the  windings  S-3  and  S-4  is  plotted  against  their  self- 
induction,  variation  of  which  is  obtained  by  change 
in  the  value  of  the  direct  current  through  P-2  and 
P-4. 

If  the  impedances  S-3  and  S-4  are  properly  de- 
signed, it  is  clear  from  the  curve  that  a very  small 
variation  of  the  magnetising  current  will  cause  a large 
change  in  their  self-induction.  The  change  of  induc- 
tance may  then  be  selected  so  as  to  completely  detune 
the  antenna  circuit.  The  resistance  R is  of  such 
dimensions  that  when  it  is  not  short-circuited,  the 
direct  current  is  decreased  to  a value  so  that  the  antenna 


is  detuned  by  change  of  impedance  and  accordingly 
very  little  energy  is  withdrawn  from  the  radio  fre- 
quency changers.  When  the  key  is  pressed  the  self- 
induction  of  S-3  and  S-4  is  reduced  so  as  to  tune  the 
circuit,  the  antenna  radiating  at  the  frequency  of  the 
frequency  transformers.  It  is  obvious  that  a micro- 
phone could  be  inserted  in  the  circuit  instead  of  the 
key.  K and  speech  signals  transmitted  as  in  ordinary 
wireless  telephony. 

The  windings  S-3  and  S-4  are  so  disposed  on  their 
cores  that  one-half  cycle  of  the  generator  output  is 
impeded  by  one  impedance  and  the  other  half-cycle 
by  the  other  impedance.  Sufficient  modulation  could 
be  obtained  by  the  use  of  one  coil,  but  for  wireless 
telephony  it  is  desirable  that  both  halves  of  the  com- 
plete cycle  be  prevented  from  flowing  in  the  antenna 
circuit. 

In  case  an  auxiliary  loading  circuit  such  as  pre- 
viously shown  in  figure  9 is  connected  with  the  radio 
frequency  changers,  the  two  one-way  impedances  may 
be  used  for  alternately  tuning  and  detuning  the  an- 
tennna  and  the  loading  circuit,  that  is,  the  load  is 
alternately  shifted  from  one  to  the  other.  The  dia- 
gram of  connections  is  shown  in  figure  13  where  the 
one-way  impedances  have  their  secondary  windings  S-3 
and  S-4  in  series  with  the  antenna  and  with  the  sec- 
ondary windings  S-5  and  S-6  of  the  radio  frequency 
changers.  The  complete  antenna  circuit  is  shunted  by 


the  load  circuit,  including  the  ballast  resistance  R,  the 
variable  capacity  C-l  and  variable  inductance  L-l  which 
constitute  an  auxiliary  loading  circuit.  As  usual  the 
primaries  of  S-4  and  S-3  are  energized  by  the  source 
B in  series  with  key  K shunted  by  the  resistance  R. 
The  antenna  inductance  is  indicated  at  L-4  and  the 
series  variable  condenser  at  C-3. 

It  is  clear  that  by  proper  design  of  the  auxiliary 
loading  circuit,  and  careful  adjustment  of  the  D.C.  mag- 
netization of  the  cores  of  S-4  and  S-3,  a combination  can 
be  effected  whereby  when  the  key  is  closed  the  change 
in  the  self-induction  of  S-3  and  S-4  will  tune  the  antenna 
circuit  to  resonance  with  the  alternator  and  at  the  same 
time  will  place  the  circuit  S-3,  S-4,  S-S,  S-6,  L-l,  C-l, 
R out  of  resonance  with  the  alternator.  On  the  other 
hand,  when  the  key  is  raised  the  self-induction  of  S-4 
and  S-3  will  be  varied  by  such  an  amount  as  to  place 
the  auxiliary  Circuit  in  resonance  with  the  generator 
simultaneously  detuning  the  antenna  circuit  thereby 
maintaining  a constant  load  on  the  generator. 

A particularly  effective  arrangement  for  tuning  and 
detuning  the  antenna  and  the  loading  circuit  is  to 
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Figure  11 — Special  load  shifting  circuit 


employ  the  auxiliary  magnetising  circuit  of  the  fre- 
quency changer  as  shown  in  figure  9.  The  yokes  Y-l 
and  Y-2  of  the  group  of  radio  frequency  changerf, 
in  addition  to  the  secondary  windings  S-3  and  S-4, 
carry  the  windings  S-5  and  S-6  which  are  part  of  the 
auxiliary  loading  circuit  comprising  the  inductance 
L-l,  the  variable  condenser  C-l  and  the  ballast  R. 
This  circuit  also  includes  key  K-2.  If  the  current 
intensity  of  the  magnetising  circuit  is  varied  by  oper- 
ating the  key  K-4  (shunting  the  resistance  R-3)  the 
antenna  may  be  automatically  tuned  when  the  key  is 
closed  and  the  auxiliary  loading  circuit  may  be  tuned 
and  the  antenna  detuned  when  the  key  is  open.  This 
circuit,  however,  operates  with  the  disadvantage  that 
through  variation  in  the  direct  current  intensity,  the 
energy  output  of  the  frequency  changer  is  varied  so 
that  it  is  difficult  to  maintain  the  output  constant  for 
necessary  resonance. 

This  fault  may  be  corrected  by  employing  the  con- 


Figure  IS — Diagram  for  tuning  and  detuning  the  antenna  load  circuits 
alternately  by  meant  of  magnetically  operated  relays 
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nections  shown  in  figure  14,  where  the-  second  last 
frequency  changer  group  is  connected  at  its  second- 
ary windings  S-3  and  S-4  with  two  frequency 
changers,  both  being  connected  in  parallel  to  the 
last  group.  The  group  C-l  discharges  its  current  into 
the  antenna  A and  the  group  C-2  is  connected  with 
a non-radiating  circuit  including  the  load  R. 

If  the  group  C-l  and  C-2  are  of  uniform  dimensions, 
the  load  of  the  generator  and  that  of  the  changer 
groups  C-l  and  C-2  remain  constant  if  one  or  the  other 
of  the  two  parallel  sets  is  thrown  into  operation. 
These  sets  are  alternately  operated  by  changing  the 
auxiliary  magnetising  current  from  one  set  to  the 
other  by  means  of  a key  K fitted  with  double  contacts. 

In  place  of  this  key  a relay  such  as  shown  in  figure  10 
operated  by  an  auxiliary  circuit  and  an  ordinary  key 
may  be  employed.  In  this  case,  satisfactory  operation 


Figure  16 — Fundamental  wiring  diagram  of  a tingle  step  radio  frequency 
changer.  The  primaries  of  the  transformer!  T and  T-l  are  mono-inductive, 
their  cores  being  saturated  by  excitation  windings  X and  X-l.  When 
in  either  transformer  the  flux  generated  bp  the  current  from  the  alternator 
opposes  the  flux  of  the  excitation  winding,  a complete  cycle  of  current  is 
induced  in  the  secondary  winding.  In  the  diagram,  transformer  T is 
active,  transformer  T-l  inducing  no  current  in  the  secondary  winding 
S-l  because  the  fluxes  are  in  the  same  direction  and  the  core  is  saturated 

by  the  D.C.  source 

is  secured  by  weakening  the  direct  current  as  has  al- 
ready been  shown  in  figure  13,  but  this  must  take 
place  alternately  in  sets  C-l  and  C-2. 

The  only  objection  to  the  parallel  arrangement  of 
these  two  sets  is  that  when  the  circuits  in  which  they 
discharge  their  energy  are  detuned,  the  primary  cur- 
rent rises  to  an  excessive  value  which  in  some  cases 
may  completely  upset  the  working  of  the  apparatus. 
This  may  be  overcome  by  arranging  groups  C-l  and 
C-2  in  a series  connection  with  the  preceding  group 
as  shown  in  figure  15.  In  this  case  the  tuning  and 
detuning  of  two  circuits  is  obtained  by  means  of  mag- 
netically operated  relays  R-l  and  R-2  as  shown  in 
connection  with  a previous  diagram. 

(To  be  continued) 
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The  finished  product  in  use;  a drill  which  requires  adjustment  of  the  masks  in  six  seconds 


Photos:  Press  111.  Svce. 

Above,  in  circle,  the  great  retorts  wherein  the  fruit  pits  are  changed 
into  charcoal 

At  the  left,  piles  of  fruit  pits  on  the  docks  being  loaded  for  transpor- 
tation to  tne  furnaces  to  be  turned  into  charcoal,  which,  with  chemical 
compounds,  has  made  poison  gas  harmless 


; Gas  Masl^s 

A Triumph  of  Science 

Factory  inspection  of  the  carbon  and 
chemicals  which  are  contained  in  the 
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Editor's  Non — Part  1 of  this  series  of  lessons  began  in  the  May,  1917,  issue  of  The  Wireless  Age.  Successive  install- 
ments were  devoted  to  the  fundamental  actions  of  radio  transmitting  and  receiving  apparatus  for  the  production  and  reception 
of  damped  oscillations. 

Part  2,  the  present  series,  will  deal  with  undamped  wave  generators,  including  bulb  transmitters  and  receivers  for  the 
reception  of  undamped  oscillations.  The  direction  finder  and  other  special  appliances  employed  in  radio  telegraph  work  will 
be  treated  fundamentally.  A discussion  of  the  basic  principles  of  wireless  telephony  will  terminate  the  series. 

The  outstanding  feature  of  the  lessons  has  been  the  absence  of  cumbersome  detail.  The  course  wifi  contain  only  the 
essentials  required  to  obtain  a government  first  grade  commercial  license  certificate  and  to  supply  the  knowledge  necessary  to 
become  a first  rate  radio  mechanic. 


RADIO  FREQUENCY  ALTERNATORS 

(1)  The  direct  generation  of  radio  frequency  currents  in 
dynamos  has  been  accomplished.  Such  dynamos  are  gen- 
erally termed  radio  frequency  alternator*. 

Radio  frequency  alternators  may  be  classified  as  follows: 

(a)  The  type  in  which  radio  frequency  currents  up  to 
100,000  cycles  per  second  are  generated  by  an 
armature  rotating  at  very  high  speed-up  to  20,000 
R.P.M. 

(b)  The  type  in  which  radio  frequencies  below  50,000 
cycles  per  second  are  generated  by  a normally  low 
speed  alternator  at  shaft  velocities  up  to  3,500 
R.P.M. 

( c ) The  type  in  which  frequencies  are  multiplied  * 
in  the  same  machine — the  armature  rotating  at 
comparatively  low  speeds.  In  this  type  the  fre- 
quency is  multiplied  by  the  “reflector*  principle. 

(d)  The  type  in  which  a comparatively  low  speed 
armature  generates  currents  from  5,000  to  15,000 
cycles  per  second,  the  frequency  being  further 
multiplied  by  external  mono-inductive  radio  fre- 
quency transformers. 

Examples  of  (a)  and  (b)  are  the  Alcxanderson  high  speed 
and  low  speed  radio  frequency  alternators.  An  example  of 
(c)  is  the  Goldschmidt  reflector  alternator.  Examples  of  (d) 
are  the  Joly-Arco  and  the  Arco-Meissner  systems. 

COMMERCIAL  UTILITY 

(2)  ' None  of  the  aforementioned  systems  have  been  em- 
ployed extensively  in  commercial  radio  communication,  but 
some  promising  results  have  been  obtained  in  experimenta- 
tion. All  four  types  with  the  possible  exception  of  the  Arco- 
Meissner  system  are  not  adapted  for  transmission  on  the 
shorter  wave  lengths  below  2,500  meters.  These  systems 
therefore  require  aerials  of  rather  large  dimensions,  the  use 
of  which  is  not  possible  on  vessels  of  small  tonnage.  They 
have  proven  feasible,  however,  for  long  distance  land  station 
transmission  at  fixed  wave  lengths. 

(3)  The  design  of  high  speed  radio  frequency  alternators 
involves  advanced  mechanical  and  electrical  problems,  chief 
among  them  being 

(a)  The  high  peripheral  velocity  of  the  rotor. 

(b)  The  limited  space  available  for  the  stator  wind- 
ings consistent  , with  a rotor  of  small  diameter. 

(c)  The  expenditure  of  extraordinary  driving  power 
to  overcome  air  friction. 

(d)  Special  design  of  the  bearings  to  withstand  high 
speeds. 

It  is  essential  that  the  iron  and  copper  losses  and  magnetic 
leakage  be  reduced  to  a minimum. 

To  reduce  heating  losses  due  to  hysteresis,  the  stator  and 
rotor  supports  are  made  of  fine  iron  laminations.  Artificial 
cooling  means  must  be  provided.  For  example,  in  one  system 
refrigerated  air  is  supplied  to  the  rotating  armature  and  in 
another  system  the  radio  frequency  alternator  is  specially 
designed  for  water  cooling. 


OBJECT  OF  THE  DIAGRAM 

To  show  the  fundamental  construction  of  one  type  of  Alex- 
anderson’s  radio  frequency  alternator. 

DESCRIPTION  OF  THE  DRAWING 

The  diagram  is  a cross-section  of  the  machine.  The  arma- 
ture windings  are  stationary  and  are  supported  by  the 
lanunations  E.  The  field  magnets  are  indicated  at  A 
which  send  a flux  through  the  cast  iron  frame  D,  the  arma- 
ture winding  supports  B and  E,  and  the  disc  C.  The  air 
gap  between  the  armatures  and  the  disc  C can  be  carefully 
regulated  for  maximum  efficiency. 

The  circumference  of  the  disc  C is  provided  with  slots 
which  are  milled  through  the  rim.  The  remaining  spokes  of 
steel  are  filled  between  with  phosphor  bronze  lugs  which  are 
riveted  in  place  to  withstand  the  high  armature  velocity  arid 
are  trimmed  down  to  provide  a sn\ooth  surface  to  reduce 
air  friction. 

The  standard  100,000  cycle  rotor  is  made  of  chrome-nickel 
steel  with  300  slots. 

The  shaft  of  the  alternator  is  long  and  flexible  permitting 
the  rotor  to  find  its  center  and  thereby  avoiding  extensive 
shaft  strains. 

The  armature  coils  consist  of  U shaped  windings.  Two 
consecutive  U formed  wires  may  be  considered  as  a pair  of 
coils  of  one  turn  each  joined  in  series. 

( Continued  on  page  25,  first  column ) 
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Figure  188 

OBJECT  OF  THE  DIAGRAM  % 

To  show  the  fundamental  circuits  of  the  Alezanderson  mag- 
netic amplifier  for  controlling  the  output  of  a radio  frequency 
alternator  and  therefore  the  magnitude  of  the  antenna 
current 

DESCRIPTION  OF  THE  DRAWING 

A specially  constructed  iron  core  transformer  has  the 
parallel  windings  M-l  wound  oppositely  on  the  two  legs  of 
the  core  as  shown.  The  terminals  of  M-l  are  connected  to 
the  radio  frequency  alternator  N.  The  control  winding  M-2 
includes  both  legs  of  the  core  of  M-l,  DC  current  being 
supplied  by  the  battery  B. 

OPERATION 

If  the  key  K is  closed,  DC  current  from  the  generator  or 
battery  B saturates  the  core  magnetically  and  the  inductance 
of  the  windings  of  M-l  will  be  that  secured  without  an  iron 
core.  On  the  other  hand,  if  the  key  K is  open,  the  iron  core 
is  saturated  by  the  winding  M-l  and  its  self-induction  is  then 
maximum.  It  is  thus  seen  by  closing  the  key  K that  the 
current  generated  by  the  alternator  is  withdrawn  from  and 
fed  to  the  antenna  circuit  to  form  the  dots  and  dashes  of  the 
telegraph  code. 


OBJECT  OF  THE  DIAGRAM 

To  show  the  complete  circuits  of  Alexanderson’s  magnetic 
amplifier  for  obtaining  large  modulations  of  antenna  curreht 
at  audio  frequencies  with  a minimum  of  control  current. 

DESCRIPTION  OF  THE  DRAWING 

The  brushes  B-l  and  B-2  of  the  radio  frequency  alternator 
are  shunted  by  the  AC  windings  M-l  of  the  magnetic 
amplifier. 

Coils  A and  B of  M-l  are  connected  in  parallel  and  in 
magnetic  opposition. 

Condensers  C-2  and  C-4  are  in  series  with  branches  A and 
B respectively,  and  condenser  C-l  is  in  series  with  impedance 
M-l  to  minimize  its  reactance  and  to  permit  a linear  control 
of  the  current  diverted  from  the  antenna  system  through  M-l. 
M-2,  the  DC  control  winding  includes  the  legs  of  both 
branches  of  M-l.  DC  excitation  current  is  supplied  by  bat- 
tery B in  series  with  which  is  the  regulating  resistance  R.  M 
may  represent  a microphone  transmitter  or  a telegraph  key,  or 
the  current  in  M-2  may  be  controlled  by  a vacuum  tube  relay. 


SPECIAL  REMARKS 

(1)  If  a microphone . transmitter  is  connected  in  the  con- 
trol circuit#of  M-2  the  reluctance  of  the  magnetic  circuit  of 
M-l  is  varied  at  speech  frequency  and  the  magnitude  of  the 
antenna  current  varied  accordingly. 

(2)  Inasmuch  as  the  two  branches  of  winding  M-l  are 
wound  relatively  opposite  to  M-2,  one  branch  will  oppose  the 
ampere-turns  of  M-2  on  one-half  cycle  of  the  radio  frequency 
current,  and  the  other  branch  during  the  next  half  cycle. 


(Continued  from  page  24) 

OPERATION 

The  magnetic  flux  set  up  by  the  field  poles  A has  the  direc- 
tion indicated  by  the  arrows.  When  a tooth  on  the  rotor 
comes  opposite  the  armature  B,  flux  passes  through  the  coils 
B,  and  as  the  rotor  revolves  the  non-magnetic  material  be- 
tween spokes  occupies  the  same  position,  whereupon  the  path 
of  the  flux  is  broken.  Currents  of  radio  frequency  are  thus 
induced  in  the  windings  B,  the  terminals  of  which  may  be 
connected  directly  to  the  aerial  and  earth  wires  of  a complete 
transmitting  system. 

SPECIAL  REMARKS 

(1)  The  terminals  of  the  radio  frequency  alternator  may 
be  connected  to  the  earth  and  aerial  directly.  It  is  prefer- 
able, however,  to  place  a step-up  or  step-down  transformer 
between  the  aerial  and  generator. 

(2)  When  the  terminals  of  a radio  frequency  alternator 
are  connected  to  the  aerial  and  earth  directly,  a rise  in  voltage 
takes  place  so  that  the  E.M.F.  in  the  alternator  may  approxi- 
mate from  2,000  to  3,000  volts. 

(3)  Alexanderson  has  eliminated  this  phenomenon  by  pro- 
viding an  air-core  radio  frequency  transformer  between  the 
alternator  terminals  and  the  antenna.  For  example,  in  one 
design  the  primary  winding  had  32  distinct  coils  connected  in 
parallel  to  32  different  circuits  leading  from  the  stator  wind- 
ings of  the  alternator.  A variable  connection  from  the 
secondary  is  attached  to  the  antenna  to  provide  voltages 
suitable  to  aerials  of  different  characteristics. 


OPERATION 

It  must  be  remembered  that  the  object  of  the  magnetic 
amplifier  is  to  modulate  the  antenna  circuit  at  audio  fre- 
quencies either  for  wireless  telephony  or  telegraphy.  This 
modulation  is  effected  by  diverting  the  current  from  the  an- 
tenna circuit  through  the  turns  of  M-l  by  variation  of  its 
impedance.  For  the  best  operation  it  is  essential  that  the 
ampere  turns  of  M-2  approximate  those  of  M-l.  Variation 
of  the  DC  excitation  current  causes  a marked  variation  in 
the  self-induction  of  M-l  and  accordingly  the  voltajfe  drop 
across  the  alternator.  By  the  addition  of  the  several  con- 
densers in  the  circuit  shown,  a very  sensitive  control  of  the 
impedance  of  winding  M-l  is  obtained  with  a minimum  of 
excitation  current  in  the  control  winding  M-2.  As  a general 
explanation  of  the  phenomenon  of  the  amplifier  it  may  be 
said  that  if  the  core  is  saturated  by  M-2  the  self-inductance 
of  M-l  is  that  of  a simple  winding  without  an  iron  core,  and, 
therefore,  the  current  through  M-l  or  in  other  words,  the 
voltage  drop  across  the  alternator  is  relatively  great;  but 
with  zero  DC  current  in  the  coil  M-2,  the  self-induction  of 
M-l  is  maximum  and  the  flow  of  current  from  the  alternator 
through  M-l,  relatively  small.  Some  of  the  relations  between 
excitation-current,  alternator  E.M.F.,  and  corresponding  cur- 
rent flow  through  M-l  will  be  shown  in  the  curve  to  follow. 

With  the  connections  of  figure  189  applied  to  a particular 
set  of  his  design,  it  was  shown  by  Alexanderson  that  a cur- 
rent of  0.2  ampere  turned  on  and  off  in  the  coil  M-2  caused 
the  output  of  a 50  kw.  radio  frequency  alternator  to  vary 
between  5.8  kw.  and  42.7  kw. — a variation  of  37  kw. 


Special  Remarks 

(1)  The  branches  of  M-l  in  figure  189  are  in  parallel  instead  of  in 

series  as  in  figure  188. 


(2)  This  connection  gives  a lower  impedance,  which,  with  a certain 
control  current  in  M-2  gives  greater  sensitiveness  and  permits  the  handling 
of  large  currents  without  arriving  at  an  undesirable  condition  of  insta- 
bility of  operation. 


(3)  The  effect  of  the  condensers  C-2  and  C-4  is  as  follows:  If  the 

branches  A and  B were  in  parallel  without  condenser  C-2  and  C-4  in  series 
as  shown  in  this  diagram,  and  the  control  current  in  M-2,  for  example, 
was  varied  at  an  audio  frequency,  there  would  be  produced  a short  circuit 
current  between  the  branches  A and  B.  without  producing  any  flux  vari- 
ation for  the  radio  frequency  current;  but  since  the  branches  A and  B 
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need  carry  only  radio  frequency  current,  condensers  C-2  and  C-4  are 
chosen  of  suitable  value  to  act  as  a short  circuit  for  the  radio  frequency 
current  and  an  open  circuit  for  the  audio  frequency  current  generated  by 
the  control  winding  M-2. 

(4)  The  condenser  C-l  increases  the  sensitiveness  of  the  entire  sy3tein 
so  that  a very  much  smaller  DC  control  voltage  is  required  to  vary  the 
output  of  the  alternator.  This  condenser  also  permits  a linear  control  of 
the  antenna  current;  that  is,  a control  whereby  the  antenna  current  varies 
directly  with  the  amplitude  variation  of  the  current  in  the  control  circuit 
M-2.  Such  control  is  necessary  for  perfect  speech  reproduction  in  radio 
telephony. 

If  the  capacity  of  C-l  is  selected  to  neutralize  the  inductance  of  M-l 
for  some  definite  value  of  control  current  in  M-2,  the  impedance  of  the 
alternator  shunt  circuit  becomes  a minimum.  For  any  lower  value  of 
control  current,  the  impedance  is  determined  by  the  difference  between  the 
inductive  reactance  of  coil  M-l  and  the  capacity  reactance  of  C-l.  The 
smaller  the  difference  between  these  two  values  of  reactance  the  lower 
will  be  the  control  current  required  to  reduce  the  alternator  voltage  to  a 
minimum.  In  other  words,  a very  slight  variation  in  the  DC  control  cur- 
rent will  cause  a very  great  drop  of  E.M.F.  across  the  alternator  and 
therefore  will  vary  the  antenna  current  in  accordance. 

(5)  Still  better  control  of  the  alternator  output  is  obtained  by  pro- 
viding a shunt  condenser  C-3.  Its  value  is  so  chosen  that  the  current 
through  the  amplifier  at  low  excitation  will  be  a leading  current  instead  of 
a lagging  current.  The  condenser,  therefore,  permits  the  alternator  to 
assume  its  full  maximum  voltage. 


Figure  190* — Showing  how  condenser  C-l  in  figure  189  increases  the 
sensitiveness  of  the  magnetic  amplifier.  The  horizontal  axis  shows  the 
DC  excitation  current  and  the  vertical  axis  the  actual  antenna  current. 
It  is  clear  that  with  the  condenser  of  .33  microfarads  and  with  DC  exci- 
tation ourrent  less  than  2.8  amperes,  the  change  in  antenna  current  is  very 
much  greater  than  with  the  other  two  values  of  capacity  shown.  Besides 
a linear  control  of  the  antenna  current  is  secured 


•Taken  from  “Radio  Telephony”  by  Dr.  Alfred  N.  Goldsmith. 


Figure  191* — Showing  how  the  Impedance  of  the  magnetic  amplifier 
varies  with  different  alternator  voltages  and  different  values  of  DC  exci- 
tation current  in  the  control  winding  of  M-2,  figure  189 

For  example,  at  800  volts  the  current  through  the  amplifier  varies  from 
10  amperes  for  aero  current  in  the  DC  control  circuit  to  60  amperes  for 
1.2  amperes  in  the  DC  control  circuit.  In  other  words,  if  a telegraph 
key  be  inserted  in  the  DC  control  circuit  of  figure  189  and  the  mag- 
netizing current  in  M-2  be  varied  from  zero  to  1.2  amperes  the  alternator 
output  would  change  between  60  and  10  amperes  and  there  will  be  a corre- 
sponding change  of  current  in  the  antenna  circuit 

Again  at  1200  volts,  the  current  through  the  amplifier  varies  from  IS 
amperes  for  zero  DC  control  current  to  60  amperes  for  1 ampere  DC 
control  current:  and  at  800  volts  the  current  from  the  amplifier  varies 
to  10  amperes  for  zero  DC  control  current  to  33  amperes  for  .6  amperes 
DC  current.  It  is  clear  that  with  a given  alternator  and  amplifier,  some 
combination  of  DC  current  and  alternator  voltage  can  be*  selected  whereby 
a ridiculous  small  value  of  DC  excitation  current  can  cause  an  extremely 
large  variation  in  the  output  of  the  alternator.  Particularly  so,  if  the 
capacities  of  the  condensers  shown  in  figure  189  are  properly  chosen 


*Shown  by  Alexandcrson  in  volume  4 No.  2,  Proceedings  I.R.E., 
April,  1916. 


radio  freauency  alternator.  The  normal  sp< 
110-volt  DC  motor  routing  at  2,000  revolutions 


eed  of  the  alternator  is  20,000  revolutions 
per  minute.  Oil  is  supplied  to  the 


per  min- 
bearings 


Figure  192 — The  2kw.  100,000-cycle  Alexanderson 

ute.  It  is  driven  through  a turbine  10  to  1 gear  by  i _ f 

under  pressure  and  a special  cutout  valve  is  attached  to  the  oil  pipes,  which  if  the  oil  stops  flowing,  trip  the  circuit  breaker  in  the  DC  line  thereby 
protecting  the  generator  bearings.  To  prevent  binding  of  the  thrust  bearings,  the  generator  is  provided  with  a system  of  equalizing  levers  which 

compensate  for  shaft  heating 

The  output  of  these  alternators  is  approximately  10  amperes  at  200  volts  or  20  amperes  at  100  volts,  depending  upon  the  load  and  the  mode  of 
connection  between  the  armature  and  the  output  circuit.  The  inductance  of  the  armature  is  .08  microhenries,  the  armature  resistance  1.2  ohms  at  the 

frequency  of  100,000  cycles 
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Steel  for  France 

How  the  United  States  has  turned  its  commercial  genius  from  making 
war  to  preparing  for  rebuilding  devastated  countries  overseas,  is 
illustrated  in  these  three  views  of  one  industry's  activities.  Above, 
in  circle,  is  seen  a rolling  mill  interior  with  a rail  emerging  for  ® 

eventual  use  in  transporting  material  and  supplies  through  Flanders 
and  Lorraine.  At  the  left,  pig  iron  on  belt  conveyors  passing 
through  the  cooling  troughs 


Speed,  and  yet  more  speed,  is  the  eternal  cry  of  those  who  make  the  steel  for  the  victorious  nations.  Here  is  shown  the  start  of  the 
operation  revealed  above;  the  giant  ladles  pouring  molten  metal  into  the  moulds  which  the  belt  conveyors  carry  directly  to  the  cooling  troughs 
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H ow  To  Become  An  Aviator 

The  Seventeenth  Article  of  a Series 
Giving  the  Elements  of  Airplane  Design, 

Power,  Equipment  and  Flight  Problems 


By  J.  Andrew  White 
and  Henry  Woodhouse 

( Copyright , 1918,  Wireless  Press,  Inc.) 

Laying  Off  a Course 


DETERMINING  THE  STEERING  DIRECTION 

It  is  obviously  important  for  the  aviator  to  know  the  direc- 
tion to  head  his  machine  to  arrive  at  a given  destination. 
When  flying  above  clouds,  over  water,  or  at  night,  when  land- 
marks are  not  discernible,  he  has  no  means  of  determining 
how  far  the  wind  may  be  blowing  him  off  his  course.  Calcu- 
lations are  therefore  made  in  advance  by  the  following 
method : 

DATA  REQUIRED: 

Flying  speed  of  his  airplane. 

Compass  bearing  of  his  course  from  point  of  depar- 
ture to  destination. 

Direction  and  speed  of  the  wind. 

The  map  of  the  country  over  which  he  is  to  fly  will  give 
him  the  compass  bearings;  the  points  joined  by  a line  (see 
Figure  106)  determine  the  direction  and  its  angle  to  the  north 
of  the  compass  bearing. 

Direction  and  speed  ^of  the  wind  can  be  found  from  the 
weather  vane  and  anemometer  of  the  airdrome.  The  anemo- 
meter is  a device  with  four  arms  carrying  cups  on  the  end 
of  each,  turning  about  on  a vertical  axis  at.  a speed  varying 
with  the  wind  velocity.  When  the  wind  velocity  at  the  ground 
has  been  determined,  the  aviator  must  decide  upon  the  height 
at  which  the  flight  is  to  be  made,  for  as  height  increases 
the  velocity  and  direction  of  the  wind  changes.  The  table 
below  will  be  found  useful  in  estimating  the  proper  allowance: 


the  wind  is  measured  off,  the  aviator  establishing  a scale,  say 
1 inch  = 10  miles,  or  any  other  convenient  scale.  Assume  that 
the  scale  1 inch  = 10  miles  is  the  one  selected ; then  48  m.p.h. 
would  be  measured,  4.8  inches  to  point  C.  With  a pair  of  dividers 
opened  to  represent  the  speed  of  the  airplane  by  the  same  scale 
(m  this  case,  80  m.p.h.  = 8.0  inches)  an  arc  is  described  with 
C as  the  center.  Where  it  cuts  the  line  A-B  (see  D,  figure  107) 
a line  is  drawn  from  D to  C;  this  line  gives  the  proper  direction 
to  steer  the  airplane  to  neutralize  the  drift  of  the  airplane  in 
one  hour’s  flight  from  A to  B in  the  cross  wind.  The  steering 
is  by  compass  bearing  to  the  fore  and  aft  axis  of  the  machine. 

Measurement  of  the  line  A-D,  applied  to  the  scale  will  give 
the  actual  velocity  in  miles  per  hour  of  the  flight  In  the  ex- 
ample it  is  seen  to  be  85  m.p.h.,  that  is,  the  cross  wind  increases 
the  airplane’s  speed  5 miles  per  hour. 

The  student  should  reconstruct  the  diagram  for  the  return 
flight  That  it  will  not  do  to  steer  in  exactly  the  opposite 
direction  will  then  be  made  clear.  In  all  cross-country  flights 
a separate  diagram  for  the  return  is  required,  unless,  of  course, 
the  wind  happens  to  be  exactly  parallel  to  the  course. 

RADIUS  OF  ACTION 

To  determine  the  distance  outward  the  aifrlane  can  go  and 
have  sufficient  gasoline  to  return,  requires  a simple  calcula- 
tion. 

The  aviator  knows  his  gasoline  capacity;  i.e..  how  many 
hours  of  flight  can  be  obtained  before  the  tank  is  empty. 


Wind  Velocity  and  Dieectiom  Changes  with  Altitude 
’ ( Based  on  Wind  Velocity  of  25  miles  per  hour) 

Height  in  feet At  the  earth’s  surface  500’  1000'  2000'  3000'  4000'  5000’ 

Velocity  change  in  -per  cent 100%  135%  172%  188%  196%  200%  200% 

Clockwise  deviation  in  degrees 0 5°  10“  16°  19°  20°  21° 


Example:  Assume  that  the  anemometer  shows  a wind  velocity  of  25  miles 
per  hour  at  the  ground,  and  the  weather  vane  indicates  the  direction  of  the 
wind  89“  west  of  north.  The  aviator  plans  to  fly  his  course  at  a height  of 
3,000  feet.  From  the  table  he  learns  that  the  wind  velocity  at  this  altitude  is 
196%  greater  than  at  the  ground;  then,  25  X 1.96  — 48  miles  per  hour.  Like- 
wise, from  the  table,  it  is  seen  that  the  wind  direction  at  this  altitude  shows 
a clockwise  deviation  of  19°,  so  at  3,000  feet  the  direction  of  the  wind  will 
be  89°  — 19°  = 70°  west  of  north. 

A DIAGRAM  TO  DETERMINE  THE  WIND  FACTOR 

With  the  data  in  hand  the  aviator  can  lay  out  a simple  diagram 
for  his  course.  Assume  that  his  orders  call  for  a flight  from 
Fort  de  Villeneuve  to  Bougy  (see  A-B",  figure  106).  The  route, 
According  to  the  map,  is  30°  east  of  north.  The  speed  of  the 
aviatoFs  airplane  is  80  miles  per  hour.  The  wind,  as  already 
determined,  has  a velocity  of  48  m.p.h.  in  a direction  of  70° 
west  of  north  at  3,000  feet,  at  which  height  the  flight  is  to 
be  made. 

Eitiier  on  the  map  or  on  a separate  sheet  of  paper,  the  start- 
ing point  is  designated  A (see  figure  107).  A line  is  then  drawn 
with  the  proper  compass  bearing  to  the  destination  B.  From 
point  A a line  is  drawn  parallel  to  the  direction  of  the  wind, 
blowing  70  degrees  west  of  north.  On  this  line  the  velocity  of 


With  this  and  the  other  data  he  can  figure  his  radius  of 
action  in  miles. 

Example:  Assume  that  the  flight  is  to  be  made  straight  into  a head  wind  of 
30  miles  per  hour,  the  speed  of  his  airplane  is  80  m.p.h.,  and  its  gasoline 
capacity  4)4  flight  hours.  (For  climbing  and  as  a general  margin  )4  hour 
gasoline  consumption  is  deducted,  leaving  4 flight  hours.) 

On  the  outward  trip  his  speed  is  80  — 30  = 50  m.p.h. 

On  the  return  trip  his  speed  is  80  + 30=  110  m.p.h. 

The  ratio  for  both  trips  is,  then,  as  50  is  to  110,  or  5 is  to  11.  The  time 
required  for  the  outward  trip  is  thus  11/16  of  4 hours,  and  the  return  trip 
the  remaining  5/16  of  4 hours;  or,  outward  = 2)4  hrs.;  return  = lM  hrs. 
Since  his  outward  bound  speed  is  50  m.p.h.,  then  50X2)4  = 137)4  miles 
radius.  Return  speed  being  110  m.p.h.,  then  110X1)4  = 137)5  miles.  This, 
then,  is  the  radius  of  action. 

A wind  blowing  directly  along  the  course  is  a rare  occur- 
rence, however.  A diagram  similar  to  figure  107  must  there- 
fore usually  be  made,  both  for  the  outward  and  return  trips. 
The  calculation  for  radius  of  action  is  then  carried  on  as 
above,  or  by  the  simple  formula: 

Where 

bXc  a = gasoline  hours. 

Radius  of  Action  = a X b = outward  speed. 

b -1-  c c = return  speed. 
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Figure  106 — How  an  airplane  muat  be  iteered  off  the  direct  courae  to 
allow  for  aide  wind  drift 


figure  106 


SOME  FLIGHT  CONSIDERATIONS 

PROPER  PREPARATION 

Care  must  be  observed  by  the  aviator  that  his  pre- 
liminary preparations  are  properly  made.  This  refers 
particularly  to  a study  of  the  course  from  the  map. 

Ordinarily  the  country  over  which  he  is  to  make 
the  flight  will  be  on  one  sheet  with  features  and  land- 
marks clearly  indicated.  Should  the  use  of  two  sheets 
be  necessary  these  should  be  pasted  together  before 
starting  and  cut  to  fit  the  map  roll.  In  war  flights 
foreign  maps  with  the  scale  in  fractions  are  often  the 
only  ones  available ; the  aviator  should  immediately 
construct  the  corresponding  scale  at  so  many  miles 
to  the  inch,  which  will  facilitate  rapid  calculation.  Dis- 
tances from,  the  starting  point  should  also  be  marked 
at  ten  mile  intervals  or  by  distinctive  objects  to  be 
passed.  High  hills  should  be  marked  as  bad  for  land- 
ing. 

HEIGHT 

Where  there  are  no  high  hills  or  mountains  in  friendly 
territory  the  flight  is  best  made  at  heights  from  1,500  to  3,000 
feet.  An  altitude  of  1,500  feet  shpuld  be  attained  by  an 
initial  circling  climb  before  the  aviator  sets  off  on  his  course. 
Speed  and  steadiness  of  wind  increases  with  height,  and  land- 
ing or  righting  in  case  of  mishap  is  better  accomplished  with 
a good  margin;  but  above  2,000  feet  contour  of  the  country 
is  not  readily  distinguished,  so  if  the  flight  is  to  be  at  a 
higher  altitude  the  poor  landing  places  should  be  clearly 
marked  on  the  map.  It  is  well  for  beginners  to  keep  the 
ground  in  view  throughout  the  flight,  flying  under  or  around 
any  clouds. 

CLOUDS,  FOG  AND  STORMS 

Pupils  are  cautioned  to  avoid  heavy  cloud  banks  and  not 
to  rise  above  clouds  when  near  the  seacoast  for  a wind  off 
shore  may  carry  the  airplane  out  to  sea  without  the  pilot’s 
knowledge.  When  navigation  above  a cloud  bank  is  neces- 
sary, the  cloud  formations  may  be  used  as  a basis  for  keeping 
the  airplane  horizontally  level,  for  cloud  formations  are  ordi- 
narily sufficiently  level  for  this  purpose.  Fog  should  be 
avoided;  in  fact,  when  a heavy  mist  is  encountered  a landing 


should  be  made  as  soon  as  possible.  River  valleys  should  be 
avoided,  for  they  very  often  hold  a ground  ftfg  up  to  a height 
of  700  feet.  At  times  when  the  flight  must  be  continued 
through  clouds  or  fog,  the  instruments  should  be  carefully 
watched  and  the  stick  control  and  rudder  kept  in  central 
position  as  much  as  possible.  Heavy  rain,  sleet  and  hail 
chip  the  propeller  slightly  and  when  encountered  a landing 
should  be  made  at  the  earliest  favorable  opportunity.  A 
whistling  sound  indicates  that  the  propeller  has  been  chipped. 

AIR  DISTURBANCES 

Initial  cross-country  flights  by  the  student  are  usually 
made  under  favorable  weather  conditions,  ordinarily  in  the 
early  morning  or  late  evening,  when  the  atmosphere  is 
calmest.  Bumps  caused  by  heat,  as  explained  in  a later 
chapter  on  meteorology,  manifest  themselves  early  in  the 
day  as  close  to  the  ground  as  100  feet;  their  influence  is 
gradually  extended  upward  as  the  morning  progresses  until 
they  are  perceptible  at  noon  at  altitudes  up  to  3,000  feet. 
Clouds  and  inland  waters  generally  predict  bumps,  while 
over  the  sea  the  air  is  ordinarily  smooth,  although  of  high 
velocity.  Landings  in  strong,  bumpy  winds  are  best  made 
with  additional  speed,  caution  being  exercised  when  nearing 
the  ground  in  sheltered  spots  as  wind  eddies  may  cause  a 
sudden  roll  or  a drop  of  10  feet  or  so. 

LOST  BEARINGS 

Should  something  happen  to  the  compass  and  the  aviator 
be  unable  to  get  his  bearings,  his  wrist  watch  will  be  of 
assistance  in  locating  the  points  of  the  compass.  With  the 
hour  hand  pointed  to  the  sun,  the  point  midway  between  the 
angle  it  makes  with  the  numeral  12,  points  to  the  south. 
Thus,  at  8 o’clock  in  the  morning,  with  the  hour  hand  pointed 
at  the  sun,  the  point  midway  in  the  angle  formed  by  8 and  12, 
i.e.  10  on  the  watch  dial,  will  point  to  the  south. 


LANDMARKS 

The  principal  landmarks  of  a map  should  be  firmly  fix'd 
in  the  aviator’s  mind  prior  to  the  flight,  memorized  if  pos- 
sible. Experience  has  shown  that  the  following  features  are 
the  most  useful:  . , , . . 

Towns — These  are  the  best  guides  and  should  be  marked 
with  a circle  or  underlined  on  the  map.  A village  is  some- 
times difficult  of  identification;  location  of  its  church  and  its 
reference  to  the  roads  will  aid  in  placing  it.  If  flying  below 
2 000  feet  altitude  the  aviator  should  not  pass  directly  over 
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the  town  as  the  heat  from  factory  chimneys  causes  marked 
air  disturbances. 

Railways — Railroad  tracks  are  of  great  assistance.  Tun- 
nels, bridges  and  cuts  are  marked  on  the  map  and  aid  in 
locating  the  line  to  be  followed  should  the  aviator  mistake 
a branch  line  or  siding  for  the  main  route.  It  should  be 
remembered  that  the  track  disappears  when  it  passes  through 
a tunnel. 

I Voter — Water  courses  and  lakes  are  usually  clearly  defined 
and  may  be  seen  at  some  distance.  Allowances  should  be 
made,  however,  for  possible  flooding  of  streams  after  heavy 
rains  which  may  change  their  appearance  as  recorded  on  the 
map.  The  bearing  of  a river  with  reference  to  the  course 
should  be  noted;  following  its  windings  may  involve  loss  of 
time. 

Roads — From  a height  all  roads  look  very  much  alike  and 
are  therefore  hot  very  good  guides.  Main  roads  can  occa- 
sionally be  identified  by  the  paving  and  the  amount  of  traffic, 
and  are  useful  because  they  lead  into  towns.  Telegraph  lines 
may  be  expected  along  them,  which  makes  landing  nearby 
dangerous. 

Woods — Small  forests  serve  as  excellent  guides. 

Hills — From  altitudes  of  2,000  feet  and  over,  hills  are  flat- 
tened out  in  appearance  and  valleys  are  not  clearly  dis- 
cernible. 

General  Characteristics — The  physical  features  of  the  country  are  very 
helpful  to  the  aviator  if  his  preliminary  study  of  the  map  fixes  in  his  mind 
their  relationship  to  each  other.  How  railways  and  streams  join  or  intersect, 
how  they  enter  and  leave  towns,  and  their  relation  to  wooded  areas,  supply 
useful  information.  Dividing  the  course  into  four  progressive  parts  also  aids, 
if  the  general  nature  of  each  sector  is  noted  for  its  chief  distinguishing 
characteristics,  whether  water,  woods,  farm  lands,  towns  or  villages. 

FORCED  LANDINGS 

Engine  failure  is  the  main  cause  of  forced  landings.  As 
soon  as  it  is  known  that  the  failure  is  complete,  the  engine 
should  be  switched  off  and  the  gasoline  pipe  closed  to  lessen 
the  danger  of  fire.  The  airplane  is  then  turned  into  the  wind 
and  if  the  ground  directly  beneath  makes  landing  impossible 
the  descent  can  be  made  in  a long  glide.  While  selection  of 
landing  ground  is  not  practical  from  a recognition  standpoint  at 
altitudes  greater  than  1,000  feet,  entirely  unfavorable  areas 
such  as  water,  marshes  or  forests  may  be  avoided  Ky  long 
glides.  The  radius  of  the  forced  landing  is  about  five  times 
the  height  at  which  the  airplane  is  flying.  An  aviator  forced 
to  land  from  a height  of  2,000  feet,  therefore  has  about  10 
square  miles  of  land  to  choose  from.  At  a height  of  5,000 
feet  he  has  selection  in  an  area  of  about  70  miles. 

When  a forced  landing  has  been  made  the  aviator’s  first  thought  should  be 
for  his  machine  and  the  immediate  possibility  of  resuming  flight.  Examina- 
tion of  the  engine  is  the  first  step:  it  should  then  be  determined  how  much, 
if  any,  damage  has  been  done  to  the  airplane  structure.  A telephone  call  to 
his  headquarters  should  then  be  made  and  a report  given  of  his  location  and 
diagnosis  of  the  trouble.  If  the  damage  requires  staying  where  he  is  for  the 
nignt,  then  the  airplane  should  be  moved  to  some  spot  sheltered  from  the 
wind  and  made  secure. 

TIME  CHECKING 

It  is  difficult  to  estimate  time  while  flying,  yet  checking 
by  the  watch  the  time  when  successive  objects  are  passed  is 
an  important  detail  often  overlooked.  The  tendency  in- 
variably is  to  expect  the  next  landmark  long  before  it  is  due 
and  confusion  will  arise  in  the  aviator’s  mind  unless  time 
elapses  are  carefully  checked.  Knowledge  of  elaosed  time 
is  also  valuable  in  steering  a compass  course  over  the  clouds. 


SELECTING  LANDINGS 

Choosing  a suitable  field  to  land  in  is  by  no  means  an  easy 
task  for  the  novice.  A few  primary  rules  governing  selection 
will  be  useful. 

It  is  better  to  pick  out  a group  of  fields  as  the  glide  may  take 
the  inexperienced  aviator  beyond  or  short  of  the  mark. 

Stubble  fields,  brown  in  color  from  a height,  are  generally 
smooth  and,  excepting  sandy  beaches,  make  the  best  landing 
ground. 

Grass  fields,  green  in  appearance,  often  can  be  identified  by 
cattle  grazing.  Mounds  may  be  looked  for  in  grass  land,  so 
they  are  therefore  second  choice. 

Cultivated  laud  is  ordinarily  fairly  level,  but  landings  made 
therein  are  successful  only  when  pancaked.  A ploughed  field 
is  black  in  appearance,  vegetable  and  corn  fields  have  a hue  con- 
siderably darker  than  the  green  of  grass  lands. 

A field  near  a town  is  the  best  choice,  as  its  proximity  to  the 
source  of  supplies  is  a great  convenience.  The  landing  field  se- 
lected, however,  is  preferably  to  windward  of  the  town,  so  it 
will  not  be  necessary  to  rise  over  the  buildings  when  re-starting. 

Telegraph  wires  usually  border  main  roads  and  raihvays;  these 
wires  cannot  be  seen  until  the  aviator  is  close  upon  them,  so 
nearby  landing  places  are  undesirable. 

When  snow  is  on  the  ground  the  selection  of  a good  landing 
place  is  practically  impossible ; the  frozen  ground,  however,  makes 
its  selection  of  less  importance. 

Light  variations  are  important.  Flying  into  the  rays  of  the 
sun,  a slight  haze  appears  which  distorts  objects.  In  the  late 
evening,  too,  the  light  may  be  good  at  the  flying  altitude,  but 
when  descent  is  made  the  ground  appears  much  darker.  Before 
landing,  therefore,  a wide  circle  should  be  made  until  the  eyes 
are  accustomed  to  the  relative  dulness. 

PEGGING  DOWN 

The  airplane  should  be  placed  head  into  the  wind  and  the 
tail  lifted  up  and  supported  at  a height  which  will  place  the 
airplane’s  wings  edgewise  to  the  wind.  The  controls  should 
be  locked  and  the  wings  and  fuselage  near  the  tail  pegged 
down,  some  slack  being  left  in  the  rope.  The  propeller,  en- 
gine and  cockpit  should  then  be  covered.  If  a strong  wind 
is  blowing,  trenches  should  be  dug  for  the  wheels  to  a depth 
of  about  Y*  their  diameter.  « * 

RE-STARTING 

A minor  trouble  which  does  not  require  calling  a repair 
crew  may  leave  the  aviator  without  assistance  for  starting, 
although  spectators  willing  to  hold  back  the  airplane  are 
generally  more  numerous  than  too  few.  Stones  or  fence 
poles  will  serve  as  chocks  under  the  wheels  if  assistance  is 
not  at  hand.  Any  mud  which  may  be  gathered  on  the  wheels 
should  be  cleaned  off  as  it  will  be  drawn  to  the  propeller  by 
centrifugal  force  and  chip  or  break  it.  Before  starting,  the 
ground  over  which  the  machine  is  to  taxi  should  be  walked 
over  carefully  and  anv  serious  obstacles  removed.  The  pos- 
sibilities of  dead  wind  in  the  lee  of  buildings  should  be  esti- 
mated and  allowance  made  to  get  clear  of  these  areas  as 
the  airplane  rises.  Small  obstacles,  such  as  hedges,  may  be 
cleared  if  good  taxving  speed  is  acquired  and  the  control 
stick  pulled  back  suddenly.  Getting  rid  of  extra  weight  will 
also  aid  the  machine  to  take  the  air  quicker,  should  there 
be  doubt  of  getting  out  of  the  field. 


Inventions  the  Army  Needs 


/.  Andrew  White,  Editor  The  Wireless  Age: 

The  Inventions  Section  of  the  General  Staff  of  the 
United  States  Army  has  submitted  to  the  War  Commit- 
tee of  Technical  Societies  the  attached  problems  requir- 
ing scientific  and  inventive  talent  for  solution. 

The  War  Committee,  therefore,  transmits  this  request 
of  the  General  Staff  to  its  membership  and  requests  that 
the  Engineers  of  America  give  them  serious  thought  and 
consideration. 

War  Committee  of  Technical  Societies, 

3549  New  Navy  Bldg.,  Washington,  D.  C. 

Ideas  and  suggestions  should  be  submitted  to 

Inventions  Section,  General  Staff, 

Army  War  College,  Washington,  D.  C. 

Problem  No,  I. — Liaison  Communication 
In  operations  of  our  troops  fighting  in  France,  all 


have  seen  the  necessity  of  perfecting  liaison  between 
different  elements  of  the  command.  This  is  especially 
true  as  regards  liaison  between  elements  of  the  front 
line  troops  and  between  front  line  troops  and  elements 
further  to  the  rear. 

Our  infantry  advances  in  spite  of  the  most  serious 
resistance  offered  by  the  enemy,  and  the. losses  suf- 
fered are  necessarily  heavy.  These  losses  can  be 
lessened  by  increased  artillery  activity.  Liaison  be- 
tween the  infantry  is  now  maintained  in  so  far  as  is 
practicable,  by  sending  forward  with  the  infantry  a 
large  artillery  liaison  personnel,  well  equipped  with 
the  material  of  liaison — telephones,  wire,  flags,  pro- 
jectors, rockets,  radio,  etc. 

This  personnel  is  charged  with  sending  back  infor- 
mation whereby  fire  may  be  directed  on  the  hostile 
elements  which  are  causing  losses  to  our  troops. 

The  present  system  of  liaison  does  not  always  give 
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satisfactory  results.  The  enemy’s  fire  frequently  cuts 
off  the  infantry,  and  cuts  regimental  commanders  from 
the  units  in  the  front  lines.  Wire  is  almost  imme- 
diately cut  by  shells;  optical  signaling  becomes  im- 
possible on  account  of  smoke  and  dust,  and  frequently 
is  interfered  with  by  fog;  runners  become  disabled 
or  killed ; pigeons  go  astray ; radio  is  interfered  with 
by  enemy  stations,  and  the  antennae  are  destroyed  by 
enemy  fire;  ground  telegraph  is  limited  in  range,  and 
interfered  with. 

The  War  Department  is  desirous  of  finding  new 
means  of  communication  whereby  closer  liaison  may 
be  maintained  by  the  different  elements  of  a command. 

A device  for  this  purpose  should  be  small  and  com- 
pact, without  antennae  exposed  to  shell  fragments;  it 
should  be  easily  transported  by  one  man,  or  at  the 
most  by  three  men;  it  should  be  capable  of  being  set 
up  quickly,  and  not  present  a target  to  the  enemy ; it 
should  operate  over  a distance  of  at  least  five  miles 
and  be  certain  of  action. 

It  is  believed  that  the  War  Department  is  in  pos- 
session of  the  latest  developments  in  so  far  as  radio, 
telephony,  signaling  devices  and  similar  apparatus  are 
concerned,  but  is  now  seeking  for  something  that  is 
an  improvement  over  all  these  devices.  So  far  as 
known,  nothing  of  the  kind  exists  at  present,  but  it 
is  believed,  with  the  inventive  genius  of  the  country 
concentrated  along  these  lines,  something  desirable 
may  be  developed. 

Problem  No.  II. — An  Aviation  Need 

On  night  bombing  expeditions  and  even  in  the  day- 
time, when  passing  through  fog  or  clouds,  an  airplane, 
like  a ship,  is  guided  entirely  by  a compass.  Some  of 
the  new  instruments  designed  for  this  work  are 
beautiful  examples  of  the  instrument  maker’s  shrill, 
but,  unfortunately,  when  placed  where  the  aviator  can 
see  them,  they  are  directly  between  him  and  the  en- 
gine, a position  which  greatly  affects  their  accuracy. 

If  a compass  should  be  placed  near  the  outer  end  of 
a wing,  or  at  the  rear  end  of  the  fuselage,  it  would  be 
practically  outside  of  the  magnetic  influence  of  the 
engine,  but  at  present  there  is  no  way  to  read  a com- 
pass in  either  of  those  positions. 

What  is  needed  is  some  device  or  arrangement 
whereby  a compass  can  be  mounted  far  enough  away 
from  the  engine  to  be  outside  of  its  magnetic  influence 
and  still  be  so  arranged  that  it  can  be  easily  read. 

Problem  No.  III. — A Better  Fire  Control  Gear  for 
Fixed  Machine  Guns  on  Airplanes 

The  forward  machine  gun  on  an  airplane  is  fixed 
and  fires  between  the  propeller  blades  in  the  direction 
in  which  the  machine  is  headed  at  the  time  of  firing.* 

The  function  of  a fire  control  gear  is  to  control  the 
fire  of  an  aircraft  machine  gun  shooting  through  the 
propeller  so  that  no  shots  will  be  fired  when  the 
blades  of  the  propeller  are  in  a position  where  they 
are  in  danger  of  being  struck.  This  is  done  usually 
by  a cam  attached  to  the  crank-shaft  or  geared  to  the 
propeller  which  sends  an  impulse  by  mechanical  or 
hydraulic  means  to  the  trigger  mechanism  of  the  gun 
only  when  the  propeller  is  in  a safe  position  for  the 
gun  to  be  fired.  This  impulse  trips  the  trigger  and  a 
shot  is  fired.  As  gears  are  now  designed,  two  im- 
pulses are  given  to  the  gun  every  time  a blade  of  the 
propeller  is  in  a certain  position  with  reference  to  the 
bore  of  the  gun. 

Fire  control  gears  are  of  two  types:  hydraulic  and 
mechanical.  The  advantages  and  disadvantages  of 
each  type  are  listed  below. 

#The  considerations  governing  airplane  machine-gun  fire  and  full  de- 
scriptive test  of  the  armament  are  contained  in  the  book  “Practical 
Aviation  for  Military  Airmen’'  by  Major  J.  Andrew  White. 


HYDRAULIC  GEAR.  Advantages:  Allows  gun 
to  be  placed  in  any  position  with  reference  to  the  en- 
gine, inasmuch  as  the  hydraulic  pipe  line  can  be  bent. 

Disadvantages:  Difficult  to  fill  and  take  care  of. 

Requires  a good  deal  of  special  training  and  experience 
to  get  good  results.  Many  small  parts  to  get  out  of 
adjustment.  Difficulty  from  leaking. 

Lag  in  impulse  due  to  time  taken  by  hydraulic  wave 
to  pass  down  pipe  line.  This  causes  a wide  dispersion 
of  shots  for  changes  in  the  R.P.M.  of  the  propeller. 
Shots  fired  at  low  R.P.M.  fall  too  near  one  blade  of 
the  propeller  and  shots  fired  at  high  R.P.M.  too  near 
the  other  blade;  thus  the  safety  margin  13  cut  down 
and  R.P.M.  the  gun  may  safely  be  fired  at  is  limited. 

At  low  R.P.M.  the  impulse  changes  from  a pressure 
wave  to  a simple  hydraulic  action  and  the  gear  cannot 
then  be  depended  on. 

MECHANICAL  GEAR.  Advantages:  Action  al- 
ways positive  and  certain.  No  lag  of  impulse  in  trans- 
mission. Easily  taken  care  of  and  adjusted. 

Disadvantages:  Position  of  gun  limited  with  ref- 

erence to  the  engine  as  it  is  difficult  to  send  impulses 
around  corner.  In  case  where  impulse  is  transmitted 
by  rods  difficulty  is  encountered  from  whip.  Wear  in 
rods  and  cams  affects  timing. 

Disadvantages  of  both  types  of  gears: 

In  both  types  of  gears  the  .principal  drawback  is  the 
dispersion  of  shots  between  zero  speed  and  maximum 
speed  which  limits  the  type  of  propeller  used  and 
limits  the  safe  firing  speeds.  This  is  greatest  on  hy- 
draulic gears. 

Rate  of  fire  of  gun  dependent  on  R.P.M.  of  propeller. 
For  example,  if  a machine  gun  is  designed  to  shoot 
800  shots  per  minute  and  the  propelldr  is  turning  over 
at  400  R.P.M.,  or  800  impulses  are  given  per  minute, 
the  gun  will  fire  on  every  impulse  and  the  rate  of  the 
geared  gun  will  be  800  shots  per  minute.  If  the  pro- 
peller is  turning  at  500  R.P.M.,  or  giving  1,000  im- 
pulses per  minute,  the  gun  cannot  use  every  impulse, 
but  will  use  every  other  impulse,  and  the  rate  of  fire 
will  only  be  500  shots  per  minute  or  the  efficiency  will 
be  decreased.  This  is  an  important  disadvantage  of 
the  present  system. 

The  ideal  fire  control  gear: 

(1) — Maximum  rate  of  fire  is  obtained  at  all  R.P.M. 
of  the  propeller.  (2) — The  time  of  impulse  is  ad- 
vanced as  the  propeller  speed  increases  so  that  shots 
at  maximum  speed  will  fall  in  the  same  position  with 
reference  to  the  blades  of  the  propeller  at  the  plane 
of  the  propeller,  as  shots  at  zero  speed.  (3) — Easily 
placed  at  any  position  with  reference  to  the  engine. 
(4)-7-Simple  to  take  care  of  and  adjust. 

It  is  obvious  that  if  the  first  advantage  is  obtained, 
the  second  must  be  sacrificed,  but  a better  combination 
of  the  two  is  desired  than  we  have  at  the  present. 

The  problem  which  presents  itself  is  to  devise  a fire 
control  gear  which  incorporates  the  above  advantages. 
The  solution  seems  to  lie  in  an  electrical  system. 

Calculations  must  be  based  on  the  following  data: 

Distance  from  muzzle  of  gun  to  plane  of  propeller 
varies  from  3 to  6 feet.  Maximum  propeller  speed 
1,600  R.P.M.  Rate  of  fire  of  airplane  machine  gun 
1,200  shots  per  minute. 


Problem  No.  VII. — Improvement  in  Airplane  Cable 

Braces 

The  present  method  of  attaching  the  ends  of  cables 
to  turnbuckles  and  anchorages  is  by  bending  the  end 
of  a cable  around  a protecting  liner  and  wrapping  the 
overlapping  end  with  brass  wire,  and  then  soldered. 

This  is  an  unsatisfactory,  wasteful  and  expensive 
method.  If  some  very  simple  method  of  anchoring 
cable  ends  could  be  devised,  it  will  greatly  speed  up 
the  production  of  aircraft. 
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The  Commander  in  Chief  of  the  American  Expedi- 
tionary Forces,  in  the  name  of  the  President,  has 
awarded  the  distinguished  service  cross 
Pershing  Hon-  to  the  following  officers  and  soldiers : 
ors  Gallant  First  Lieut.  Joseph  C.  Raible,  Jr., 
Aviators  147th  Aero  Squadron.  — For  extraor- 

dinary heroism  in  action  near  Chateau- 
Thierry,  on  July  5.  He  and  three  other  pilots,  at  an 
altitude  of  4,700  meters,  attacked  an  enemy  formation 
of  eight  battleplanes  flying  at  an  altitude  of  5,000 
meters.  Home  address:  J.  C.  Raible,  2,102  Chestnut 
Street,  Hannibal,  Mo. 

First  Lieut.  Arthur  H.  Alexander,  6th  Aero  Squad- 
ron.— For  extraordinary  heroism  in  action  on  Sep- 
tember 4.  While  on  a bombing  expedition  with  other 
planes  from  his  squadron  Lieutenant  Alexander 
engaged  in  a running  fight  over  hostile  territory,  with 
a superior  number  of  enemy  battleplanes,  from 
Friauville  to  Lamorville.  Home  address:  Mrs.  Stella 
H.  Alexander,  Box  105,  Wellesley,  Mass. 

First  Lieut.  Donald  B.  Warner,  96th  Aero  Squad- 
ron.— For  extraordinary  heroism  in  action  on  Sep- 
tember 4.  During  the  combat  he  was  severely 
wounded,  his  right  thigh  being  badly  shattered.  In 
spite  of  his  injuries,  he  continued  to  operate  his  ma- 
chine guns  until  the  hostile  formation  had  been  driven 
off  and  one  plane  shot  down  burning.  Home  address: 
Mrs.  C.  E.  Warner,  175  Humphrey  Street,  Swamp- 
scott,  Mass. 

First  Lieut.  Alfred  A.  Grant,  27th  Aero  Squadron. 
— For  extraordinary  heroism  in  action  near  Chateau- 
Thierry,  on  July  2.  By  skilful  maneuvering  and  good 
marksmanship  he  destroyed  one  machine  and  drove 
off  the  other  two.  Home  address: 

Alfred  A.  Grant,  father,  86  Syracuse 
Street,  Denton,  Texas. 

First  Lieut.  Charles  W.  Drew,  13th 
Aero  Squadron.  — For  extraordinary 
heroism  in  action  near  Flirey  on  Au- 
gust 15.  He  operated  one  of  a patrol 
of  four  machines  which  attacked  four 
enemy  battleplanes.  In  the  fight  which 
followed  he  attacked  in  succession 
three  of  the  enemy  airships,  driving 
one  of  them  out  of  the  battle.  He  then 
engaged  another  machine  at  close 
range  and  received  ten  bullets  in  his 
own  plane,  one  of  which  penetrated  his 
radiator,  while  another  pierced  his  hel- 
met. In  spite  of  this  he  followed  the 
German  plane  to  a low  altitude  within 
the  enemy’s  lines  and  shot  it  down  in 
flames.  Next  of  kin:  Mrs.  S.  E.  Drew, 

246  West  Seymour  Street,  Philadel- 
phia, Penn. 

Second  Lieut.  Arthur  H.  Jones, 

147th  Aero  Squadron. — For  extraor- 
dinary heroism  in  action  in  the  Toul 
sector  on  July  16.  He  and  four  other 
pilots  were  attacked  by  nine  German 
pursuit  planes.  Without  hesitation,  he 
dived  into  the  leader  of  the  enemy  for- 
mation, pouring  machine-gun  fire  into 
him  at  100  yards.  After  a quick  and 
decisive  combat,  the  enemy  leader  fell 
out  of  control.  Lieutenant  Jones  then 
attacked  two  of  the  other  enemy  planes,  which  were 
attacking  him  from  the  rear,  and  succeeded  in  driving 


them  off.  Home  address:  Mrs.  A.  H.  Jones,  Hay- 
wood, Alameda  County,  Cal. 

First  Lieut.  Walter  L.  Avery,  95th  Aero  Squadron. 
— For  extraordinary  heroism  in  action  north  of 
Chateau-Thierry  on  July  25.  Home  address:  F.  E. 
Avery,  1,199  Franklin  Avenue,  Colnmbus,  Ohio. 

First  Lieut.  Louis  G.  Bernheimer,  pilot.  Home  ad- 
dress : Sidney  Bernheimer,  138  72d  St.,  New  York  City, 
n « a 

Lieutenant  Alan  Winslow  of  Chicago  and  Yale  has 
recently  been  awarded  the  much  coveted  War  Cross  for 
conspicuous  service  while  flying  in 
Lieutenant  France.  This  American  airman  is  the 
Alan  Winslow  son  of  a wealthy  Chicago  manufacturer 
Receives  the  and  a member  of  the  class  of  1918  at 

War  Cross  Yale  University.  After  two  years  of 

training  he  attracted  the  attention  of  the 
authorities  by  his  fearless  flying  at  the  front. 

In  the  air  encounters  just  prior  to  the  cessation  of 
hostilities  much  was  demanded  of  the  antagonists.  It 
was  not  sufficient  for  the  airmen  to  be  fearless  and  skil- 
ful in  ordinary  air  maneuvers.  His  life  depended  upon 
his  skill  in  performing  feats  in  midair  which  a short  time 
ago  were -considered  merely  circus  stunts  too  perilous  for 
any  useful  purpose.  To  out-maneuver  and  out-fight  the 
Germans,  the  airman  had  to  outmatch  them  in  “looping 
the  loop,”  in  spinning  nose  dives  and  in  all  the  feats  of 
modern  airmanship.  Among  the  thousands  of  airmen 
flying  at  the  front,  Winslow  distinguished  himself  and 
has  been  officially  recognized  for  his  skill. 

Lieutenants  Winslow  and  Campbell  (the  first  Amer- 
ican-trained aces)  were  near  the  front  one  day  playing 
cards  when  the  alarm  was  sent  out  that  an  enemy  fleet 
of  airplanes  was  approaching.  The  two 
airmen,  running  to  their  machines, 
leaped  to  their  seats  and  rose  to  meet 
them.  Each  airman  picked  a Boche  from 
the  fleet  and  started  after  it. 

The  German  was  in  full  retreat  when 
Winslow,  using  all  the  speed  at  his  dis- 
posal, succeeded  in  overtaking  his  man. 
Seeing  himself  in  danger,  the  German 
resorted  to  the  desperate  expedient  of 
“looping  the  loop”  at  close  quarters.  The 
German  machine  succeeded  in  describing 
a circle  about  Winslow’s  machine  which 
made  it  practically  impossible  for  him 
to  train  his  gun  effectively,  but  by  re- 
sorting to  the  same  tactics  Winslow 
finally  succeeded  in  gaining  a favorable 
position.  When  his  aircrait  had  swung 
to  the  right  angle  Winslow  fired  with  a 
sure  aim  and  the  German  plunged  down 
out  of  control. 

The  moment  his  enemy  was  disposed 
of  Winslow  turned  and  started  to  help 
Campbell,  who  was  engaged  in  a lively 
battle  in  another  part  of  the  sky.  Be- 
tween them  the  other  Boche  was  disposed 
of,  and  the  rest  of  the  fleet  then  re- 
treated. The  two  Americans,  com- 
municating with  each  other  by  means 
of  the  radiophone  had  achieved  their 
victory  by  cool  teamwork.  On  landing 
after  the  battle  the  two  Americans 
were  the  .subject  of  an  enthusiastic 
demonstration  by  the  French  aviators  who  had 
watched  the  battle  from  the  ground. 


Lieut  Alan  Winslow,  the 
first  American-trained  ace 
to  receive  War  Cross 
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A High-Speed  Key  of  Unique  Design 

M ORE  amateur  dreams  of  a and  1"  in  diameter,  with  a hole  in 
high-speed  sending  key  have  the  center  of  the  diameter  of  the  core, 
been  wrecked  upon  the  rocks  of  me-  The  operation  of  the  device  is  as 


Figure  1 — Showing  the  circuit  of  the  high-ipeed  key 


chanical  difficulties  that  were  insur- 
mountable, than  any  other  device 
that  I know  of.  The  prohibitive 
price  of  the  manufactured  article 
places  it  beyond  the  reach  of  the 
average  amateur’s  pocketbook,  and 
the  complicated  nature  of  the  instru- 
ment prevents  its  successful  manu- 
facture in  the  average  workshop. 

I present  herewith,  however,  an 
automatic  key  operating  by  an  elec- 
trical slow  acting  relay  instead  of 
mechanical  mechanism. 

If  we  encircle  an  electromagnet 
with  a closed  copper  ring  of  very 
low  resistance,  and  if  a current  pass- 
ing through  the  electromagnet  is 
suddenly  broken,  there  will  be  a 


follows:  Closing  the  contact  A al- 
lows the  battery  current  to  flow  into 
coil  number  1 through  the  contacts 
C.  This  pulls  up  the  armature  of 
number  1,  closing  contacts  D,  thus 
allowing  current  to  flow  into  coil 
number  2,  which  in  turn  pulls  up 
and  opens  contacts  C,  at  the  same 
time  closing  contacts  E,  which  are 
connected  to  the  main  line.  But 
the  opening  of  contacts  C releases 
coil  number  1,  thus  opening  contacts 
D and  releasing  coil  number  2.  This 
coil,  however,  requires  an  instant 
before  releasing,  which  then  starts 
the  cycle  over  again. 

The  photograph  shows  such  an 
arrangement  as  constructed  by  the 


Figure  2 — Simple  form  of  the  double  contact  key 


secondary  current  induced  in  the 
copper  ring  which  will  in  turn  mag- 
netize the  core,  thus  tending  to  pro- 
long the  magnetic  action. 

This  is  precisely  what  is  required 
for  the  electrical  operation  of  our 
dot-making  device  in  the  high-speed 
key.  In  figure  1 is  shown  the  cir- 
cuit for  the  instrument,  this  consist- 
ing of  a double  contact  key  at  AB, 
a battery  and  two  electromagnets, 
number  1 being  an  ordinary  magnet 
of  about  20  ohms  resistance,  and 
number  2 being  one  of  the  slow- 
acting  type  just  described.  In  order 
to  give  satisfactory  results,  the  cop- 
per slug  should  be  about  yZ"  long 


author,  using  stock  telephone  relay 
parts,  which  was  found  to  be  en- 
tirely suitable.  When  sending  at  a 
speed  of  20  words  per  minute,  the 
speed  of  making  dots  varies  from  8 
to  12  per  second;  anjr  variation  of 
speed  desired  may  be  secured  by 
adjusting  the  spring  tension  and  the 
distance  between  the  armatures  and 
cores. 

Figure  2 shows  a simple  form  of 
double  contact  key  to  be  used  at 
AB.  It  consists  of  a steel  corset 
stay  rigidly  fixed  at  one  end,  and 
making  contact  either  with  A for 
dots,  or  with  B for  dashes.  Two 
key  nobs  are  screwed  to  the  other 
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end  for  its  maiiipulation,  and  it  is 
operated  just  like  the  ordinary  high- 
speed key.  In  using  a key  of  this 
type,  practice  is  required  to  get  just 


High-speed  key  apparatus  constructed  by 
using  stock  telephone  relay  parts 


the  correct  number  of  dots  in  each 
letter,  but  a few  weeks  are  sufficient 
to  make  one  fairly  adept. 

Arno  A.  Kluge — Nebraska. 

A New  Capacity  Meter 

npHE  objects  of  the  apparatus 
A herewith  described  are : 

(1)  To  enable  the  capacity  of  a 
condenser  to  be  very  accurately  and 
rapidly  measured. 

(2)  To  assist  in  the  manufacture 
of  condensers  of  a definite  capacity. 

(3)  To  enable  variable  condensers 
to  be  accurately  and  rapidly  cali- 
brated. 

(4)  It  is  intended  as  a useful  in- 
strument in  the  design  of  wireless 
apparatus. 

The  capacity  meter  depends  for 
its  action  on  the  utilization  of  the 
phenomenon  of  “beating  effects” 
produced  by  two  sets  of  superim- 
posed continuous  oscillations.  Con- 
tinuous oscillations  are  set  up  in  the 
grid  and  plate  oscillating  circuits  of 
a vacuum  tube  by  coupling  the  in- 
ductances. Another  similar  circuit 
is  arranged  with  telephones  included 
in  the  plate  circuit. 

If  the  frequency  of  the  continuous 
oscillations  in  the  first  circuit  A is 
made  approximately  equal  to  the 
frequency  of  the  oscillations  gen- 
erated in  the  second  valve  circuit  B, 
audible  beats  will  be  produced 
which  will  give  a note  in  the  tele- 
phones of  the  B circuit.  The  pitch 
of  this  note  depends  on  the  differ- 
ence between  the  frequencies  of  the 
two  sets  of  oscillations;  that  is,  the 
note  frequency  heard  is  equal  to  the 
difference  of  frequency  of  the  two 
sets  of  oscillations. 

When  the  frequency  of  A is  equal 
to  the  frequency  of  B,  no  beats  will 

be  produced,  and  therefor®  nothing 
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will  be  heard  in  the  telephones.  The 
moment  the  frequency  of  A is  al- 
tered, however  minutely,  by  altering 
the  inductance  or  capacity  of  its  cir- 
cuits, a note  will  be  heard  in  the 
telephones  of  B.  If  the  difference 
of  frequency  of  the  oscillations  in  A 

-A- 


instrument  may  be  used  for  a va- 
riety of  purposes. 

To  measure  the  capacity  of  a con- 
denser of  uncertain  capacity,  the 
condenser  should  be  connected  in 
place  of  the  Cx  condenser  of  the  A 
circuit.  The  condenser  C,  is  varied 

-B- 


Figure  1 — Diagram  of  two  continuously  oscillating  circuits  used  in  the  capacity  meter 


and  B exceeds  about  14,000  per  sec- 
ond, although  beats  are  still  pro- 
duced, nothing  will  be  heard  in  the 
telephones. 

The  invention  uses  the  phenom- 
enon of  the  beating  effects  to  com- 
pare the  capacities  of  condensers. 
Figure  1 shows  two  continuously 
oscillating  circuits  A and  B.  These 
circuits  might  be  mounted  in  a box. 
The  circuit  A may  conveniently  be 
oscillating  at,  say  approximately,  a 
frequency  of  500,000  per  second. 

Cx  is  a very  accurate  standard 
condenser  of,  say,  .002  mfd.  capacity. 
By  varying  the  variable  condenser 
C2  the  frequency  of  the  oscillations 
taking  place  in  B circuit  may  be  al- 
tered on  either  side  of  500,000.  If 
the  oscillations  in  B are  of  a fre- 
quency of  400,000  nothing  will  be 
heard  in  the  telephone.  As  the  ca- 
pacity of  C,  is  gradually  decreased, 
the  frequency  of  the  oscillations  in  B 
will  increase  and  a very  high  note 
will  be  heard,  owing  to  the  establish- 
ment of  audible  beats  which  are 
rectified  by  the  vacuum  tube.  This 
high  note  will  gradually  become 
lower  as  the  frequency  of  B ap- 
proaches the  frequency  of  A,  namely 
500,000  per  second.  When  the  fre- 
quency of  B equals  that  of  A,  no 
beats  will  be  produced.  The  gradu- 
ation of  .002  mfd.  should  be  made  on 
the  condenser  C,.  On  still  further  in- 
creasing the  frequency  of  the  oscil- 
lations in  B,  a note  will  be  heard 
again  which  will  rise  higher  and 
higher  and  finally  die  out. 

Several  different  standard  con- 
densers should  be  substituted  for  the 
condenser  Clf  and  in  each  case  a 
graduation  should  be  marked  on  the 
condenser  C,  when  it  is  adjusted  to 
such  a position  that  a variation  to 
either  side  will  cause  a note  to  be 
heard  in  the  telephones.  Inter- 
mediate graduations  are  then  mark- 
ed on  the  scale  of  the  condenser. 
When  the  condenser  C,  has  been 
completely  graduated  by  means  of 
accurate  standard  condensers,  the 


until  a “chirp”  is  heard  in  the  tele- 
phones. The  middle  of  this  chirp  is 
found  so  that  a variation  to  either 
side  would  give  a note  in  the  tele- 
phones. The  calibration  mark  of  the 
condenser  Q will  then  register  the 
capacity  of  the  condenser  under 
test.  This  result  will  be  exceeding- 
ly accurate.  Even  the  alteration  of 
capacity  by  placing  the  hand  near 
Cj  will  be  indicated  by  hearing  a 
note  in  the  telephones,  since  the  bal- 
ance of  frequencies  has  been  upset. 

If  a condenser  of,  say,  .0005  mfd.  is 
to  be  constructed,  the  condenser  should 


be  made  approximately  of  the  cor- 
rect size.  It  is  connected  in  place  of 
the  condenser  Q.  Its  capacity  is 
then  measured  by  turning  the  con- 
denser G,  until  the  middle  of  the 
chirp  heard  is  obtained.  If  the  ca- 
pacity is  too  high,  the  plates  of  the 
condenser  should  be  reduced,  and 
tests  made  until  the  capacity  is  ex- 
actly .0005  mfd. 

A variable  condenser  may  be  cali- 
brated as  follows : 

Connect  the  variable  condenser  in 
the  position  of  C,.  Make  a number 
of  calibrations  by  balancing  Q and 
Q as  described,  calibrating  C,  with 
the  readings  given  by  C2.  The  ac- 
curacy is  exceedingly  high  since  the 
slightest  difference  of  capacity  is  in- 
dicated by  an  alteration  of  the  note. 

The  procedure  for  measuring  the 
capacity  of  large  condensers  is  some- 
what different.  When  the  capacity 
of  a large  condenser  is  to  be  meas- 
ured, a small  standard  condenser 
would  be  included  in  the  instrument 
and  would  be  connected  in  series 
with  a large  condenser.  . A separate 
calibration  chart  would  be  provided 
with  the  condenser  C,.  When  meas- 
uring small  capacities  the  standard 
condenser  would  be  connected  in 
parallel. 

Lieut.  J.  Scott  Taggart — 

Great  Britain. 


A Satisfactory  Lead-In 

T^HE  following  is  a satisfactory 
A method  of  bringing  the  aerial 
lead-in  into  the  radio  room  where  it 
is  undesirable  to  drill  through  the 
window  frame.  A pane  of  glass  is 
removed  from  one  of  the  sashes  and 
one  corner  is  cut  off;  then  it  is  re- 
placed and  a thin  piece  of  either 
wood  or  fibre,  drilled  to  pass  a 

Lead  in  wire 

L_  ,Porce/o/n  bushing 

l fibre  Corner  P/  'ece  jlfmaon/  sash 


bushing  consists  of  two  tubes 
placed  inside  of  one  another  with 
pitch  run  in  between.  The  wood 
or  fibre  corner  should  be  well  var- 
nished to  prevent  warping.  It  will 
also  be  well  to  provide  a small  drip 
shield  cut  from  sheet  metal  and 
soldered  to  the  conductor  near  the 
point  where  it  enters  the  bushing 


Fibre  Corner 
p/ece 

Figure  1 (upper  left)  and  figure  2 (lower  right)  illustrate  the  construction 
and  application  of  the  aerial  lead-in 

porcelain  bushing,  is  fitted  into  this  to  prevent  the  beads  of  rain  from 
space  in  the  corner  of  the  sash.  It  is  following  the  lead-in  into  the  room, 
fastened  in  with  brads  and  putty  Figures  1 and  2 are  self-explanatory, 

the  same  as  the  window  pane.  This  J.  A.  Wever — Maryland. 
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A Unique  Life  Preserver 

'T'HE  accompanying  drawings  and 
-*■  photographs  show  the  use  of  a 
novel  life  preserver  suit,  which,  in 
addition  to  the  one  wearing  it,  can 
support  five  others  in  the  water. 
Never  before  in  the  history  of  the 
world’s  progress  has  there  been 
such  an  imperative  need  for  a life 


High  seas,  cold  weather,  vast  distances  have 
no  terrors  for  these  men  when  protected  by 
the  safety-suit  whose  buoyancy  is  sufficient  to 
support  six  persons  in  water 

saving  device  that  is  thoroughly  re- 
liable. New  dangers,  added  to  the 
old,  startle  one  daily  with  the  toll 
taken  of  men,  women,  and  children 
who  travel  by  ship.  Not  alone  the 
ocean,  but  coastwise  waters,  lakes, 
bays,  and  rivers  are  claiming  an 
ever-increasing  human  price  as 
boats  multiply  and  high  power  and 
greater  speed  is  developed,  until 
many  dread  to  plan  a voyage  or  to 
think  of  loved  ones  and  friends  go- 
ing on  yachting  cruises,  motor  boat 
trips,  or  even  on  river  excursions. 

The  safety-suit  illustrated  is  a 
self-guarantee  against  nautical  dis- 
aster and  accident.  It  makes  drown- 
ing almost  impossible  and  protects 
the  wearer  from  exposure  and  its 
after  effects.  It  keeps  the.  ship- 
wrecked traveler  afloat  for  hours 
and  days.  It  is  a one-piece  garment, 
perfect  in  workmanship  and  mate- 


On  land  again  after  a sojourn  in  the  cold 
water,  of  New  York  Bay  in  November 


rial,  and  can  be  put  on  by  man, 
woman,  or  child  in  less  than  a 
minute. 

Little  has  been  done  to  insure  the 


safety  of  passengers  in  the  event  of 
disaster,  during-  the  hours  which 
may  elapse  between  the  sinking  of 
a ship  and  the  arrival  of  assistance. 
The  open  boat,  the  life  raft,  and  the 
primitive  life  preserver  are  the  de-  ' 
vices  to  which  the  traveler  must 
turn  when  the  ship  fails  him.  The 
history  of  marine  disasters  has 
demonstrated  that  the  launching  of 
boats  under  stress  is  a hazardous 
undertaking  at  best  and  often  is 
made  impossible  by  the  list  of  a 
sinking  ship,  a rough  sea,  or  damage 
to  the  boats  themselves.  The  life 
raft,  washed  by  every  sea,  is  a 
, makeshift ; and  the  final  dependence 
of  the  passenger  must  be  placed 
upon  the  individual  life  preserver. 

It  is  ofte’n  asked,  “Has  the  life 
preserver  made  good?”  Experience 
proves  that  it  has  not.  Let  us  sup- 
pose that  you  are  aboard  a sinking 
ship.  A wireless  call  for  help  has 
been  sent  broadcast  over  the  ocean, 
and,  a hundred  miles  away,  a 
steamer  turns  about  with  smoke 
pouring  from  her  funnels,  while  her 
wireless  crackles  a message  of  hope. 
There  is  barely  time  to  adjust  a life 
preserver,  gather  a few  of  the  most 
precious  possessions  and  scramble 
up  to  the  tilted  deck,  when  one  finds 
oneself  afloat — submerged  to  the 
neck  in  icy  water.  Before  help  can 
be  secured  several  hours  often 
elapse — several  hours  of  exposure 
such  as  no  human  being  can  live 
through. 

In  addition  to  keeping  one  afloat, 
it  is  agreed  that  an  effective  life 
saving  device  must  keep  the  body 
warm  and  dry  in  water  for  an  in- 
definite length  of  time ; it  must  keep 
the  body  upright  with  head  well  out 
of  water ; it  must  be  quickly  adjust- 
able and  proof  against  accident  that 
might  render  it  ineffective ; and  it 
should  be  compact,  light  and  easy  to 
carry.  The  safety-suit  illustrated  is 
a device  which  answers  fully  all  of 
these  requirements. 

It  enables  the  wearer  to  remain- 
afloat  for  an  indefinite  length  of 
time  and  to  emerge  warm  and  dry, 
notwithstanding  cold  water,  rough 
sea,  and  strong  wind.  It  contains  a 
pocket  large  enough  to  carry  a can- 
teen and  liquid  food  to  last  the  ship- 
wrecked 48  hours  and  more.  It  af- 
fords abundant  space  in  which  to 
carry  valuables  or  papers,  with  th*» 
assurance  that  they  will  remain  dry 
and  safe,  whether  in  the  pockets  of 
one’s  clothing  or  otherwise  placed 
within  the  suit.  It  is  equipped  with 
a shrill  whistle,  readily  accessible, 
with  which  to  help  attract  the  at- 
tention of  rescuers.  It  embodies 
every  device  that  human  ingenuity 
can  suggest  to  insure  safety  while 
in  the  water. 

The  suit  is  made  in  union  style, 


with  shoes  and  mittens,  all  in  one 
piece,  completely  enclosing  the 
body,  excepting  the  head,  in  a 
water-tight  garment. 


Meters  for  Wireless  and  High- 
Frequency  Work 

A HIGH-GRADE,  hot-wire  meas- 
uring  instrument  designed  par- 
ticularly for  wireless  and  other  high- 
frequency  work,  depending  for  its 
operation  upon  the  expansion  of  a 


Switchboard  ammeter 


metal  strip  which  is  heated  by  the 
current  to  be  measured  has  been  de- 
veloped by  the  Westinghouse  Elec- 
tric & Mfg.  Co.  The  slight  sag  in 
the  conducting  strip  is  magnified 
several  hundred  times  on  the  scale 
by  means  of  a combination  of  wires 
and  a deflecting  spring. 

The  conducting  strip  is  made  of 
special  non-corrosive  material.  The 
separating  posts  have  the  same  tem- 
perature co-efficient  of  expansion  as 
the  conducting  strip,  so  that  the 
changes  in  room  temperature  do  not 
cause  an  error  in  the  reading  of  the 
instrument. 

The  flush-mounting  form,  known 
as  type  EH  is  of  the  round 
open-face  type.  The  face  is  3 inches 
in  diameter,  and  the  diameter  out- 
side the  flange  is  3%  inches.  It  has 
a black  rubberoid  case  and  rim,  with 
white  dial. 

The  portable  form,  known  as  type 
PH,  is  mounted  in  a Morocco 
leather-covered  wooden  case  with 
heavy  glass  over  the  dial.  The  case 
is  3&  inches  by  4 inches  by  2 
inches  thick. 

The  scale  plate  is  made  of  metal, 
and  the  scale  subtends  an  arc  of  90 
degrees,  being  2^  inches  long. 


Portable  ammeter 


The  type  EH  meters  have  a guar- 
anteed accuracy  of  2 per  cent,  while 
the  type  PH,  with  hand-marked 
scale,  can  be  expected  to  show  an 
accuracy  within  1 per  cent  of  full 
scale.  Standard  meters  are  for  1,  2 
and  5 amperes.  Care  must  be  used 
not  to  subject  the  instrument  to 
more  than  200  per  cent  load. 
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A Recount  of  Past  Performances 
of  Amateur  Stations 

EITHER  the  general  technical 

^ public,  nor  even  the  average 
member  of  the  Institute  of  Radio  En- 
gineers, knows  what  consistent  long 
distance  work  was  done  "by  a number 
of  amateurs  throughout  the  United 
States,  working  under  the  double 
handicap  of  low  power  and  short 
wave  lengths. 

During  the  1916-1917  radio  season 
the  amateur  field  underwent  some 
great  changes,  due  partly  to  the 
adoption  of  the  short  wave  regen- 
erative sets,  which  for  some  reason 
had  not  up  to  that  time  come  into 
general  use. 

The  first  amateur  relay  organiza- 
tion which  pointed  the  way  for  the 
record  breaking  relays  which  de- 
veloped throughout  that  season,  was 
the  American  Radio  Relay  League. 
Trunk  lines  were  organized  through 
the  larger  cities  of  the  United  States 
for  the  purpose  of  establishing 
routes  over  which  messages  could 
be  dispatched  with  regularity  and 
rapidity.  The  main  trunk  line  from 
New  York  City  to  Los  Angeles,  Cal., 
ran  through  Albany,  N.  Y.,  St. 
Marys,  O.,  Chicago,  and  thence 
south  via  Nattoon,  111.,  and  branched 
to  the  coast  either  through  trunk 
line  “E”:  Little  Rock,  Ark.,  Dallas, 
Tex.,  Phoenix,  Ariz.,  and  Los  Ange- 
les— or  trunk  line  “G” : Jefferson 
City,  Mo.,  Kansas  City,  Mo.,  Den- 
ver, Colo.,  and  Los  Angeles. 

The  relay  station  2ZL  (2LK)  at 
New  York  handled  some  1,300  mes- 
sages during  the  season,  most  of 
which  were  messages  over  these 
lines.  The  Chicago  9ZN  station 
handled  650  and  9ALM,  his  assist- 
ant, 425;  station  6EA  at  Los  Ange- 
les relayed  520  messages;  99BD  at 
Jefferson  City,  Mo.,  300  messages; 
1ZM  at  Hartford,  Conn.,  217  mes- 
sages ; 9EP,  one  of  the  Kansas  City, ' 
Mo.,  stations  200  messages;  9ZK, 
another  Kansas  City  station,  150 
messages;  station  8ASG,  at  Eaton, 


O.,  relayed  110,  and  so  on  down 
the  line. 

Probably  the  most  efficient  east- 
ern station  was  station  2PM  oper- 
ated by  Faraon  and  Grinan  at  New 
York  City.  On  a wave  of  200  me- 
ters with  450  watts  input  to  the 
transmitter,  2PM  repeatedly  worked 
stations  as  far  west  as  8AEZ,  8NH, 
99BD,  9ZN,  9ALM,  9XM,  9LR, 
9GY,  9HQ. 

Coming  a little  further  west,  sta- 
tion 2AGJ  at  Albany,  N.  Y.,  did  re- 
markable work;  using  750  watts  in- 
put he  worked  with  9ABD,  HCL, 
9LR,  9ZK,  9ZN.  Boats  off  Key 
West  (9ZN)  reported  his  signals 
audible  often  thirty  feet  from  the 
phones. 

Next  8AEZ  and  8NH  about  share 
equally  the  honors — 8AEZ  at  Lima, 
O.,  and  8NH  at  St.  Marys,  O., 
have  both  been  reported  at  Phoenix, 
Ariz.,  a distance  of  about  1,600  miles. 
Few  indeed  are  the  amateurs  east  of 
the  Rockies  who  have  not  heard 
both  these  stations. 

Then  9ZN  at  Chicago,  111.,  was 
heard  quite  regularly  from  the  At- 
lantic Coast  to  the  Rockies  and  one 
night  worked  with  7EG  at  Baker, 
Oregon.  Mr.  Matthews  used  a 1-kw. 
key  set  and  at  the  time  was  working 
on  425  meters.  The  same  night  he 
was  reported  at  6F9  at  Los  Angeles, 
Cal. 

Also  9ALM  at  Chicago,  and  9AV 
at  Maywood,  111.,  did  remarkable 
work. 

Coming  south,  9ABD  at  Jefferson 
City,  Mo.,  probably  leads.  He  was 
heard  on  the  four  boundaries  of  the 
country  and  worked  boats  off  Key 
West.  Ranking  about  with  9ABD, 
are  9LR  at  St.  Louis,  9EP  and  9ZK 
at  Kansas  City,  and  9LQ  at  Law- 
rence, Kan. 

9GY  at  Nattoon,  111.,  has  been 
heard  on  both  the  coasts.  9GY  han- 
dled a very  large  amount  of  traffic 
from  the  west  and  southeast  through 
29GJ  at  Albany. 

In  Dallas,  Tex.,  were  two  very 
efficient  relay  stations,  SZC  and 


5DU.  Both  have  been  heard  on  all 
the  boundaries  of  the  country  and 
have  been  responsible  for  the  suc- 
cessful relaying  of  a large  amount  of 
traffic. 

4AA  at  Athens,  Ga.,  did  very  good 
long  distance  work  on  about  450  me- 
ters using  very  low  power. 

5ED  at  Houston,  Tex.,  has  been 
heard  at  Philadelphia  and  Albany, 
N.  Y.,  and  New  York  City.  He  was 
also  heard  at  6ZQ  at  Phoenix.  4CL 
at  College  Park,  Ga.,  did  very  good 
work,  workihg  with  stations  far 
north. 

Further  east  was  the  very  efficient 
station  at  Denver,  OZF,  who  was 
mainly  responsible  for  the  handling 
of  transcontinental  work.  9ZF  often 


Suggestions  for  the  Experi- 
menters' World 

We  will  pay  the  usual  prizes 
of  $10,  $5  and  $3,  in  addition 
to  our  regular  space  rates,  to 
the  three  contributors  who  send 
us  the  best  manuscripts  on  the 
following  subject : 

AT  THE  FINAL  CONCLU- 
SION OF  PEACE  NEGOTIA- 
TIONS, WHAT  DO  YOU 
CONSIDER  TO  BE  THE 
MOST  IMPORTANT  REA- 
SONS FOR  IMMEDIATE 
OPENING  OF  AMATEUR 
WIRELESS  STATIONS? 

This  subject  can  be  treated 
from  the  viewpoint  of  the  bene- 
ficial services  which  trained 
amateurs  gave  to  the  govern- 
ment during  the  war  or  from 
any  other  logical,  consistent 
standpoint. 

Another  suggestion  for  a 
forthcoming  issue: 

WHAT  RESTRICTIONS 
SHOULD  BE  IMPOSED 
UPON  AMATEUR  TRANS- 
MITTING SETS  IN  RE- 
SPECT TO  POWER  INPUT 
AND  WAVE  LENGTH? 

Limit  your  manuscript  to  800 
words. 
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worked  8AEZ,  8NH,  9ZN,  9ABD 
and  is  reported  as  working  2PM  at 
New  York  one  night.  Another  good 
station  at  Denver  was  9AMT  who 
handled  quite  a few  messages.  6ZQ 
(6DM)  at  Phoenix,  Ariz.,  did  fine 
work,  having  worked  9ALM  and 
9ZN  at  Chicago.  He  has  reported 
also  hearing  thirty-one  stations  over 
1,000  miles  from  him. 

And  last,  but  not  least,  comes 
6EA  at  Los  Angeles,  which  worked 
up  and  down  the  whole  state  of  Cali- 
fornia, who  was  heard  at  Juneau, 
Alaska,  9ADL,  Milwaukee,  Wis., 
Houston,  Tex.,  Little  Rock,  Ark., 
(1,800  miles)  and  by  the  SS  D.  G. 
Scofield  (WDR)  1,289  miles  out  of 
San  Francisco  for  Hong  Kong. 

There  are  numerous  other  ama- 
teurs who  have  piled  up  “records” 
of  1,000  miles  transmission.  Among 
this  number  are : 

IZL,  Northampton,  Mass. 

IZM,  Hartford,  Conn. 

5ZM,  Mobile,  Ala. 

8XA,  Ann  Arbor,  Mich. 

8U1,  Pittsburgh,  Pa. 

8UL,  Lima,  O. 

8YO,  Columbus,  O. 

8ZJ,  Buffalo,  N.  Y. 

8XM,  Madison,  Wis. 

9YG,  State  Agricultural  College, 
N.  Dak. 

9Z1,  Louisville,  111. 

3RO,  Danville,  Va. 

4D1,  Winston-Salem,  N.  C. 

5AM,  Birmingham,  Ala. 

5AX,  Shreveport,  La. 

5BB,  Franklinton,  La. 

8AAK-8CS,  Saginaw,  Wis.,  and 
many  other  8th  and  9th  district 
stations. 

These  records  have  been  due 
usually  to  the  fact  that  the  oscilla- 
tory circuits  of  the  transmitter  were 
correctly  proportioned  and  carefully 
tuned.  At  the  receiving  end  some 
form  of  the  Armstrong  circuit, 
either  a Paragon,  Grebe  or  home- 
made regenerative  set  was  em- 
ployed. 

John  M.  Clayton — Arkansas. 

Spying  on  Germany  in  the 
Early  Days 

A RECENT  article  in  The 
Wireless  Age  stated  that 
wireless  operators  on  American 
and  other  ships  crossing  the  ocean, 
frequently  pick  up  orders  being 
sent  by  the  German  Admiralty  to 
their  submarines  at  sea,  from  the 
Nauen  Station  (POZ)  in  Germany, 
many. 

For  about  a year  before  our  sta- 
tions were  closed  by  the  Govern- 
ment, I would  hear  every  evening 
at  6:50  P.M.  here  (12:00  M.  in  Ger- 
many) the  same  messages,  giving 
instructions  to  all  of  the  submarines 
which  came  to  the  surface  at  that 


time  in  order  to  receive  the  signals. 
Their  messages  were  all  in  cipher, 
different  from  our  cipher,  for  they 
consisted  of  numerals  and  letters 
combined. 

For  the  time  signal,  in  place  of 
the  “ticks”  sent  out  by  Arlington 
(N  A A)  they  used  letters,  G.  G.  G. 
O.  O.  O.  X.  X.  X.,  etc.  Just  at 
12  KX)  M.  they  gave  a long  dash  simi- 
lar to  Arlington. 

They  evidently  changed  their 
cipher  every  few  minutes,  as  they 
would  say,  Groupen  26,  then 
Groupen  28  and  so  on. 

Wm.  H.  Seabury — Brookline,  Mass. 


This  is  the  first  information  we 
have  received  concerning  the  meth- 
ods employed  by  the  Germans  in 
sending  time  signals.  No  trans- 
atlantic vessel  could  take  down  the 
signals  from  Nauen  unless  its  equip- 
ment included  an  undamped  wave 
receiver  of  some  type.  With  a va- 
cuum tube  regenerative  beat  re- 
ceiver, no  difficulty  would  be  ex- 
perienced in  copying  signals  from 
POZ,  but  it  must  be  remembered 
that  the  average  vessel  is  not 
equipped  with  a 10,000-meter  tuner. 

Results  Obtained  by  Station  “CV” 
(Houston,  Texas)  Before 
the  War 

'T'HIS  article  I hope  will  renew 
-*■  pleasant  memories  of  the  hours 
spent  by  amateurs  in  long  distance 
working  just  before  their  stations 
were  closed  down  by  government 
order. 

Of  course,  most  every  amateur  be- 
lieves that  he  was  doing  the  best  work 
or  had  the  best  set  at  that  time.  I, 
for  one,  obtained  most  excellent  re- 
sults at  my  station  and  many  were 
the  nights  that  I closed  “shop”  at 
4:30.A.M. 

My  station,  being  located  at  the  ex- 
treme southern  point  of  the  United 
States,  will  no  doubt  make  the  results 
obtained  in  the  South  most  interesting 
to  those  of  the  East,  North  and  West 
who  were  also  engaged  in  the  same 
work. 

As  a whole  I would  say  the  condi- 
tions are  most  favorable  to  radio  com- 
munication in  the  South ; in  fact  I be- 
lieve better  conditions  do  not  prevail 
anywhere.  However,  other  locations 
may  be  equally  good,  but  I doubt  if 
it  can  be  proven  that  the-so-much- 
thought-of  Pacific  Coast  can  equal 
Texas  for  favorable  radio  work. 

The  country  is  flat  and  a good  por- 
tion is  covered  with  trees,  many 
towering  seventy-five  to  ninety  or 
even  one  hundred  feet  in  height.  The 
soil  is  of  a somewhat  sandy  texture 
and  is  found  to  be  damp  about  three 
feet  below  the  surface,  most  any  sea- 
son. 


It  will  be  interesting  for  those  who 
were  in  amateur  work  before  the  war, 
to  review  what  was  done  at  CV  and 
to  help  keep  the  amateur  radio  spirit 
up  so  that  when  the  war  is  over  all 
the  “old  boys”  may  be  able  to  lay  aside 
war  work  and  again  plan  to  establish 
better  records.  I will  record  some  of 
the  best  amateur  transmitting  and  re- 
ception records  together  with  a list 
of  the  stations  heard  during  the  period 
between  January,  1917,  and  the  date 
when  my  station  was  closed. 

My  very  best  working  record  made 
was  by  communicating  directly  with 
9XN  (University  of  North  Dakota, 
Grand  Forks,  N.  D.).  This  is  a dis- 
tance of  1,315  miles,  air-line,  and  this 
station  was  worked  twice  within  'one 
week.  No  difficulty  was  experienced 
in  holding  conversations.  On  one  oc- 
casion I worked  both  ways  above  five 
times.  I hardly  believe  the  operator 
in  charge  was  aware  he  was  working 
a station  on  the  Gulf  of  Mexico,  but 
if  he  reads  this  he  will  realize  the 
fact.  As  I was  not  using  a govern- 
ment call,  his  first  inquiry  after  an- 
swering my  call  was  Q R A (what 
station  is  that)  ? I answered  back 
“Houston,  Texas.”  He  replied  “only 
Houston,  give  me  your  address  OM.” 
I told  him  he  was  working  with  an 
amateur  in  Houston,  Texas,  and 
would  give  him  my  name  if  he  cared 
for  it.  He  would  not  believe  this  and 
finally  quit,  with  the  impression  that 
someone  was  kidding  him. 

Other  places  where  my  signals  have 
been  heard  are  Albany,  N.  Y.,  1,540 
miles — a record  distance.  Superior 
Wis.,  Los  Angeles  and  other  southern 
places  of  California,  Jacksonville, 
Fla.,  and  Tampico,  Mexico,  were 
worked. 

In  amateur  reception  four  different 
stations  were  heard  that  were  over 
1,600  miles  distant  (all  of  Northern 
California),  and  three  of  the  four, 
namely,  6BY,  6KU  and  6FG  were 
heard  a number  of  times,  sometimes 
every  night  for  a few  nights  and  then 
only  at  intervals. 

The  amateurs  of  California  were 
heard  best  from  about  11.30  P.  M. 
until  about  3.30  A.  M.  There  invari- 
ably seemed  to  be  a marked  “peak”  in 
the  strength  of  the  signals  from  the 
California  amateurs  between  11.20 
and  11.50  P.  M.,  and  again  between 
2.25  A.  M.  and  3.30  A.  M. 

One  other  thing  was  noted : the  sta- 
tions of  the  6th  district  (California) 
were  often  heard  at  their  twilight 
hours,  but  owing  to  the  hubbub  of 
Q R M it  was  never  possible  to  listen 
to  a given  signal  for  any  length  of 
time,  as  someone  invariably  jammed 
it. 

During  the  entire  season  five  ama- 
teurs of  Los  Angeles  were  heard,  some 
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of  them  were  heard  with  regularity, 
others  just  occasionally.  2AGT  of 
Albany,  N.  Y.,  was  heard  twice  during 
the  season,  but  strange  to  state  no 
other  station  of  the  second  district  was 
heard,  and  none  of  the  first  and  none 
of  the  third. 

At  various  times  testing  was  car- 
ried on  with  other  amateurs  600  to 
900  miles  distant,  and  interesting  ob- 
servations were  made.  For  example, 
I was  able  to  transmit  880  miles  (9PI 
Indianapolis,  Ind.)  using  but  106 
watts  input,  or  roughly  speaking, 
1/10  kw.  power.  On  high  power  my 
input  was  445  watts  and  on  low  power 
(used  for  local  work)  the  transformer 
drew  106  watts.  I was  not  the  only 
one  who  could  pull  stunts  like  that,  as 
I could  hear  9ABD  (Jefferson  City, 
Mo.,  650  miles  distant)  on  his  low 
power.  I don’t  know  his  exact  power 
consumption.  Also  I could  hear  9PI 
when  on  his  lowest  power,  as  well  as 
9GY  of  Mattoon,  111. 

In  receiving  work,  various  appara- 
tus was  used  at  different  times,  but  a 


regenerative  hook-up,  using  a small 
sized  home-made  coupler  that  would 
tune  to  about  500  meters,  with  a vari- 
able condenser  in  series  with  the 
primary  circuit,  gave  the  best  results. 
All  connections  were  soldered,  even 
the  connections  to  the  telephones,  con- 
densers, etc.  This  alone  increased  the 
signals.  In  the  transmitting  set  all 
connections  were  soldered  wherever 
possible  and  all  conductors  were  of 
low  resistance  and  sufficiently  large  to 
insure  proper  conductivity.  The  trans- 
former used  for  this  work  was  oil 
immersed  and  home-made,  but  of  good 
construction  and  drawing  445  watts 
on  high  power. 

The  antenna  mast  was  76  feet  high 
and  constructed  of  4 x 4’s  and  2 x 4’s, 
and  well  guyed.  The  other  end  of 
the  antenna  was  supported  by  a tree 
about  60  feet  in  height.  The  antenna 
was  90  feet  long  and  consisted  of 
seven  Xo.  8 copper  wires,  with  lead- 
in  taken  at  the  high  end.  The  insula- 
tors used  were  16  inches  long  and  one 
inch  in  diameter,  of  hard  rubber. 


Queries  Answered 

Answers  will  be  given  in  this  department  to  questions  of  subscribers, 
covering  the  full  range  of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are  of  general  interest 
to  readers  will  be  published  here.  The  subscriber’s  name  and  address 
must  be  given  in  all  letters  and  only  one  side  of  the  paper  written 
on : where  diagrams  are  necessary  they  must  be  on  a separate  sheet 
and  drawn  with  India  ink.  Not  more  than  five  questions  of  one 
reader  can  be  answered  in  the  same  issue.  T9  receive  attention 
these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Ansxvered  by  Mail. 


R.  M.,  Findlay.  Ohio: 


and  a head  telephone  are  connected  ir 


About  one-half  ampere  of  antenna  series,  and  in  shunt  to  the  terminals  of 

current  is  all  you  may  expect  from  the  the  secondary  condenser.  In  this  case 

spark  transmitter  mentioned  in  your  first  the  stopping  condenser  is  in  reality  a 

query.  Keep  in  mind  that  during  the  telephone  condenser  being  placed  in 

period  of  the  war,  amateurs  cannot  con-  shunt,  in  order  to  obtain  an  accumula- 

struct  or  experiment  with  wireless  ap-  tive  effect  of  the  rectified  current, 

paratus.  On  the  other  hand,  in  the  old  car- 

Regarding  your  query  No.  2:  The  in-  borundum  hook-up,  as  shown  in  figure 
sulation  of  ordinary  wood  is  sufficient  1S3-A  of  “Practical  Wireless  Telegraphy.” 
for  receiving  aerials,  but  not  feasible  for  it  is  necessary  to  insert  a condenser  in 
transmitting  apparatus  on  account  of  the  series  with  the  crystal  detector  to  pre- 
high  voltages  involved.  vent  the  battery  being  short-circuited  by 

In  respect  to  the  purchase  of  dead-end  the  secondary  windings  of  the  receiving 
switches:  We  know  of  no  manufacturer  transformer.  This  condenser  is  of  fixed 

that  can  supply  you  with  these  switches  capacity.  On  the  other  hand,  the  dia- 

for  the  time  being,  but  they  can  be  quite  gram  in  figure  153-B  of  “Practical  Wire- 
readily  constructed.  less  Telegraphy,”  when  used  in  connec- 

* * * tion  with  the  crystaloi  detector,  gives 

A.  T.  H.,  Albert  Lea,  Minn.:  satisfactory  results  only  by  providing  a 

We  have  no  information  regarding  the  telephone  condenser  of  very  large  ca- 


readily  constructed.  less  Telegraphy,”  when  used  in  connec- 

* * * tion  with  the  crystaloi  detector,  gives 

A.  T.  H.,  Albert  Lea,  Minn.:  satisfactory  results  only  by  providing  a 

We  have  no  information  regarding  the  telephone  condenser  of  very  large  ca- 
possibility  of  the  reopening  of  amateur  pacity.  There  is  nothing  unusual  about 
wireless  stations  after  the  close  of  the  the  construction  of  this  condenser.  It 
present  war.  As  we  have  stated  time  and  may  either  be  adjustable  by  steps  or  con- 
time  again  in  these  columns,  amateurs  tinuously  variable.  It  can  be  made  of  a 


cannot  construct  or  experiment  with 
radio  apparatus  during  this  period. 

Regarding  your  third  and  fourth 
queries:  We  know  of  no  manufacturer 

that  will  supply  you  with  end  turn 
switches  for  receiving  tuners. 


number  of  interleaved  sheets  of  tin  foil 
separated  by  paraffine  paper.  By  the  use 
of  a multi-point  switch,  taps  can  be  taken 
so  as  to  vary  its  capacity. 

The  most  effective  results  are  obtained 
from  dry  batteries  for  the  operation  of 


In  reply  to  your  fifth  query:  It  makes  a spark  coil  when  a series  parallel  con 

. j:ct i . ir • • i .j « _ * z'  . 


no  difference  how  the  coupling  is  varied 
between  primary  and  secondary  circuits 


nection  is  employed.  Connect  up  enough 
series  cells  to  provide  the  requisite  volt- 


of  the  receiving  tuner.  Any  feasible  me-  age  for  operation  of  the  induction  coil, 
chanical  construction  can  be  employed.  Then  make  up  another  group  with  the 
* * * same  voltage  as  the  first  and  connect 

H.  H.,  Atlantic  City,  N.  J. : them  in  parallel  with  the  first  group. 

Any  of  the  text-books  on  radio  teleg-  This  connection  will  tend  to  prolong  the 
raphy  issued  by  the  Wireless  Press  will  life  of  the  batteries. 

show  you  how  to  connect  a stopping  con-  No  advantage  is  derived  in  the  use  of 
denser  in  a receiving  circuit.  In  the  a rotary  gap  in  connection  with  the  spark 

usual  receiving  circuit,  a crystal  detector  ' ' ' " " .... 
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coil,  for  the  note  of  the  spark  discharge 
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is  already  governed  by  the  frequency  of 
the  interrupter.  The  only  advantage  that 
could  possibly  be  derived  from  a rotary 
gap  would  be  to  mount  it  on  the  shaft 
of  a mechanical  interrupter  and  operate 
it  in  synchrony  therewith.  Such  a meth- 
od has  already  been  described  in  an  issue 
of  The  Wireless  Age. 

It  would  be  well  for  you  to  keep  in 
mind  that  amateurs  are  not  permitted  to 
experiment  with  or  construct  wireless 
apparatus  during  the  period  of  the  war. 
They  will  open  themselves  to  suspicion 
by  so  doing  and  are  subject  to  a penalty 
for  any  violation  of  the  President’s  exec- 
utive order. 

* * * 

G.  E.  W.,  San  Francisco,  Cal. : 

We  are  unable  to  give  you  a satisfac- 
tory explanation  to  account  for  the  burn- 
ing out  of  your  high  voltage  transformer. 
It  may  be  that  one  of  the  secondary  coils 
was  too  close  to  the  iron  case  and,  in 
consequence,  an  arc  was  set  up  on  ac- 
count of  the  difference  of  potential  be- 
tween the  frame  and  the  windings.  If 
we  were  on  the  ground  and  could  make 
an  examination  of  the  general  conditions 
surrounding  your  apparatus,  we  would  be 
able  to  give  a satisfactory  explanation. 
However,  the  inspector  in  your  home 
port  will  solve  your  problems  for  you. 

The  burning  of  the  collector  rings  on 
the  generator  probably  is  due  to  the  fact 
that  the  rings  are  bent  so  that  the 
brushes  arc  as  the  collector  rings  rotate. 


A.  B.  D.,  Boston,  Mass.: 

The  grid  and  plate  circuits  of  a cascade 
vacuum  tube  amplifying  system  can  be 
coupled  through  a resistance,  an  induc- 
tance or  condenser.  Satisfactory  circuits 
have  been  evolved  for  all  three  methods 
of  coupling.  The  plate  circuit  resistance 
for  coupling  is  usually  of  the  order  of 
20,000  ohms,  more  or  less,  depending 


upon  the  resistance  of  the  vacuum  tube. 
A.  F.  S.,  Radio  School,  Harvard  University: 

You  will  find  on  page  198  of  the  book, 
“Radio  Instruments  and  Measurements,” 
issued  by  the  Bureau  of  Standards,  a decre- 
ment scale  which  can  be  trimmed  off  and 
applied  to  any  variable  condenser  with 
semi-circular  plates,  which  is  an  element 
of  a wave  meter  circuit. 

In  contrast  to  the  simple  variable  con- 
denser whose  capacity  increases  linearly 
with  the  rotation  in  the  movable  plates, 
the  condenser  in  the  Roister  decremeter 
is  designed  so  that  the  per  cent,  change 
of  capacity  is  the  same  throughout  the 
entire  range  of  the  condenser  and  equal 
angular  rotations  on  any  part  of  the  scale 
correspond  to  the  same  decrement.  This 
is  obtained  from  special  design  of  the 
moving  plates. 

In  the  Roister  decremeter,  the  decre- 
ment scale  is  geared  to  the  movable  plates 
of  the  variable  condenser.  The  decrement 
is  measured  as  follows:  The  wave  meter 
is  first  tuned  to  resonance  by  observing 
the  maximum  reading  of  the  ammeter. 
Then  the  capacity  of  the  wave  meter  con- 
denser is  increased  to  some  value  above 
resonance  where  the  reading  of  the  hot- 
wire ammeter  is  one-half  of  that  ob- 
tained at  resonance.  A sliding  ring  en- 
circling the  decrement  scale  is  then 
turned  so  that  its  zero  point  coincides 
with  the  zero  point  on  the  decrement 
scale.  The  capacity  of  the  wave  meter 
condenser  is  then  decreased  to  some 
value  below  resonance  where  the  reading 
of  the  ammeter  is  again  one-half  of  that 
obtained  at  resonance.  The  notation,  on 
the  decrement  scale  underneath  the  point- 
er (which  has  now  turned  through  a cer- 
tain number  of  degrees)  gives  the  com- 
bined decrement  of  the  wave  meter  and 
that  of  the  circuit  under  measurement. 
The  decrement  of  the  decremeter  being 
known,  it  is  subtracted  from  the  reading 
obtained  as  just  described. 


Electrical  Digest 

The  Improvement  of  Power  Factor  by  Use  of 
Static  Condenser — A Novel  Method  for  Illustrat- 
ing Electric  Phenomena — Research  on  Searchlights 


The  Improvement  of'  Power  Factor  by  Use  of  the  Static  Condenser 

MEANS  for  improving  the  low  corrected  through  the  use  of  the  so- 
power  factor  encountered  in  called  synchronous  condenser  — a 
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alternating  current  power  circuits 
have  been  given  more  and  more  con- 
sideration as  the  use  of  alternating 
current  power  machinery  expands. 
The  wattless  current  resulting  there- 
from is  by  no  means  wattless  when 
figured  back  to  the  coal  pile,  for  in 
such  circuits  the  consumption  of 
coal  is  required  even  though  no 
power  is  derived  from  the  wattless 
component.  War-time  economy  de- 
mands the  adoption  of  devices  for 
improving  the  power-factor  to  as 
near  unity  as  possible. 

The  lagging  phase  in  alternating 
current  circuits  has  heretofore  been 


machine  admirably  adapted  to  this 
work  on  power  lines  in  which  the 
conditions  are  constantly  changing, 
but  in  many  small  installations  the 
first  cost  of  such  a machine  is  pro- 
hibitive. 

Extensive  use  has  been  made,  of 
late,  particularly  in  Europe,  of  the 
static  condenser,  which  has  proved 
a boon  to  small  power  installations 
where  the  character  of  the  load  is 
more  or  less  constant.  The  princi- 
pal disadvantage  of  the  static  con- 
denser compared"  with  the  synchron- 
ous condenser,  is  its  lack  of  flexibil- 
ity, but  it  possesses  several  real  ad- 
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vantages,  chief  among  these  being 
its  efficiency,  which  approximates  99 
per  cent.  Again,  its  first  cost  is  low ; 
it  occupies  less  space  than  the  syn- 
chronous condenser ; there  is  a com- 
plete absence  of  vibrating  and  ro- 
tating parts,  and  when  once  installed 
it  requires  little  or  no  attention.  The 
reduction  of  the  output  of  genera- 
tors, transformer  and  distributing 
feeders,  as  well  as  the  increase  in 
heating  losses  and  bad  voltage  regu- 
lation resulting  from  low  power  fac- 
tor loads,  have  been  experienced  by 
all  central  alternating  current  power 
stations. 

The  static  condenser  manufactur- 
ed by  the  General  Electric  Company 
in  the  United  States  consists  of  a 


Trip  Coil6, 
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lustrated  by  the  following  example: 
A 100-kva.  transformer  will  de- 
liver 100  kw.  at  unity  power  factor. 
Assuming,  however,  that  the  power 
factor  should  lag  .60,  then  the  rated 
energy  output  of  the  transformer 
would  be  but  60  kw.  and  yet  the  cur- 
rent and  consequently  the  heating 
would  be  approximately  the  same  as 
when  delivering  100  kw.  at  unity 
power  factor. 

The  ill  effects  of  low  power  factor 
loads  on  alternating  current  genera- 
tors are  more  striking  than  on  trans- 
formers, for  they  have  decreased  kil- 
owatt capacity,  decreased  efficiency, 
impaired  voltage  regulation  and.  in 
addition,  call  for  increased  exciter 
capacity.  In  the  case  of  a 200-kva. 

-LCondenssri 
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Oil  Switch 


Figure  1 — Schematic  die  gram  of  rtetic  condenser,  ahowing  control, 
discharge  rods,  reactance,  fuse  and  condensers 


number  of  condensers  mounted 
closely  together  to  form  a compact 
unit.  Each  condenser  is  composed 
of  paper  and  metal  foil  submerged 
in  oil  and  assembled  in  metal  con- 
tainers. 

We  are  indebted  to  a recent  issue 
of  the  Electrical  Review  for  a wiring 
diagram  and  data  on  the  static  con- 
denser as  used  in  typical  installa- 
tions. The  accompanying  diagram 
shows  the  three-phase  installation 
designed  by  the  General  Electric 
Company. 

It  is  pointed  out  that  if  a static 
condenser  be  connected  directly 
across  the  power  line,  it  will  gener- 
ally be  found  that  instead  of  raising 
the  power  factor,  it  lowers  it.  This 
is  due  to  the  fact  that  a condenser 
tends  to  amplify  the  harmonics  in 
the  voltage  wave  so  as  to  interfere 
with  the  expected  increase  in  power 
factor.  To  overcome  this  and  to 
damp  out  objectionable  harmonics, 
the  reactance  coils  shown  in  the  dia- 
gram are  connected  in  each  phase. 

The  resistance  or  discharge  rods 
shown  in  the  diagram  serve  to  dis- 
charge the  condensers  immediately 
they  are  disconnected  from  the  line. 
As  a prevention  against  short  cir- 
cuits, fuses  are  connected  in  the  cir- 
cuit. The  trip  coils  controlling  the 
circuit  breaker  are  installed  to  per- 
mit disconnection  of  the  condenser 
should  anything  occur  to  make  it  ad- 
visable for  the  units  to  clear  them- 
selves from  the  line. 

The  effect  of  low  lagging  power 
factors  on  power  lines  are  aptly  il- 


dynamo designed  for  .08  power  fac- 
tor (160  kw.  output),  if  the  power 
factor  in  the  circuit  is  but  .60  it  is 
probable  that  the  normal  voltage 
could  be  obtained  only  with  diffi- 
culty even  though  at  this  power 
factor  the  generator  would  deliver 
but  120  kw.,  and  beyond  this  the 
lagging  or  current  in  the  armature 
sets  up  a flux  which  opposes  the 
flux  set  up  by  the  fields  tending  to 
demagnetize  them  and  thereby  de- 
creasing the  armature  voltage.  In 
such  circuits  it  is  often  necessary  to 
install  new  exciters  to  supply  an  in- 
creased exciting  voltage  to  the  field 
coils.  The  field  losses  and  therefore 
the  field  heating  are  greater  at  lag- 
ging power  factor  than  at  unity. 

The  Electrical  Review  offers  a 
concrete  example  of  the  effects  of 
low  power  factor  in  a circuit.  As- 
sume that  a two-mile  power  line  is 
to  carry  a 3-phase  60-cycle  load  of 
160  kw.  at  2.300  volts ; sections  of 
25,000  circular  mils  at  100  per  cent, 
power  factor,  30,820  circular  mils  at 
90  per  cent,  power  factor  and  69,500 
circular  mils  at  60  per  cent,  power 
factor.  It  is,  therefore,  evident  that 
the  investment  in  copper  must  nec- 
essarily be  2.8  times  as  great  for  a 
power  factor  of  60  per  cent,  as  for  a 
100  per  cent,  power  factor.  Also 
the  energy  losses  will  be  2.8  times 
greater,  being  actually  28  per  cent, 
instead  of  10  per  cent,  at  unity 
power  factor.  This  simple  problem 
emphasizes  the  necessity  for  a high 
power  factor  in  order  to  attain  an 
economical  investment  in  materials. 
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Before  undertaking  the  installa- 
tion of  a static  condenser  for  in- 
creasing the  power  factor  a com- 
plete survey  of  conditions  should  be 
made  to  determine  to  what  extent  the 
problem  of  lagging  current  could  be 
remedied  by  it.  It  is  desirable,  for 
example,  to  locate  the  static  con- 
denser as  near  the  source  of  the  in- 
ductive load  as  possible  in  order  to 
avoid  the  transmission  of  wattless 


r 

<0 


to  the  point  where  it  crosses  the  0.60 
power-factor  line.  The  apparent 
load  may  be  read  as  415  kva.  ap- 
proximately. Reading  from  this 
point  to  the  left  margin  the  wattless 
component  will  be  found  to  be  330 
kva.  Then  in  the  same  manner  the 
apparent  load  at  0.90  power-fictor 
will  be  found  to  be  280  kva.  and  the 
wattless  component  read  at  125  kva. 
The  difference  or  330  — 125  ==  205 


50  55  60  65  70 


m 

■ 

■ 

■ 

■ 

g? 

ft 

ft 

m 

74 

B 

fA 

ft 

r 

ft 

m 

■ 

■ 

■ 

JA 

V 

a 

r 

m 

ft 

IS 

ft 

ft 

ft 

m 

■ 

■ 

■ 

■ 

'M 

fA 

9 

K 

ft 

0 

A 

b 

f!5 

m 

■ 

■ 

IP 

JA 

ft 

a 

a 

to 

0 

m 

ft 

0 

£ 

ft 

■ 

■ 

■ 

U 

to 

ft 

f4 

0 

a 

to 

u 

m 

ft! 

ft 

H 

m 

TA 

ft 

m 

a 

K 

ft 

B 

K 

ft 

P 

Id 

■ 

■ 

■ 

ft 

9 

m 

fA 

9 

a 

K 

a 

Bl 

» 

a 

ft 

■ 

■ 

R S 

rs 

m 

K 

Fa 

0 

m 

a 

B 

2 

ft 

ft 

E 

■ 

■ 

Qf 

yA 

fA 

a 

ft 

m 

14 

ft 

m 

9 

SI 

ft 

P 

Si 

ft 

■ 

K 

Ey 

s 

ft 

ft 

9 

a 

ft 

a 

r 

Ski 

K 

£ 

ft 

ft 

ft 

■ 

1 

P 

ri 

V 

a 

ft 

a 

*5 

ft 

K 

9 

ft 

Z4 

m 

u 

P 

3’ 

■ 

m 

V 

w 

K 

9 

T4 

B 

2 

m 

K 

p 

3 

ft 

ft 

■ 

r 

K 

Ja 

* 

Zi 

* 

ft 

E 

ft 

SR 

ft 

5 

ft 

ft 

ft 

ft 

■ 

hi 

Z 

* 

u 

* 

K 

# 

2 

m 

P 

S 

ii 

M 

V 

■ 

ft 

ft 

■ 

7/ 

Ya 

V 

ft 

a 

P 

s 

A 

■ 

m 

ft 

3 

a 

p 

fA 

% 

0 

1A 

& 

K 

m 

m 

m 

s 

a 

■ 

ft 

■ 

w. 

% 

2 

ft 

<4 

19 

5 

a 

m 

■ 

■ 

ft 

■ 

r 

% 

2 

S 

» 

ft 

e 

SJ 

a 

■ 

■ 

■ 

■ 

■ 

■ 

ft 

■ 

ft 

■ 

■ 

■ 

■ 

■ 

m 

■ 

■ 

ft 

■ 

ft 

VA 

!SiH 

■ 

■ 

■ 

■ 

m 

■ 

ft 

I 


KW  Energy 

Figure  2 — Curve  showing  relation  of  energy  load  to  apparent  load  and 
wattless  components  at  different  power-factors 


current.  It  is  more  economical  to 
install  a number  of  relatively  small 
condensers  rather  than  a single  large 
one.  It  is  for  this  class  of  service 
that  the  static  condenser  is  especial- 
ly suited.  Just  how  the  size  of  the 
condenser  may  be  determined  on  a 
given  line  to  raise  the  power  factor 
to  a given  value  is  illustrated  by 
the  following  example  given  in  the 
Electrical  Review.  Reference  is 
made  to  the  curve  in  figure  2. 

Assume  a 250-kw.  load  at  0.60 
power-factor,  and  that  it  is  desired 
to  raise  to  0.90  power-factor. 

A 250-kw.  load  at  0.6  is  250  -4-  0.60 
or  416  kva.  apparent  load  which  has 
a wattless  component  lagging  of 
\/416*  — 250*  = 332  kva.  A 250- 
kw.  load  at  0.90  = 250  -4-  0.9  or  279 
kva.  apparent  load  that  may  be  ex- 
pected when  the  condition  of  0.90 
power-factor  is  realized.  This  has 
a wattless  component  lagging  of 
V279*  — 250*  = 123  kva.  The  dif- 
ference 332  — 123  = 209  is  the  lead- 
ing kva.  that  will  be  necessary  to 
raise  to  0.90  power-factor. 

This  may  be  read  directly  from 
the  accompanying  curve.  Read  up 
the  vertical  line  at  250  kw.  energy 


kva.  which  is  close  enough  for  all 
practical  purposes  to  a 200-kva.  con- 
denser, the  nearest  standard  size. 

It  will  also  be  found  in  this  case 
that  using  a 200-kva.  static  con- 
denser will  make  it  possible  to  take 
on  an  additional  load  at  87  kw.  at  60 
per  cent,  power-factor  and  still  have 
the  same  total  apparent  load  while 
the  resulting  power-factor  would  be 
81  per  cent.  In  other  words,  the 
possible  income  from  the  particular 
feeder  in  question  may  be  increased 
87  -4-  250  or  approximately  35  per 
cent. 

The  success  with  which  the  static 
condenser  can  be  used  to  correct  low 
power-factor  conditions,  on  even 
most  extensive  distribution  systems, 
or  on  shorter  lines  and  isolated 
plants  should  appeal  strongly  to 
every  central-station  manager,  and 
to  those  in  charge  of  isolated  plants 
having  inductive  loads.  Their  use 
may  in  many  cases  obviate  the  ne- 
cessity for  additional  generator, 
transformer,  and  line  capacity  and 
will  always  conduce  to  maintenance 
at  the  highest  possible  efficiency  the 
generating  plant  and  distribution 
system. 
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' A Novel  Method  for  Illustrating  Electric  Phenomena 


p H.  BISHOP,  of  Rochester,  N. 

Y„  is  the  originator  of  several 
novel  ideas  for  demonstrating  the 
general  phenomena  of  the  electrical 
circuit.  For  example,  he  pictures  a 
flow  of  current  in  parallel  conduc- 


figure  3,  the  intake  valve  and  ex- 
haust valve  of  the  engine  are  closed 
and  the  charge  taken  in  on  the  in- 
take stroke  is  now  being  com- 
pressed. It  is  to  be  noticed  that  the 
primary  circuit  of  the  induction  coil 


Figure  1 — Ignition  circuit  of  internal  combustion 
engine 

tors  by  partly  filling  in  the  space  be- 
tween the  wires.  Different  degrees 
of  magnetization,  for  example,  are 
indicated  by  parallel  lines  of  varying 
density. 

An  example  of  his  work  is  shown 
in  the  accompanying  diagrams, 
which  indicate  the  ignition  circuit 
of  a gas  engine  and  the  functions 
performed  during  a complete  cycle. 


Figure  3 — Battery  circuit  domed 

is  closed  as  indicated  by  the  dark- 
ened line. 

In  figure  4,  the  piston  is  nearing 
the  dead  center,  the  circuit  breaker 
on  the  primary  of  the  induction  coil 
is  open,  the  magnetic  lines  of  force 
in  the  core  of  the  coil  are  collapsing 
and  the  high  voltage  current  flows 
through  the  secondary  coil  as 
shown  by  the  darkened  line.  A 
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Figure  2 — Circuit  during  intake  of  engine 

Thus  in  figure  1,  the  engine  is  ex- 
hausting, the  intake  valve  being 
closed.  The  circuit  breaker  of  the 
primary  of  the  induction  coil  is 
open.  In  figure  2,  the  engine  is  on 
the  intake  stroke,  the  exhaust  valve 
being  closed,  and  the  circuit  breaker 
of  the  induction  coil  is  still  open.  In 


Figure  A — Secondary  circuit  dischawed  through 
■park  plug 

spark  is  now  discharging  across  the 
spark' plug  and  a moment  later  com- 
plete combustion  will  take  place  in 
the  cylinder.  Afterward  the  cycle 
of  operation  will  be  repeated. 

The  diagrams  should  be  of  partic- 
ular interest  to  aviation  students. 


Research  on  Searchlights 


T ABORATORIES  having  proper 
facilities  to  carry  on  extensive 
research  with  arc  searchlights  are 
urged  by  the  Corps  of  Engineers, 
United  States  Army,  to  make  inves- 
tigation of  the  following  problems 
and  present  solutions.  The  results 
of  such  investigations  should  be  sent 
to  the  Officer  in  Charge,  Searchlight 
Investigation,  General  Engineer  De- 
pot, Corps  of  Engineers,  United 
States  Army,  Washington,  D.  C. 

Data  is  desired  on  the  following: 

(a)  Means  for  determining  the 
finding  power  of  a searchlight  which 
will  take  into  account  the  color  of 
the  light,  the  nature  and  color  of  the 
target,  the  condition  of  the  atmos- 
phere, and  the  distance  between  the 
searchlight,  the  target,  and  the  ob- 
server. 

(b)  Means  for  rapidly  determin- 


ing the  intrinsic  brilliancy  of  a 
searchlight  light  source. 

(c)  A simple  system  of  remotely 
controlling  the  operation  of  a search- 
light in  azimuth  and  elevation.  The 
present  or  proposed  systems  require 
from  five  to  fifteen  or  more  wires, 
and  are  too  complicated. 

(d)  A mirror  design  which  shall 
be  more  efficient  for  anti-aircraft 
service  than  the  standard  parabolic 
mirror. 

(e)  A light  source  which  shall  be 
more  efficient  than  a high-intensity 
carbon  arc.  A thallium  arc  has  been 
suggested  because  it  has  only  one 
line  (green)  in  the  spectrum. 

(f)  A mirror  material  which  shall 
have  the  reflecting  and  longevity 
properties  of  silver-backed  glass, 
without  the  fragility  of  glass  mir- 
rors. 
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Progress  in  Radio  Science 

( Continued  from  page  14) 


separate  lead  5'  sealed  into  the  stem 
6 of  the  device.  By  this  construc- 
tion the  starting  filament  is  located 
a greater  distance  from  the  anode  9 
than  the  arcing  tip  of  the  cathode,  in. 
order  to  guard  against  the  arc  de- 
serting the  tip  3 and  running  to  the 
starting  filament  either  entirely  or  in 
part. 

The  anode  9 may  have  any  con- 
venient shape  and  may  consist  of  re- 
fractory material  such  as  tungsten 
or  carbon,  or  volatilizable  material 
such  as  mercury,  as  shown  at  10  in 
figure  3.  In  a rectifier  the  anode 
should  have  a materially  greater 


Figure  2 — Modification  of  figure  1,  with  standing 
filament  omitted  and  arc  started  by  high-voltage 
discharge  from  a pointed  cathode 

heat  dissipating  capacity  than  the 
cathode,  to  enable  it  to  remain  below 
a temperature  of  about  700°  C.  at 
the  normal  operating  current  of  the 
device. 

In  the  preparation  of  the  rectify- 
ing tube,  the  space  within  the  en- 
velop should  be  carefully  exhausted 
of  all  gases  and  vapors,  care  being 
taken  to  remove  electro-negative 
gases,  such  as  oxygen  or  chlorin,  or 
substances  yielding  electronegative 
gases,  such  as  water  vapor.  A trace 
of  oxygen  does  little  harm  when  the 
electrodes  consist  of  oxidizable 
metal,  such  as  tungsten  or  molybde- 
num, as  the  oxygen  combines  chem- 
ically with  the  heated  electrodes  to 
form  non-volatile  oxids.  The  en- 
velop is  filled  with  a gas  inert  to  the 
electrodes,  as,  for  example,  argon, 
nitrogen  cryptom,  neon,  hydrogen, 
at  a pressure  which  may  be  between 
several  millimeters  and  atmospheric 
pressure,  or  more.  These  gases 
should  be  substantially  free  from 
electro-negative  gaseous  impurities. 
For  low  voltage  rectifiers  a gaseous 
pressure  of  5 to  12  millimeters  of 


mercury  is  desirable,  but  no  definite 
limit  of  gas  pressure  can  be  given,  as 
it  will  in  general  vary  with  the  volt- 
age upon  which  the  device  is  oper- 
ated and  the  character  of  the  service 
required  of  the  device.  In  some  cases 
the  gaseous  filling  may  be  consti- 
tuted by  the  vapor  of  a material  or- 
dinarily a liquid ; mercury  for  ex- 
ample. The  envelop  should  be  prop- 
erly proportioned  with  respect  to  the 
energy  consumed  during  the  opera- 
tion of  the  device  to  dissipate  heat 
at  a rate  which  will  result  in  an 
operating  temperature  at  which  the 
vaporizable  material  has  the  desired 
vapor  pressure. 

The  arc  is  started  by  heating  the 
filament  8 to  incandescence  by  suit- 
able current  introduced  through  the 
leads  5,  5'  by  the  conductors  11,  12, 
from  a convenient  source,  such,  for 
example,  as  the  secondary  13  of  a 
transformer  14.  When  the  filament 
has  been  heated  to  incandescence,  a 
current  of  suitable  voltage  is  im- 
pressed between  cathode  and  anode. 
As  shown  in  the  drawing,  the  device 
may  be  used  to  rectify  alternating 
current  supplied  from  the  trans- 
former secondary  winding  15 
through  conductors  16,  17.  The  arc 
initially  runs  from  the  incandescent 
filament  8 to  the  anode  and  serves 
to  heat  the  starting  tip  3 to  incan- 
descence, both  by  heat  conduction 


Figure  3 — Tube  hiving  ■ mercury  inode 

from  the  filament  which  is  connect- 
ed to  the  tip,  and  by  reason  of  the 
proximity  of  the  tip  of  the  arc  as 
well  as  the  heated  filament.  The 
circuit  of  the  starting  filament  may 
then  be  opened  by  a switch  18.  The 
arc  will  continue  to  operate  from  the 
incandescent  tip  3 to  the  anode,  only 
half  waves  of  current  being  con- 
ducted by  the  device  illustrated.  The 
rectified  current  may  be  used  for 
any  desired  purpose ; for  instance,  to 
charge  the  storage  battery  19. 
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As  the  arcing  tip  3 has  a relatively 
greater  mass  than  the  filament,  elec- 
trical erosion  or  disintegration  will 
have  but  very  little  deleterious  ef- 
fect. The  filament  8 is  used  only  for 
a very  short  time  when  the  device  is 
started,  hence  the  electrical  disinte- 
gration of  the  filament  is  negligible. 
For  these  reasons  the  device  will 
have  a commercially  long  life. 

In  some  cases,  as  shown  in  figure 
2,  the  starting  filament  may  be  en- 
tirely dispensed  with  when  the  de- 
vice is  to  be  used  only  for  relatively 
high  voltages.  In  that  case  the  arc- 
ing tip  3 is  made  sharp  or  pointed  to 
such  an  extent  that  the  arc  will  be 
certain  to  start  from  the  point  of  the 


A Ventilated  Spark  Discharge  Gap 


TlfHEN  high  frequency  apparatus 
” is  employed  in  medical  treat- 
ment, it  is  essential  that  spark  dis- 
charge gaps  be  muffled  for  the  pa- 
tient’s ease. 

Former  types  of  muffling  proved 
unsatisfactory  because  of  lack  of 


Figure  1 — Showing  tide  elevation  of  the  Pitcher  apark  gap  with  internal 
construction  disclosed 

Figure  2 — End  view.  Figure  3 — A transverse  section 


electrode  as  cathode  when  a rela- 
tively high  voltage  is  applied  to  the 
terminals  of  the  device;  for  exam- 
ple, by  means  of  an  auxiliary  trans- 
former winding  20.  After  the  main 
cathode  has  been  heated  to  incan- 
descence, the  switch  21  may  be  again 
opened  and  the  switch  22  closed. 
Mr.  Ferguson  has  found  that  by 
thus  using  a pointed  electrode  an 
arc  may  be  started  at  a potential  of 
about  60%,  as  great  as  the  voltage 
required  to  start  with  a large  sur- 
face as  cathode.  In  other  respects 
the  device  shown  in  figure  2 is  the 
same  as  that  already  described  in 
connection  with  figure  1. 


ones  being  connected  by  screws  10 
with  transverse  plates  11  of  current 
conducting  material.  A similar  plate 
12  is  located  upon  each  screw9  which 
connects  the  adjacent  gap  elements 
8 of  adjacent  spark  gaps.  Each  gap 
7 is  inclosed  in  a two-part  housing 
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ventilation,  resulting  in  an  irregular 
spark  discharge  and  an  output  of 
gradually  decreasing  intensity.  A 
discharge  gap  has  been  designed  by 
H.  G.  Fischer  which  is  substantially 
silent  in  operation  and  can  be  relied 
upon  to  maintain  a predetermined 
operating  characteristic. 

Figure  1 is  a side  elevation  of  the 
Fischer  spark  gap,  parts  being 
broken  away  to  disclose  the  internal 
construction.  Figure  2 is  an  end 
view  of  the  same;  and  figure  3 is  a 
section  taken  transversely. 

In  figures  1,  2 and  3,  reference 
characters  4 represent  what  may  be 
termed  end  holding  plates  which 
carry  three  side  bars  5,  preferably  of 
glass,  fitting  in  sockets  6 appropri- 
ately arranged  in  the  end  plates  4. 
The  spark  gaps  indicated  at  7 occur 
between  units  8.  These  units  are  ar- 
ranged in  alignment  and  the  adjacent 
ones  of  two  adjacent  gaps  are  con- 
nected together  by  screws  9,  the  end 


13,  13,  each  part  13  being  fastened 
by  screw  9 between  the  element  and 
the  adjacent  plate  11  or  12.  These 
housing  parts  13  may  also  be  of  cur- 
rent conducting  material.  They  are 
insulated  from  each  other  by  a mica 
plate  14  forming  a partition  in  the 
housing.  Each  plate  14  is  provided 
with  a restricted  opening  15  about 
the  spark  gap  proper.  The  plates  11 
and  12  are  recessed  at  two  points  at 
16  to  be  engaged  by  appropriate 
glass  connectors  5,  and  are  of  dimen- 
sions causing  them  to  engage  the 
other  glass  connector  5 at  17  so  that 
the  glass  connectors  hold  them  in 
place. 

An  end  clamp  18  presses  against 
each  end  plate  11,  holding  the  parts 
tightly  together  through  a screw 
post  19  in  threaded  engagement 
with  an  end  plate  or  member  4.  All 
of  the  plates  11  and  12  are  perfo- 
rated at  21  for  engagement  by  a 
connecting  rod  22  having  an  insu- 
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lated  handle  23,  this  handle  permit- 
ting the  rod  to  be  pulled  in  and  out 
to  govern  the  number  of  spark  gaps 
actually  in  operation,  it  being  shown 
in  figure  1 as  having  them  all  in- 
operative by  reason  of  the  passage 
of  current  through  the  rod  22  in- 
stead of  across  the  gaps.  So  much 
of  the  multiple  spark  gap  described 
has  been  tested  and  employed  prior 
to  this  design,  and  it  has  been  air 
confined  in  the  housings  formed  by 
the  housing  parts  13,  13  that  has  in 
the  past  interfered  with  the  pro- 
longed efficient  operation  of  the  de- 
vice. In  accordance  with  Fischer’s 
design,  apertures  or  openings  24  are 
provided  between  succeeding  hous- 
ings and  stagger  these  successive 
apertures  with  respect  to  each  other. 
There  is  provided  an  opening  25 


through  the  screw  posts  19,  which, 
in  the  present  instance,  constitute 
the  binding  posts  to  which  connec- 
tion can  be  made  to  the  rest  of  the 
circuit.  Air  is  admitted  from  the 
right,  viewing  figure  1,  and  passes 
along  the  path  defined  by  the  arrows 
and  out  at  the  left.  In  order  that 
this  action  may  be  positive  in  opera- 
tion, a tube  26  is  provided  for  the 
introduction  of  compressed  air  con- 
tinuously through  the  tubes.  In  the 
devices  formerly  in  use  the  current 
has  dropped  within  a period  of,  say, 
an  hour  and  a half,  from  700  milli- 
amperes  to  approximately  200. 
When  air  has  been  forced  through 
in  the  manner  described,  the  effi- 
ciency has  been  unimpaired  over  a 
run  of  several  hours,  no  variation  in 
the  current  being  shown. 


SERVICE 


Former  Assistant  Editor  Wounded 


A N the  eve  of  the  cessation  of  hos- 
tilities,  word  reached  The  Wire- 
less Age  that  Captain  Richard  Doug- 
las, formerly  an  editorial  assistant, 
had  been  wounded  in  action.  The  in- 
jury is  in  his  left  foot,  the  heel  being 
torn  away  and  some  doubt  existing  as 
to  whether  the  foot  can  be  saved. 

Captain  Douglas,  28  years  old,  se- 
cured leave  of  absence  from  editorial 


Captain  Richard  Douglas,  a former  Wireless  Age 
assistant  editor,  wounded  in  action 

dhties  to  attend  the  Massachusetts 
militia  maneuvers,  later  entering 
Plattsburg  with  the  outbreak  of  the 
war  and  receiving  a commission  as 
lieutenant.  He  was  then  sent  to 
Camp  Gordon  and,  in  August,  1917, 
was  promoted  to  captaincy  and  almost 
immediately  embarked  for  overseas. 
Word  has  been  received  that  he  took 
part  in  the  major  engagements  at 
Chateau-Thierry  and  St.  Mihiel  and 
was  wounded  during  the  week  of  Oc- 
tober 21.  As  we  go  to  press  it  is 
learned  that  he  is  in  a base  hospital  at 
Baunedor. 

Conditions  on  the  firing  line  were 


word-painted  in  characteristically 
broad  strokes  by  the  captain.  In  a re- 
cent letter  he  notes:  “I  haven’t  had 
my  clothes  off  in  ten  days.  I’m  cov- 
ered with  fleas  as  big  as  grasshoppers ; 
in  more  than  a week  the  only  sleep 
I’ve  had  has  been  in  a sitting  position 
in  trenches  filled  with  mud..  It  rains 
constantly.  We’ve  lived  on  bully 
beef,  bread  and  coffee — and  glad  to 
get  that — but  we  are  going  forward  t” 

A letter  written  a week  before  he 
was  wounded  depicts  the  bloody  hor- 
rors of  the  war  for  democracy;  how 
men  were  blown  to  pieces  at  his  side, 
heads  being  severed  from  their  trunks, 
and  a battle  fought  in  streams  of 
blood.  The  war  work  auxiliaries 
come  in  for  generous  praise  in  this  let- 
ter. Conditions  which  provided  but 
two  day  nurses  and  one  night  nurse 
for  some  hundred-odd  patients  are 
spoken  of,  with  the  observation  that 
these  women  and  the  head  nurse  “are 
splendid  beyond  praise,  indefatigable, 
kind,  gentle  and  cheery  Ours  just 
about  fills  my  ideal  of  the  holy  woman 
of  the  Red  Cross.”  This  tribute  to  the 
Salvation  Army  is  paid:  ‘Tve  seen 
the  Salvation  Army  girls  serving  ra- 
tions and  tending  store  with  their 
masks  on  during  a gas  alarm.  Com- 
ing out  of  the  trenches,  we  often  find 
them  at  hand  with  piping  hot  coffee 
and  crullers.” 

Throughout,  his  letters  have  re- 
flected that  noble  spirit  of  generosity 
which  has  made  the  American  soldier 
so  welcome  and  efficient  abroad.  As 
in  his  editorial  work,  Captain  Doug- 
las has  recorded  in  military  life  the  ef- 
fectiveness of  sincerity  and  earnest, 
upright  effort,  and  The  Wireless 
Age  is  proud  to  number  him  among 
those  stalwart  civilians  who  made 
material  personal  sacrifices  to  lead 
our  troops  to  victory. 
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A Big  $1.50  Wireless  Book 
for  50  Cents 
SPECIAL 

Eight  hundred  paqes  of  interesting  and  use- 
ful wireless  information.  Fully  illustrated  with 
charts,  diagrams,  illustrations.  The  chapters  on 
Useful  Formulae  and  Equations,  Glossary  of 
Terms,  Dictionary  of  Technical  Terms,  Useful 
Data  and  Tables,  and  Code  Signals  are  valuable 
for  reference  purposes.  The  large  wireless 
map  that  is  bound  into  this  book  is  excellent  for 
student  and  operator. 

We  have  a limited  number  of  copies  of  The 
Year  Book  of  Wireless  Telegraphy  and  Tele- 
phony 1915  or  1916,  originally  published  to 
sell  for  SI. 50  a volume  that  we  will  mail  post- 
pail  as  long  as  they  last  for  50  cents  a copy. 

Bound  in  cloth,  stamped  in  gold.  Every  wire- 
less man  has  good  use  for  one  of  these  books. 
Orders  filled  at  this  special  price  as  long  as  our 
present  limited  stock  remains. 
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A new  wireless  magazine  that 
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Published  by  The  Wireless 
Press,  Sydney,  N,  S.  W. 

Controlled  by  Amalgamated 
Wireless  (Australasia)  Ltd. 

Here  you  have  a new 
monthly  journal,  pub- 
lished in  Australia  for  radio 
men  everywhere. 

Its  72  pages  of  interesting 
text,  illustrations  and  dia- 
grams present  the  very 
latest  developmentsinwire- 
less  work. 

All  Australasian  matters 
relating  to  Radio  Tele- 
phony, Radio  Telegraphy, 
Mercantile  Marine,  Navy 
and  Aviation  are  described 
and  illustrated  fully — right 
up  to  the  minute. 

Technical  subjects  are  de- 
scribed in  simplest  terms. 

Subscription  price,  $2.64 
per  year. 
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MATHEMATICS 

For  The  Practical  Man 


GEORGE  ROWE,  M.  E. 

A Common  Sens*  Treatment  Explaining: 
quickly  and  simply  all  the  elements  of  Alge- 
bra, Geometry,  Trigonometry,  Coordinate 
Geometry  and  Calculus. 

Cloth.  5x7%  Inches.  42  Diagrams. 

Price  $1.25.  Postage  7c. 

This  book  assumes  no  mathematical  knowl- 
edge beyond  arithmetic  on  your  part.  With 
this  knowledge  of  plain  arithmetic  as  a basis, 
the  author  “begins  at  the  beginning,*’  and 
takes  you,  step  by  step,  in  a simple  and  easily 
understood  way,  to  a full  knowledge  of  the 
principles  and  operations  of  higher  mathe- 
matics. There  are  206  problems  for  you  to 
experiment  with  and  then  you  can  verify  your 
results  with  the  answers  printed  in  the  back 
of  the  book.  The  book  is  worth  more  than 
$1.26,  If  It  shows  you  how  to  solve  your  prob- 
lems accurately. 
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Practical  Aviation  for  Military  Airmen. 

By  Major  J.  Andrew  White.  Cloth 

binding.  6%x9 inches;  208  pages. 

Wireless  Press.  Price  $1.75. 

Although  the  literature  on  aviation  is 
extensive  it  is  not  exhaustive.  A par- 
ticular place  therefore  awaits  Major 
White’s  textbook,  for  in  its  pages  is  found 
the  first  complete  presentation  of  the 
varied  knowledge  required  by  the  mili- 
tary aviator. 

In  fifteen  chapters  he  has  covered  the 
subject  in  its  entirety.  The  reader  is  first 
made  acquainted  with  the  theory  and 
principles  of  flight  and  types  of  airplanes; 
this  knowledge  is  then  applied  to  consid- 
eration of  the  elements  of  airplane  de- 
sign, followed  by  a chapter  which  dis- 
cusses how  stability  in  flight  is  gained 
and  how  the  machine  is  controlled.  The 
necessary  knowledge  of  materials, 
stresses  and  strains  is  then  given,  so  the 
aviator  may  realize  the  importance  of 
thoroughly  assimilating  the  succeeding 
chapter  which  explains  in  detail  how  air- 
planes are  erected  and  assembled,  how 
controls  are  rigged  and  wires  tensioned, 
and  stabilizers  and  wing  surfaces  aligned. 

Unlike  most  aviation  books,  this  vol- 
ume does  not  ignore  the  important  sub- 
ject of  engines  or  refer  the  reader  else- 
where for  enlightenment;  four  chapters 
are  given  to  aeronautical  motors,  begin-, 
ning  with  fundamentals  of  motive  power 
and  continuing  through  study  of  pistons, 
valves  and  carburetors,  ignition,  cooling 
and  lubrication,  to  types  of  motors,  and 
the  operation  and  care  of  engines.  The 
subject  is  so  clearly  presented  that  an 
absolute  novice  may  acquire  within  a few 
hours  a fair  knowledge  of  the  function- 
ing of  each  part  of  a high-powered  aero 
engine. 

Instruments  and  equipment  for  flight 
is  the  next  chapter’s  subject,  profusely 
illustrated  with  the  various  devices  and 
descriptions  of  their  use  and  operation. 
Then  the  practical,  aspects  of  flight  are 
discussed,  beginning  with  the  exact 
manipulation  of  controls  for  simple  take- 
offs and  landings,  straightaway  flights 
and  turns.  Cross-country  flight  and  air 
navigation  by  instruments  is  then  ex- 
plained in  detail  and  the  problems  of 
night  flying  carefully  reviewed.  Air  acro- 
bacy,  upon  which  all  fighting  depends,  is 
made  clear  by  diagrams  of  the  evolutions 
and  full  explanation  of  how  the  controls 
are  manipulated  to  produce  these  amaz- 
ing dips  and  dives,  loops  and  turns. 
Meteorology  has  a separate  chapter,  this 
vital  subject  being  considered  in  the  prac- 
tical applications  of  the  science  to  flight 
conditions.  Treacherous  wind  eddies  and 
currents  and  the  unfavorable  conditions 
which  are  revealed  by  cloud  formations 
are  made  known  to  prospective  aviators 
and  the  effect  of  obstructions  on  air  cur- 
rents graphically  described. 

The  two  final  chapters  have  no  parallel 
in  the  literature  on  aviation.  One  dis- 
cusses aerial  gunnery  and  combat,  bombs 
and  bombing;  the  other  deals  with  recon- 
naissance and  fire  spotting  for  artillery. 
Not  only  has  the  author  in  both  cases 
pictured  and  described  the  armament  and 
devices,  but  he  has  exhaustively  gone  into 
aerial  tactics,  anti-aircraft  fire,  bombing 
air  raids,  estimating  enemy  strength,  code 
telegraphing,  airplane  radio  apparatus  and 
reconnaissance  photography.  The  high- 
est commendation  is  due  for  this  portion 
of  the  volume,  for  the  material  here  has 
evidently  been  laboriously  compiled  by 
searching  investigation  into  actual  war- 


fare occurrences,  analysis  of  principles 
and  conditions  affecting  success  in  mili- 
tary airmanship  being  thereafter  defined 
for  the  first  time. 

The  volume  concludes  with  an  appendix 
containing  conversion  tables  and  men- 
suration rules,  together  with  a nomen- 
clature of  aeronautical  terms  and  their 
French  equivalents,  the  phonetic  pronun- 
ciation of  the  latter  being  given  to  facili- 
tate intercourse  with  Allied  aviators. 

On  the  whole,  the  designation  “Prac- 
tical” in  the  book’s  title  is  entirely  justi- 
fied. The  illustrations — 200  or  more — 
have  been  prepared  with  care  and  tell  a 
story  in  themselves.  The  supporting  text, 
however,  will  perhaps  excite  the  principal 
comment.  Major  White  has  departed 
from  usual  textbook  arrangement  and 
has  so  prepared  his  material  that  the 
descriptive  matter  in  every  case  is  di- 
rectly under  or  facing  the  illustration  with 
which  it  deals.  In  no  instance  is  the 
reader  required  to  turn  the  page.  This 
feature’s  value  is  further  emphasized  by 
the  use  of  relative  sizes  and  boldness  of 
type  to  value  the  importance  of  each 
statement  as  it  is  made. 

While  the  book  is  less  a treatise  on 
aeronautical  engineering  than  a fully 
practical  text  for  men  who  expect  to  fly 
and  want  to  learn  in  the  shortest  possible 
time,  the  mass  of  data  contained  in  the 
volume  will  insure  it  a place  on  the  book- 
shelves of  even  those  whose  interest  in 
aviation  is  purely  on  the  theoretical  side. 
Certain  it  is  that  this  latest  contribution 
to  the  literature  of  the  aeronautic  field 
will  receive  a hearty  welcome  wherever  it 
goes. 

Obtainable  through  the  Book  Dept., 
The  Wireless  Age. 

A Dictionary  of  Military  Terms.  (Re- 
vised Edition.)  By  Edwin  S.  Farrow. 

Cloth  binding.  5x7  inches;  682  pages. 

Crowell.  Price  $2.50  net. 

Nothing  is  more  disconcerting  to  the 
newly  commissioned 'officer’than  to  hear 
military  terms  in  common  usage  which 
army  manuals  do  not  mention.  Many  an 
uncomfortable  moment  will  be  spared 
those  to  whom  Tactical  Instructor  Far- 
tow’s  dictionary  is  available  for  ready 
reference.  While  the  compiler’s  primary 
purpose  seems  to  have  been  to  include  the 
many  specialized  terms  used  in  modern 
warfare,  the  work  has  been  made  suf- 
ficiently exhaustive  to  stand  by  itself  as  a 
ready  reference  for  determining  the  exact 
meaning  of  both  ancient  and  modern 
works  on  military  subjects. 

The  value  of  a work  of  this  character  is 
perhaps  best  instanced  by  quoting  a few 
examples  from  its  nomenclature,  words 
which  are  familiar  to  experienced  officers 
but  are  seldom  comprehended  by  the 
novice.  For  instance:  buzzacot,  dixie,  re- 
vetment, logistics,  indirect  laying,  full 
sap,  terrain,  enfilade,  bracketing,  chevaux- 
de-frise,  are  terms  which  may  be  heard 
any  day  about  a cantonment  but  are  likely 
to  be  meaningless  to  the  officer  from  ci- 
vilian life.  Another  glance  through  the 
volume  discloses  these,  of  which  the  same 
may  be  said:  deflection,  whippet,  martinet, 
line  of  investment,  kitchen  police,  para- 
dos, elan,  allowance  of  quarters,  aparejo, 
camion,  barbette,  ballistics,  double  sap, 
striker,  ricochet,  oriented— and  so  on. 
There  are  12,000  definitions  in  the  volume, 
a fairly  large  percentage  of  which  will 
appear  entirely  new  to  the  officers’  camp 
graduate,  yet  are  in  daily  use  by  officers 
of  the  regular  army. 
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,®2\i 


Electrical 

Indicating  Instruments 

Their  superiority  is  so  marked,  so  easily  demonstrated 
by  test  that  only  one  decision  will  be  possible  after 
you  have  made  comparison. 

Weston  Indicating:  Instruments  include  a great  variety  of  groups  for 
portable  or  switchboard  service  on  A.C.  or  D.C.  Circuits  Instruments 
designed  expressly  for  testing  and  laboratory  use,  for  motor  car  and 
boat  electrical  systems,  and  many  others  for  special  purposes.  Write 
for  Bulletin  or  Catalogs  describing  those  which  interest  you. 

We  are  returning  to  normal  conditions  as  rapidly  as  possible,  but  we 
necessarily  must  complete  Government  work  In  hand  before  full 
normal  service  can  be  rendered. 


Weston 
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Model  370—  A.C.  and  D.C.  Ammeter 
One  of  the  Portable  Electrodynamometer  Group, 
which  also  includes  Model  310  Single  Phase  and 
D.C.  Wattmeter,  Model  329  Polyphase  Wattmeter 
and  Model  341  A.C.  and  D.C.  Voltmeter. 

The  characteristics  of  the  group  are  extreme  accuracy 
(guaranteed  within  a fraction  of  1 per  cent  aof  full  scale 
value),  adaptability  for  use  on  circuits  of  any  com- 
mercial frequency  and  any  wave  form,  great  overload 
capacity,  low  moment  of  inertia,  effective  damping 
and  shielding,  and  legibility  and  remarkable  uniform- 
ity of  the  hand-calibrated  scales. 
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1V1  )een  made  during  the  past  few  years. 
^ j|  |J  W The  perfection  of  Weagant’s  apparatus  for 

»#m#  I B^T  B^  I B^  the  elimination  of  static  interference  removes  the 

W W JL  1\  JLj  JL^  KJ  k«/  last  obstacle  'to  WORLD  WIDE-  WIRELESS 

COMMUNICATION. 

|g  n43k  AllTl(]r  fi  Hundreds  of  trained  WIRELESS  EX- 

* A \^l***g  A*A(U1  ■ 0 PERTS  will  be  required  to  carry  out  the  details 

# of  the  proposed  INTERCONTINENTAL 

^ J.  _ — _ A.  __  RADIO  SERVICE  soon  to  be  inaugurated. 

1 y g ^ J[  ^ Numerous  expert  operators,  inspectors,  in- 

JL  i J stallers  and  engineers  will  constitute  the  staff 

_ of  the  various  stations. 

THE  AMERICAN  MERCHANT  MARINE  AND  ISOLATED  CITIES  of  Central  and  South  America 

ENLARGED  NAVY  will  requite  thousands  of  wireless  which  have  no  means  of  telegraphic  communication 

telegraph  and  telephone  operators.  'vl11  be  >lnk<:d  t°S<Lther  with  ‘°w..  Powf  wireless  sta- 

tions and  with  higher  power  stations  for  communica- 
tion with  other  countries. 

MOTOR  BOATS,  PLEASURE  YACHTS  and  other  Dr.c'r*T  atdodau-t  it  ■ 

small  types  of  water  craft  will  make  use  of  the  WIRE-  {or  communication  with  principal  cities  situated  along 
LESS  TELEPHONE,  which  has  been  highly  perfected.  the  proposed  routes. 

Where  do  you  stand  in  the  post-war  expansion  of  Wireless  Telegraphy? 

&00Z***  You  can 

master 
the  art  of 
Wireless 
Operating 

in  from  10  to 
12  weeks  in 
our  day  class 
and  12  to  14 
weeks  in  the 
evening  class. 


A corner  of  the  beginners’  room  1 

You  will  then  be  prepared  to  pass  the  Government 
license  examination  and  to  operate  all  types  of  wireless 
equipment.  Before  making  a decision  in  this  matter 
you  are  urged  to  make  a thorough  inspection  of  our 
school.  ASSURE  YOURSELF  that  the  organization 
which  you  sign  up  with  possesses  a laboratory  with 
MODERN  WIRELESSTELEGRAPH  EQUIPMENT. 

The  LABORATORY  of  the  Marconi  Institute  is 
second  to  none.  It  is  equipped  with  SUBMARINE 
and  AIRPLANE  transmitters  and  receivers  and 


I Practical  laboratory  experimenting 

CARGO  and  PASSENGER  vessel  panel  type  trans- 
mitters of  the  most  advanced  types.  Direct  reading 
DECRE.METERS.  WAVE  METERS,  CASCADE 
AUDIO  AND  RADIO  FREQUENCY  VACUUM 
TUBE  AMPLIFIERS,  DIRECTION  FINDERS  and 
OSCILLATING  VACUUM  TUBE  GENERATORS 
are  available  for  our  students’  daily  use. 

Our  classes  in  ELEMENTARY  AND  ADVANCED 
ELECTRICITY  AND  MAGNETISM  will  fit  you  to 
engage  in  fields  of  electrical  work  other  than  wireless. 


Remember  we  have  more  than  6,000 
graduates  to  our  credit. 

SPECIAL  CLASSES  in  Wheatstone  per- 
forating for  high  speed  transmitters. 

Instruction  in  American  Morse  and  Conti- 
nental telegraph  code  on  the  SOUNDER 
OR  BUZZER.  J 

The  PRINCIPLES  OF  ELECTRIC  WAVE 
TELEGRAPHY  are  presented  in  the  most 
simple  and  interesting  manner. 

Instruction  given  by  a staff  of  experts 
of  10  to  18  years’  experience. 

Day  and  Evening  Classes  throughout  the  year. 
The  time  to  prepare  yourself  it  now. 


AdJrtu  ail  iaquiriet  to  Director  of  Instruction 


P 


ARGON 


INSTITUTE 

25  Elm  Street,  New  York  City 

Day  Telephone,  Barclay  7610— Night  Telephone,  Barclay  7612  | 

BRANCH  SCHOOL : 

New  Call  Building,  New  Montgomery  St,  San  Francisco,  CaJL 


AMERICA’S  FOREMOST  SCHOOL  DEVOTED  TO  THE  PRACTICAL  SCIENCE  OF 

WIRELESS  TELEGRAPHY 
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Here’s  hoping  the  year 

ahead  will  long  linger  in  your 
memory  as  your  year  of  suc- 
cessful achievements,  good  will 
toward  men  and  Universal 
Peace. 

BAKELITE-DILECTO 

as  usual  will  continue  to  give 
you  complete  satisfaction  as  the 
insulation  for  wireless  and  all 
other  types  of  electrical  appar- 
atus. 

Furnished  in  Sheets,  Rods  and  Tubes. 

You  will  find  it  waterproof,  permanent 
and  strong. 

We  also  manufacture  Vulcanized  Fibre 
and  Conite  for  special  insulating  purposes. 

Let  us  show  you  how  our  Standard  Products 
can  be  made  to  solve  your  insulating  problems. 

THE  CONTINENTAL  FIBRE  CO. 

NEWARK,  DELAWARE 

233  Broadway,  New  York  City  332  S.  Michigan  Ave.,  Chicago,  111. 

525  Market  St.,  San  Francisco,  Cal.  411  S.  Main  St.,  Los  Angeles,  CaL 

301  Fifth  Ave.,  Pittsburgh,  Pa. 
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Modern 
Military  Armor 

Above,  in  circle,  a modern  fighting  man’s  dress  contrasted  with  ancient 
body  armor,  showing  that  protective  metal  covering  has  not  lost  its 
usefulness.  The  modern  doughboy  here  shown  has  dispensed  with 
cumbersome  steel  but  is  well  protected  against  bayonet  and  shrapnel 

To  the  left  is  illustrated  the  helmet  which  is  capable  of  stopping  a 
rifle  bullet  and  body  armor  made  of  semi-flexible  thin  spring  steel 
plates  sewn  together  in  a canvas  sack 


Photos : 
Int. 
Film 

Svce. 


A favorite  pastime  in  Flanders,  now  that  the  guns  are  silent,  is  trying  on  suits  of  German  armor  left  behind  by  the  Boche  in  his  flight 
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WORLD  WIDE  WIRELESS 


Weagant’*  Solution  of  Static  Problem  Arouses 
Controversy 

TMMEDIATELY  following  the  announcement  that 
the  static  problem  had  been  solved  by  an  invention 
of  Roy  A.  Weagant,  reported  in  the  December  issue, 
Newcomb  Carlton,  president  of  the  Western  Union 
ridiculed  the  idea,  stating  that  such  delusions  had 
been  coming  up  ever  since  Wireless  was  discovered. 

Mr.  E.  J.  Nally,  Vice  President  and  General  Manager, 
Marconi  Wireless  Telegraph  Company  of  America,  being 
asked  for  further  comment  upon  President  Carlton’s 
statement,  said  that  while  he  deplored  public  contro- 
versy it  was  being  forced  upon  him  by  the  animus  of 
the  Western  Union,  adding  “science  and  progress  have 
ever  met  with  the  disdain  of  those  who  like  to  follow 
the  lines  of  least  resistance.  These  non-progressives 
may  be  divided  into  classes.  There  is  the  man  who 
says  it  can’t  be  done,  the  man  who  fears  it  might  be 
done  and  the  man  who  would  like  to  say  it  shall  not 
be  done.  Mr.  Carlton  is  entitled  to  the  distinction  of 
adding  another  class  for  himself,  in  that  he,  claiming 
cryptic  knowledge  of  something  he  has  not  seen 
and  could  not  know  anything  about,  empirically 
condemns  it., 

“It  is  not  a nice  position  for  the  head  of  a large  cor- 
poration to  take,  but  he  is  following  historically  in  the 
footsteps  of  some  other  Western  Union  presidents, 
one  of  whom  deflected  the  genius  of  Elisha  Gray  from 
developing  the  telephone.  Another  president  of  sim- 
ilar ‘low  visibility’  completely  failed  to  encourage  the 
genius  of  Edison,  who  was  forced  to  work  elsewhere 
than  in  the  telegraph  business,  and  whose  wonderful 
achievements  since  are  known  to  all  mankind. 

“But  all  of  this  perhaps  accounts  for  the  lack  of 
progress  of  the  science  in  land  line  telegraphy,  which 
has  advanced  very  little  beyond  the  days  of  Morse, 
and  certainly  not  at  all  beyond  the  days  of  Edison’s  con- 
nection with  it.  Mr.  Carlton’s  statement  that  the  claim 
for  continuous  transatlantic  communication  through 
the  operation  of  the  Weagant  invention  is  ‘humbug’ 
is  utterly  false.  For  this  is  the  very  thing  that  has 
been  established  beyond  a peradventure.” 

Michael  I.  Pupin,  professor  of  electro-mechanics  at 
Columbia  University,  also  issued  an  opposition 
statement : 

“The  removal  of  static  interference,"  said  Professor 
Pupin,  “is  the  great  problem  of  wireless.  It  may  never 
be  discovered.  An  invention  of  such  tremendous  im- 
portance should  not  be  announced  until  it  has  been 
tested  by  disinterested  experts. 

“There  are  already  a dozen  inventions  that  will  re- 
move static  under  certain  conditions.  What  we  want 
is  an  invention  that  will  remove  static  under  all  condi- 
tions. We  want  to  be  able  to  send  wireless  messages 
in  spite  of  everything  excepting  lightning  and  the  will 
of  God.” 

Professor  Pupin,  who  is  inventor  of  the  Pupin  coil, 


explained  that  he  had  demonstrated  his  own  inven- 
tions before  a group  of  scientists  before  he  made  them 
public. 

Complete  tests  of  the  invention  of  Roy  A.  Weagant, 
which,  it  is  asserted,  eliminated  static  interference  in 
wireless  telegraphy,  will  be  made  next  Summer,  Mr. 
Weagant  immediately  announced. 

“We  are  going  to  make  the  tests  .that  Professor 
Pupin  calls  for  during  next  June,  July,  and  August,” 
Mr.  Weagant  said.  “They  cannot  be  made  immediately 
because  nobody  would  accept  tests  made  in  Winter, 
when  there  is  much  less  static  electricity  to  contend 
with  than  in  Summer.  I cannot  say  yet  where  the 
tests  will  be  made,  but  they  will  be  carried  out  in  the 
presence  of  disinterested  scientists.  In  all  probability 
Professor  Pupin  himself  will  be  invited  to  attend.” 

“The  skepticism  was  quite  natural,”  he  said.  “It 
sounds  big  to  make  the  announcement  that  we  have 
perfected  wireless  after  all  these  years,  but  I know 
we  are  safe.  I would  like  to  tell  the  whole  story,  but 
I am  restrained  until  the'  peace  pact  is  signed.  I don’t 
expect  people,  including  scientific  men,  to  believe  it 
until  they  use  it.  It  is  like  flying — people  would  not 
believe  it  could  be  done  until  they  actually  saw  it 
done.” 


President  Constantly  in  Touch  with  Land  on 
Overseas  Trip 

CPECIAL  arrangements  never  before  used  were 
^ made  for  handling  President  Wilson’s  wireless 
messages  and  to  keep  him  in  constant  touch  with 
Washington. 

This  announcement  was  made  by  Secretary  of  the 
Navy  Daniels  in  connection  with  a statement  that  the 
Navy  Department  had  been  in  continuous  communica- 
tion with  the  George  Washington  and  the  flagship 
Pennsylvania  since  they  sailed  from  New  York.  He 
said : 

The  George  Washington  and  the  battleship  Pennsyl- 
vania are  both  equipped  with  the  most  modern  radio 
apparatus,  some  of  which  was  installed  for  this  par- 
ticular trip. 

This  apparatus  includes,  on  the  Pennsylvania,  the 
most  powerful  transmitting  set  on  any  United  States 
naval  ship  and  also  special  receiving  apparatus  for 
receiving  from  high  power  stations  used  ordinarily 
only  for  transatlantic  messages.  The  George  Wash- 
ington was  also  especially  equipped  with  similar  re- 
ceiving apparatus.  On  board  both  ships  were  installed 
radio  telephones  and  the  newest  type  of  low  power 
radio  sets,  for  use  only  in  communicating  from  ship 
to  ship. 

All  messages  for  the  President  were  sent  by  the  new 
naval  high  power  station  at  Annapolis,  which  is  five 
times  as  powerful  as  the  Arlington  station.  These 
messages  were  received  by  the  George  Washington 
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and  the  Pennsylvania  simultaneously.  All  replies  were 
forwarded  from  the  George  Washington  to  the  Penn- 
sylvania and  relayed  to  shore  by  the  Pennsylvania. 

At  three  special  naval  radio  receiving  stations,  one 
in  Maine,  one  in  New  Jersey  and  one  in  the  Navy 
Building,  Washington,  expert  operators  listened  con- 
tinuously for  the  Pennsylvania’s  messages.  The  mes- 
sages when  received  were  forwarded  with  utmost  de- 
spatch to  the  transatlantic  radio  division. of  the  office 
of  the  Director  of  Naval  Communications  in  the  Navy 
Department,  and  the  three  copies  compared  to  insure 
accuracy.  All  outgoing  messages  passed  through  the 
same  office  in  Washington. 

As  the  Presidential  party  approached  Europe,  by 
arrangement  of  the  Navy  Department,  special  receiv- 
ing stations  in  both  England  and  France  listened  for 
messages  from  the  Pennsylvania,  and  one  of  the  French 
high  power  stations  forwarded  messages  direct  to  the 
ship.  The  President  was  thus  kept  in  touch  with 
Washington  and  Paris  or  London  simultaneously. 


Interior  o<  the  wireless  room  on  the  S.  S.  George  Wsshington — By  means 
of  this  apparatus  the  President  was  kept  informed  of  the  world’s  doings 
during  his  trip  to  France 


N.  Y.  State  Troopers  Get  Wireless 

VI  EMBERS  of  the  State  Constabulary  operating  in 
New  York  City’s  suburbs,  it  was  announced  on 
November  23,  are  to  be  equipped  with  wireless  teleg- 
raphy as  a means  of  communication. 

The  Naval  Intelligence  Department  informed  Lieut. 
John  Walton  of  the  troopers  that  the  powerful  ap- 
paratus with  a 5, 000-mile  radius,  which  Corporal 
Daniel  Faber  of  Highland  Falls  station  recently  seized 
from  Glen  Vanvalkenberg  at  his  home  in  Westkill  and 
confiscated,  is  to  be  presented  to  the  troopers.  This 
is  in  recognition  of  the  services  they  have,  rendered 
the  Navy  Department  in  finding  and  confiscating  many 
wireless  stations  during  the  war.  Lieut.  Walton  will 
have  the  apparatus  transferred  to  White  Plains  and 
set  up  there  so  the  police  can  send  and  receive 
messages. 


Report  That  Ex-Kaiser  Has  Station 

YL7TLHELM  is  reported  to  be  closely  in  touch  with 
TT  Germany  from  his  Holland  domicile.  One  dis- 
patch from  Amsterdam  today  reported  that  a wireless 
station  has  been  installed  at  the  Van  Bentinck  castle 
and  that  German  airmen  flying  over  Maam  drop  mes- 
sages for  him. 


Marconi  to  Sell  and  Lease  Ship  Equipment 

EDWARD  J.  NALLY,  Vice  President  and  Gen- 
eral Manager,  Marconi  Wireless  Telegraph  Com- 
pany of  America,  on  his  return  from  Washington, 
where  he  went  for  conference  with  the  Navy  Department, 
has  made  known  a change  in  the  policy  of  the  Marconi 
Company  under  which  it  will  in  future  sell  as  well  as 
lease  wireless  apparatus.  The  first  result  of  this  change 
in  policy  has  been  the  sale  to  the  Government  of  the 
apparatus  on  some  three  hundred  ships  now  under  Gov- 
ernment control  and  all  of  the  small  coast  stations  which 
the  Marconi  Company  has  maintained  in  the  past  but 
which  it  no  longer  needs  under  its  new  policy. 

Mr.  Nally  stated  that  the  terms  of  the  sale  were  based 
upon  the  earning  value  of  the  stations  and  the  apparatus, 
and  added  that  the  Secretary  of  the  Navy  had  dealt  with 
this  question  with  the  utmost  fairness  and  with  just 
consideration  of  the  rights  of  the  company’s  stockholders. 

This  transfer  does  not  in  any  way  affect  the  status  of 
the  company’s  large  stations  for  transoceanic  communi- 
cation, but  it  is  believed  that  it  will  have  met  every 
need  of  the  Government  for  the  control  of  domestic  wire- 
less and  that  there  will  now  be  no  occasion  for  the  Gov- 
ernment seeking  to  secure  control  or  ownership  of  the 
large  high  power  stations  which  were  built  with  the 
principal  object  of  rendering  to  the  public  international 
transoceanic  wireless  service  in  competition  with  the 
cables,  which  is  by  far  the  most  important  part  of  the 
Marconi  Company’s  activities. 


Progress  Announced  for  Japan’s  Radiophone 

AN  exchange  to  connect  wireless  and  wire  tele- 
phones is  to  be  established  in  Kobe,  Japan,  before 
the  first  of  the  year  by  the  Government  Department 
of  Communications,  it  is  reported.  A wireless  tower 
180  feet  high  is  now  being  erected  in  front  of  the 
largest  of  the  Kobe  telephone  exchanges.  Wireless 
telephone  messages  from  vessels  within  100  miles  of 
the  South  Japan  port  will  be  connected  by  central 
operators  with  the  telephones  of  subscribers  in  Kobe, 
Osake,  Kyoto  and  neighboring  cities,  thus  serving  the 
most  densely  populated  section  in  Japan. 


Police  Radio  Saves  Lives  and  Dollars 

A CTING  police  commissioner,  of  New  York,  re- 
ceived  on  December  5 a report  on  the  work  done 
by  the  wireless  telegraph  branch  of  the  police  depart- 
ment during  the  past  tw'o  years.  The  wireless  tower 
is  on  the  roof  of  the  police  headquarters  building, 
and  the  seagoing  end  of  the  service  is  aboard  the 
police  boat,  Patrol,  which  covers  the  harbor. 

The  report  shows  that  merchandise  valued  at  up- 
wards of  $400,000  and  some  twenty-five  lives  have 
been  saved  mainly  through  information  received  by 
wireless.  About  2,000  messages  have  been  handled  by 
the  service.  Headquarters  has  been  able  to  receive 
messages  from  a distance  of  1,500  miles,  and  to  trans- 
mit them  300.  On  the  Patrol  are  two  operators,  John 
Ward  and  Russell  McKee,  both  patrolmen,  and  sta- 
tioned at  headquarters  are  Charles  Goul,  John  E. 
Hanley,  and  William  J.  Ferrick,  also  patrolmen. 
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Marconi  Company  Opposed  to  Government  Ownership 

HP  HAT  the  Marconi  Wireless  Telegraphy  Company 
A of  America  is  unalterably  opposed  to  Government 
ownership  and  operation  of  the  radio  stations  in  the 
United  States  which  it  owns,  and  which  have  been 
under  Government  control  and  operation  since  before 
this  country  entered  the  war,  was  indicated  by  a state- 
ment issued  by  Edward  J.  Nally,  Vice-President  and 
General  Manager  of  the  company.  The  statement 
follows : 

The  Marconi  Wireless  Telegraph  Company  of  Amer- 
ica, through  its  Vice-President  and  General  Manager, 
Edward  J.  Nally,  makes  further’  answer  today  to  the 
questions  raised  by  the  bill  which  has  been  introduced 
by  Representative  Alexander,  Chairman  of  the 
Merchant  Marine  Committee,  which  seeks  to  give 
permanent  government  ownership  of  all  radio  com- 
munication through  the  acquisition  and  operation  by 
the  Navy  Department  of  all  wireless  stations  in  the 
United  States  used  for  commercial  purposes. 

“Mr.  Nally  wished  to  particularly  point  out  that  the 
situation  with  respect  to  wireless  was  in  no  way  dif- 
ferent from  that  of  communication  by  telegraph,  tel- 
ephone, and  submarine  cables.  In  other  words,  there 
is  no  special  reason  for  Government  ownership  and 
operation  of  radio  communication  that  does  not  equally 
apply  to  other  means  of  communication. 

“The  fact  that  the  statement  prepared  by  the  Navy 
Department  and  given  out  by  Judge  (Representative) 
Alexander  states  that  transoceanic  radio  telegraphy  is 
not  a serious  competitor  of  the  cables,  and  that  high- 
power  stations  are  not  yet  able  to  receive  from  one 
another  all  day  and  in  all  seasons,  proves  that  the 
Government  is  not  able  to  make  the  most  of  its  oppor- 
tunities and  get  the  best  results  from  transoceanic 
wireless  operation.  This  statement  is  a weak  attempt 
to  minimize,  in  the  eyes  of  the  public,  the  importance 
of  wireless  competition  with  the  cables. 

“As  a matter  of  fact,  before  the  war,  the  Marconi 
Wireless  Telegraph  Company  had  inaugurated  its 
transpacific  service  with  Japan  and  was  building  up  a 
very  successful  commercial  business  with  the  Orient. 
The  cable  companies  recognized  that  there  was  a com- 
petitor in  the  field,  because  they  were  forced  to  reduce 
their  rates  and  to  add  new  classes  of  service,  which, 
during  all  the  years  they  monopolized  transpacific  com- 
munication, they  had  refused  to  do. 

“The  Marconi  Company,  by  reason  of  its  organiza- 
tion and  its  improved  apparatus,  particularly  with  the 
aid  of  the  Weagant  invention,  of  which  wide  announce- 
ment was  recently  made,  is  in  position  to  guarantee  to 
the  business  public  accurate  and  reliable  service  at 
all  times  and  at  rates  lower  than  those  charged  by  the 
cables.  Already  it  is  being  petitioned  by  business  firms 
on  the  Pacific  Coast  and  in  New  York  to  resume  its 
service,  owing  to  the  congested  condition  of  the  cables 
and  the  poor  service  which  they  are  giving. 

“It  seems  a pity,  at  this  time,  when  transoceanic 
communication  is  so  important,  that  commercial  wire- 
less companies  should  not  be  given  the  fullest  oppor- 
tunity to  meet  the  public  demands.” 

By  way  of  answer  to  that  part  of  the  statement 
made  public  by  Representative  Alexander  as  Chairman 
of  the  House  Merchant  Marine  Committee,  that,  ex- 
cept in  very  special  circumstances,  wireless  telegraph 
companies  have  never  made  any  profit,  except  by  the 
sale  of  stock,  the  Marconi  Company  pointed  to  the 
financial  showing  it  made  for  the  years  1914  to  1917, 
inclusive.  The  figures,  taken  from  the  annual  report 
for  the  year  ended  December  31,  1917,  show: 

Net  income  for  year  1914,  after  charging  reserves, 
carried  to  balance  sheet,  $149,877.47 ; for  1915,  $177,- 
316.51 ; for  1916,  $259,888.80,  and  for  1917,  $617,772.69. 


The  company  has  issued  and  outstanding  $10,000,- 
000  of  common  stock.  Since  its  organization,  in  1899, 
it  has  paid  two  dividends,  one  of  2 per  cent,  in  1914, 
and  one  of  S per  cent,  in  1917. 


Wireless  Beats  the  Dutch 

COMETIME  during  the  war  British  naval  officers 
^ were  searching  the  mail  bags  of  a Dutch  liner 
bound  for  New  York  and  extracted  therefrom  about 
$200,000  in  American  railroad  bonds.  In  spite  of  the 
angry  arguments  of  the  purser  that  the  bonds  be- 
longed to  the  Dutch  bankers  whose  names  appeared 
on  the  envelopes  the  North  Sea  skippers  took  them  aboard 
the  cruiser  and  from  thence  they  found  a resting  place  in 
the  British  treasury. 

Not  long  afterwards  a delegation  of  lawyers  repre- 
senting the  Dutch  and  American  interests  visited  the 
British  Embassy  and  laid  the  case  before  a repre- 
sentative of  Great  Britain. 

He  listened  politely  and  said:  “Gentlemen,  you 
apparently  have  a good  case,  but  wait  a moment.” 
With  this  he  asked  the  clerk  to  bring  in  file  No. — . 

Taking  a few  slips  of  paper  from  the  file  he  read 


Another  war  decoration 


to  the  lawyers  not  only  the  names  of  the  German 
bankers  who  had  sold  the  bonds  through  Dutch  banks 
but  the  names  of  the  American  bankers  who  were 
actually  to  receive  said  bonds,  and  also  all  the  wireless 
messages  in  regard  to  the  transaction  which  had  been 
carefully  decoded  by  the  British  Admiralty  experts. 

The  astonished  lawyers  politely  withdrew. 


Sayville  Bought  by  U.  S.  Is  Report 

TT  was  semi-officially  announced  here  on  November 
A 26  that  the  Government  had  bought  the  Sayville 
Wireless  Station  outright  after  it  was  taken  over. 

The  station  was  owned  by  a so-called  “American 
syndicate,”  and  the  question  had  arisen  whether  it  will 
revert  to  its  original  private  owneps^. 
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Boys  Congratulated  > on  Rounding  Up  Spy  Stations 

A TELEGRAM  from  Secretary  of  the  Navy 
Daniels  was  received  by  the  Boy  Scouts  of 
America  November  15.  It  characterized  them  as  “chiv- 
alric  young  crusaders”  because  of  their  work  during 
the  war.  It  also  disclosed  that  the  Scouts,  working 
on  behalf  of  the  Government,  had  discovered  hundreds 
of  illegal  wireless  plants. 

Twenty-six  of  these  plants  were  found  in  one  day. 
A German  alien  operating  an  underground  raido  sta- 
tion with  a small  New  England  river  supplying  the 
motive  power,  was  taken  into  custody  and  interned. 
This  plant  was  said  to  have  been  exchanging  German 
Government  messages  between  America  and  Berlin. 
Details  of  these  scout  activities  are  expected  to  be 
made  public  later. 


Fair  Californian  Didn’t  Land  Nary  Job 

'T'HE  latest  and  bravest  storming  of  masculine 
A citadels  comes  with  the  entrance  of  women  into 
the  hitherto  taboo  field  of  wireless  telegraphy.  The 
horrors  of  higher  mathematics  have  been  braved,  the 
difficulties  of  taking  twenty  words  a minute  in  the 
wireless  code  conquered,  by  Miss  Reavis  Hughes, 
daughter  of  Mrs.  Walter  J.  Hughes,  who  in  October 
completed  a regular  operator’s  course  at  the  Poly- 
technic High  School,  Los  Angeles. 

But  women  telegraph  operators  are  still  somewhat  of 
a novelty  to  United  States  Government  officials,  as 
Miss  Hughes  to  her  sorrow  found  out.  After  taking 
her  regular  man-sized  course,  passing  a strenuous 
all-day  examination  with  all  kinds  of  intricate  code 
tests  and  other  lively  matter,  she  emerged  with  flying 
colors  and  word  was  sent  on  to  Washington,  D.  C.,  that 
Reavis  Hughes  was  a first-grade  operator.  A license 
was  sent  to  her,  followed  by  a telegram  notifying  her 
of  her  appointment  to  take  a special  radio  course  for 
special  work  under  the  War  Department,  an  offer 
which  was  as  promptly  withdrawn  when  it  was  tMde 
plain  that  “Reavis”  was  a woman  and  not  a man. 
Consequently,  Reavis  Hughes,  first-grade  operator, 
still  awaits  a job,  but  feels  certain  that  one  soon 
will  be  forthcoming. 


Britain’s  King  Broadcasts  Peace  Congratulations 

HP  HE  White  Star  liner  ft^egantic,  which  arrived 
November  18  from  Liverpool,  was  the  first  pas- 
senger vessel  to  be  signaled  from  Sandy  Hook  since 
the  United  States  entered  the  war.  The  Megantic  had 
been  used  for  transporting  American  troops  overseas 
and  will  now  be  used  for  bringing  back  the  troops  to 
Canada. 

When  the  news  of  the  signing  of  the  armistice  was 
received  by  wireless  late  at  night  Captain  F.  E. 
Beadnell  ordered  all  the  decklights  to  be  turned  on 
for  the  first  time  since  early  in  1915,  when  the  Ger- 
man submarines  became  active.  All  on  board  were 
roused  at  7 o’clock  the  following  morning  by  the  con- 
tinuous blowing  of  the  siren  and  at  8 o’clock  the  flag 
was  hoisted  at  the  stern,  while  the  band  played  “God 
Save  the  King.”  At  noon  Captain  Beadnell  mustered 
the  crew  and  the  passengers  on  the  forward  deck  and 
read  a message  received  by  wireless  from  King 
George  to  the  captains  of  all  ships  flying  the  Union 
Jack  congratulating  them  for  the  part  they  had  taking 
in  assisting  to  win  the  war. 


Warning  luoml  About  Amateur  Licenses  - 

C W.  EDWARDS,  United  States  radio  inspector, 
with  offices  in  the  Federal  building,  Detroit, 
issues  instructions  to  amateur  wireless  operators  on 
the  procedure  to  be  followed  in  obtaining  permission 
to  use  their  equipment,  warning  them,  also,  that 
severe  penalties  may  be  imposed  on  any  who  attempt 
to  use  stations  without  proper  authorization.  In- 
spector Edwards  says: 

“They  are  advised  that  applications  for  station 
license  may  be  made  at  once  and  that  all  such  applica- 
tions will  be  filed  in  the  order  received. 

“The  opening  of  any  amateur  wireless  station  and 
the  beginning  of  amateur  activities  is  forbidden  under 
penalty  of  arrest  and  confiscation  of  all  apparatus. 
They  are  informed  that  as  soon  as  the  ban  has  been 
lifted  and  all  restrictions  on  this  class  of  station  re- 
moved, all  those  who  make  application  now  to  this 
office  will  be  individually  notified  by  the  proper  gov- 
ernment authorities.  Until  such  a time,  however, 
they  must  not  use  wireless  apparatus  in  any  manner 
or  for  any  purpose,  testing  included.  Should  those 
who  make  application  for  license  fail  to  receive  any 
notification  within  a week  after  the  treaty  of  peace 
is  signed  they  may  request  further  information  from 
this  office. 

“After  all  restrictions  on  amateur  activities  have 
been  raised  and  if  it  is  the  amateur’s  intention  to  use 
any  transmitting  apparatus  whatever  regardless  of 
its  range,  they  will  be  required  to  secure  both  an 
amateur  station  license  and  an  operator’s  license 
for  which  no  fee  is  charged.  In  view  of  the  fact 
that  such  licenses  held  and  call  letters  assigned 
before  the  outbreak  of  the  war  are  regarded  as  can- 
celed, they  cannot  be  renewed  and  therefore  new 
ones  must  be  secured.  Use  of  transmitting  apparatus 
without  such  licenses  is  punishable  by  a fine  of  $500 
and  forfeiture  of  all  apparatus.” 


Wireless  Aid  in  Breaking  Hon  Morale 

Y^TRELESS  telegraphy,  its  conquests  and  achieve- 
ments  during  the  war,  will  be  one  of  the  alluring 
chapters  soon  to  be  unfolded  before  the  public,  now 
that  the  veil  of  secrecy  imposed  by  the  universal 
censorship  is  being  removed.  It  will  be  a record  of 
performances  that  will  be  equalled,  or  rather  exceed- 
ed, only  by  the  plans  of  development  that  are  in  pros- 
pect for  the  world-wide  political  and  commercial  ex- 
pansion of  the  immediate  future. 

Since  the  outbreak  of  the  war,  and  more  particularly 
since  the  United  States  entered  it,  the  wireless  has 
developed  a universality  of  uses  that  outrun  the 
imagination. 

Everything  of  international  interest  the  President 
said  during  the  war  was  distributed  through  the  air. 
The  main  purpose  of  this  distribution  was  to  reach 
the  people  of  the  Central  Powers,  that  is  to  say, 
Germany,  Austria-Hungary,  Turkey  and  Bulgaria. 
These  methods  were  employed  to  get  the  viewpoint 
of  the  United  States  before  the  people  of  the  Central 
Powers.  First,  whatever  was  to  be  sent,  whether  it 
was  something  spoken  or  written  by  the  President, 
or  whether  it  was  a statement  as  to  the  number  of 
troops  that  had  been  sent  to  France,  was  sent  by  wire- 
less across  the  Atlantic  and  put  into  the  air  over  all 
Europe. 

It  is  assumed  that  the  German  wireless  stations 
picked  all  this  news  out  of  the  air  and  while  the 
officials  in  charge  of  those  stations  did  not  give  it 
newspaper  publicity  it  did  gain  much  publicity  by 
being  passed  from  mouth  to  mouth. 
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How  Science  Beat  the  Hun 

The  Accomplishments  of  the  Trained  Man  of  Science  in  the  War  * 

By  J.  S.  Ames 

Professor,  Johns  Hopkins  University 
( Continued  from  the  December,  1918,  Wireless  Ace) 


D OTH  the  army  and  the  navy  need  airplanes  for  their 
operations;  but  after  their  demands  are  supplied, 
there  remains  the  wide  expanse  of  the  air  through  which 
attacks  can  be  made  upon  the  enemy,  far  away  from  the 
battle-front  and  the  coast.  Great  Britain  has  recognized 
this  all-important  fact,  and  has  been  building  a great  fleet 
of  airplanes  for  this  new  service.  In  this,  new  instru- 
ments, new  types  of  machines,  new  guns  and  bombs  are 
required. 

There  are  two  main  problems  in  connection  with  the 
submarine,  first  to  locate  it,  second  to  destroy  it.  Methods 
of  destruction  are  at  hand  in  the  shape  of  depth  bombs ; 
but  methods  of  detection  so  far  have  not  been  eminently 
successful. 

From  an  airplane  one  can  see  through  water  only  to 
a limited  depth,  never  more  than  twenty  feet,  and  so  the 
main  reason  why  the  seaplanes  have  been  so  successful 
in  destroying  submarines  is  not  due  to  the  fact  that  the 
observer  in  the  airplane  discovers  his'  prey,  but  is  that 
his  machine  has  such  great  speed,  three  times  that  of  a 
destroyer,  that  when  news  is  flashed  that  a vessel  is  being 
attacked  by  a submarine  it  can  often  reach  the  spot  in 
time  to  drop  its  bomb  effectively.  The  detection  of  the 
presence  of  a submarine  is  a definite  physical  problem; 
and  it  is  not  an  exaggeration  to  say  that  at  least  one- 
fourth  of  the  physicists  of  note  in  England,  France  and 
this  country  have  been  engaged  in  the  attempt  to  solve  it. 

What  lines  of  attack  upon  it  are  open?  Not  many. 

The  submarine  in  motion  emits  certain  sounds;  can 
they  be  heard  ? It  is  a solid  body ; can  one  obtain  an  echo 
from  it?  It  is  made  of  iron;  can  this  fact  help  through 
some  magnetic  action  ? 

These  are  the  obvious  lines  of  approach,  but  one  should 
not  hastily  conclude  that  there  are  not  others. 

Without  stating,  and  I may  not,  how  far  successful 
these  efforts  of  the  physicists  have  been,  I may  note  that 
the  method  which  is  now  being  tested  by  our  Navy  is  one 
elaborated  by  a distinguished  professor  of  mathematical 
physics. 

In  the  course  of  these  extremely  numerous  experi- 
ments upon  the  submarine  question  several  beautiful 
methods  have  been  developed  which  in  the  future  will 
have  great  scientific  importance;  one  of  these,  due  to  a 
French  physicist,  is  one  of  the  most  interesting  develop- 
ments in  physics  made  within  a decade. 

Another  submarine  problem,  which  is  by  no  means  of 
secondary  importance,  is  to  develop  a method  by  which 
one  submarine  may  communicate  with  another  or  with 
the  shore.  I do  not  think  I am  saying  too  much  when  I 
state  that  this  has  been  solved,  even  for  considerable 
distances. 

I cannot  leave  the  subject  of  the  airplane  and  the 
observation  balloon  without  referring  to  the  question  of 


• Abstract  of  an  Address  at  the  University  of  Virginia. 


maps  and  map-making,  in  connection  with  which  the 
former  are  so  important. 

Until  one  has  been  at  the  headquarters  of  an  army,  it 
is  not  possible  to  realize  the  extent  to  which  maps  are 
used,  or  the  various  types  of  maps  required.  There  are 
maps  showing  roads,  paths  and  trenches;  maps  for  staff 
officers,  for  regimental  commanders,  for  company  cap- 
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tains,  for  sergeants ; there  are  maps  showing  the  position 
of  the  enemy’s  ammunition  dumps,  aerodromes,  signal 
stations,  anti-aircraft  guns;  there  are  maps  showing  the 
location  of  the  enemy’s  batteries;  there  are  special  maps 
for  the  use  of  the  quartermaster,  etc.,  showing  where 
each  horse  trough,  each  well,  each  storehouse  is.  Map- 
making has  long  been  a function  of  engineers;  and  the 
most  marked  improvements  have  been  in  the  main  me- 
chanical, first  in  introducing  quickly  on  a map  the  revela- 
tions made  by  aerial  photographs,  second  in  increasing 
the  speed  of  production  of  a map.  In  many  cases,  en- 
tirely new  sets  of  maps  are  made  each  day,  each  one 
containing  the  information  obtained  within  the  preceding 
twelve  hours. 
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Another  department  of  science  closely  connected  with 
airplanes  and  balloons  is  meteorology.  We  associate 
this  word  with  weather  prediction  and  with  uninteresting 
data ; but  it  must  be  remembered  that  these  data  include 


Press  Illustrating  Service 

Mine  taken  from  a captured  U-boat  now  a souve- 
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observations  of  temperature,  of  moisture  content  of  the 
air,  of  air  pressure,  of  wind  direction  and  velocity  at 
different  heights  above  the  earth.  A knowledge  of  all 
of  these  is  absolutely  essential  for  each  day’s  battle. 

Artillery  at  a long  range  is  useless  unless  the  temper- 
ature, the  moisture  content  and  the  wind  are  known 
accurately.  Gas  attacks  are  controlled  by  the  knowledge 
Of  winds  and  barometric  pressure.  The  safe  strata  for 
airplanes  must  be  known;  and  for  long  distance  work 
weather  prediction  of  every  description  is  essential. 

So  important  is  the  subject  that  observation  stations 
with  competent  forecaster-s  and  scientific  observers  dot 
the  battle-front  at  close  intervals ; and  the  home  offices 
send  almost  hourly  reports  to  the  fleets  and  the  coast- 
stations. 

What  strikes  a layman  most  forcibly  when  inspecting 
a meteorological  station  near  the  battle-line  is  the  rapidity 
of  operation.  Only  minutes  lapse  between  the  observa- 
tions and  the  deduction  of  the  conclusion.  One  realizes 
then  how  much  meteorology  has  grown  into  an  exact 
science. 

Modern  artillery  is  a good  illustration  of  the  applica- 
tion of  pure  science.  All  of  us  are  now  familiar  with  the 
method  by  which  artillery  fire  is  controlled  by  the  aid 
of  airplanes ; but  you  may  not  realize  its  wonderful  ac- 
curacy. 


If  the  enemy’s  battery  is  located,  by  any  means,  this 
implies  that  its  position  on  a topographic  map  is  known  to 
within,  say  fifty  feet,  often  less.  It  may  be  at  a distance 
of  ten,  fifteen  or  more  miles.  Then  to  hit  it,  an  exact 
knowledge  of  the  properties  of  the  powder  used  and  of 
ballistics  is  required.  With  this,  the  target  is  reached 
in  an  astonishingly  short  time. 

I have  witnessed  myself  the  destruction  of  a German 
battery  at  a distance  of  eleven  miles  by  a French  battery 
of  three  thirteen-inch  guns,  all  done  within  ten  minutes, 
the  exact  aim  being  secured  after  three  salvoes. 

The  perfection  of  the  mechanism  of  the  French  75  and 
37  millimeter  guns  is  known  to  us  all ; but  we  hear  much 
less  of  the  English  and  American  guns.  I can  assure 
you  that  this  is  only  a curious  bit  of  camouflage. 

Of  all  the  numerous  ways  in  which  physics  has  been 
called  in  to  assist  artillery,  I know  none  so  interesting 
as  is  illustrated  by  anti-aircraft  gunnery.  The  problem  is 
most  difficult.  An  airplane  may  be  traveling  at  a speed 
of  100  or  10  miles  an  hour,  it  rarely  keeps  a constant 
course,  it  may  be  at  a height  above  the  earth  of  20,000 
feet,  nearly  four  miles.  The  man  aiming  the  gun  must 
know  the  position  of  the  airplane  and  its  speed,  and  then 
must  make  his  calculations  so  that  when  his  shell  reaches 
the  immense  height,  it  shall  be  so  timed  as  to  meet  the 
airplane. 

It  is  true  that  it  is  rather  a question  of  the  airplane 
meeting  some  fragment  of  the  shell,  than  the  converse; 
but  the  problem  is  the  same.  When  it  is  realized  that 
numerous  hits  are  recorded  at  heights  of  20,000  feet, 
and  when  one  hears  the  personal  experiences  of  the  pilots, 
it  is  clear  that  the  problem  has  been  solved  fairly  well.  A 
former  student  of  mine  writing  to  me  a few  days  ago, 
after  telling  how  he  had  “speared  his  first  Hun’’  on  his 
first  day  at  the  front,  added  that  the  German  shells  rarely 
missed  him  by  more  than  ten  feet,  and  he  was  flying  a 
rapid  scout  machine  and  was  maneuvering  for  position  all 
the  time. 

I am  familiar  with  the  French  and  British  methods  of 
aiming  their  guns ; and,  as  you  can  yourself  decide  from 
reading  the  newspapers,  they  are  not  inferior  to  the 
ones  used  by  the  Germans. 

One  can  not  speak  of  artillery  without  thinking  of  gas 
shells  and  gas  attacks.  The  Germans  were  the  first  to 
use  this  hideous  means  of  warfare,  although  it  is  well 
known  that  it  was  proposed  to  the  British  war  office 
many  years  ago  and  the  decision  was  reached  that  it 
should  not  be  adopted. 

When  poisonous  gases  first  became  a weapon,  it  was  in 
the  form  of  gas  clouds,  rolled  along  the  ground  by  the 
wind,  the  gas  having  been  released  from  cylinders  in 
the  front  line  of  trenches.  For  perfectly  obvious  reasons 
this  mode  of  gas  attack  was  soon  replaced  by  the  use 
of  large  shells  filled  with  the  liquefied  gas.  When  the 
shell  was  exploded  by  a contact-  or  a time-fuse,  the  gas 
would  escape  and  work'its  action  in  all  the  neighborhood. 

There  are  two  problems  associated  with  this  mode  of 
warfare : an  offensive  and  a defensive  one.  The  former 
is  to  make  a gas  which  can  be  liquefied,  is  not  so  light 
as  to  diffuse  upward  too  rapidly,  and  which  will  either 
kill  the  man  who  breathes  it  or  will  in  some  way  in- 
capacitate him ; the  latter  is  to  make  a mask  or  a suit  of 
clothing,  if  necessary,  which  will  enable  the  wearer  to 
breath  and  do  his  work  in  the  contaminated  atmosphere. 

We  hear  most  of  course  about  the  terrors  of  the  gases 
used  by  the  Germans ; but,  if  they  would  only  describe 
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to  us  their  feelings  about  the  gases  sent  them,  our  point 
of  view  would  change.  Some  might  even  have  a feeling 
of  pity. 

Both  the  questions,  of  defense  and  offense,  are  strictly 
scientific  ones,  in  the  main  belonging  to  chemistry.  The 
researches  undertaken  in  Great  Britain,  France  and  this 
country  are  so  numerous  that  the  truth  is  almost  un- 
believable. It  is  safe  to  say  that  there  are  at  least  2,000 
chemists  in  America  alone  working  on  problems  con- 
nected with  the  military  use  of  gas. 

We  can  well  be  proud  of  the  achievements  of  our 
chemists.  Among  many  things  which  I may  say  I shall 
select  two:  they  have  devised  a mask  for  use  inside  a 
gun  turret  on  our  large  ships  where  a particularly  danger- 
ous gas  is  liberated  during  a battle,  and  the  masks  sup- 
plied our  soldiers  are  at  least  20  per  cent,  better  than 
either  the  British  or  French  mask,  and  they  are  better 
than  the  German  model. 

As  another  illustration  of  the  usefulness  of  chemists 
in  this  war,  one  should  state  what  has  been  done  by  them 
to  render  the  allied  countries  and  our  own  independent  of  ■ 
Germany  from  an  economic  standpoint.  All  I shall  do, 
however,  will  be  to  mention  two  subjects:  dye-stuffs 
and  drugs ; and  you  know  the  rest.  It  should  be  remem- 
bered, though,  that  this  is  not  the  full  story,  only  an  in- 
teresting chapter. 

One  of  the  most  important  military  questions,  which  in 
the  end  is  a purely  physical  one,  is  that  of  signals.  Our 
army  is  most  fortunate  in  having  as  its  Chief  Signal 
Officer  a man  who  is  a doctor  of  philosophy  in  physics, 
from  Johns  Hopkins  University,  Major  General  George 
O.  Squier.  He  certainly  knows  his  subject  from  the  scien- 
tific standpoint  as  few  military  officers  can  know  it. 

Think  for  a moment  of  the  variety  of  signals  required. 
Those  to  and  from  airplanes  and  submarines  have  been 
referred  to.  In  addition,  each  trench,  each  outpost,  each 
reserve  force,  each  artillery  battery  must  be  in  unbroken 
communication  with  the  brigade  headquarters,  and  the 
division  and  staff  officers.  Wireless  telegraphy  and  tele- 
phone are  used  in  various  ways ; ordinary  telephones  are 
installed  everywhere;  carrier  pigeons  must  be  bred  and 
trained ; signals  using  both  sound  and  light  are  most 
useful.  It  is  not  merely  a matter  of  perfecting  signals 
which  work  satisfactorily;  much  more  is  required,  safe- 
guards must  be  devised  which  make  it  impossible  for  the 
enemy  to  observe  or  read  them.  When  I say  that  all  this 
has  been  done,  and  done  to  a large  degree  by  our  Amer- 
ican physicists,  I am  telling  only  the  bare  truth.  I wish 
it  were  permitted  to  tell  more. 

Signals  as  used  by  the  Navy  are  not  as  varied  as  those 
required  by  the  Army.  But  there  is  one  special  problem 
which  concerns  the  American  Navy  more  than  any  other. 
In  sending  ships  and  transports  to  Europe  in  large  groups, 
at  night  no  lights  are  shown  by  any  vessel ; the  question 
then  arises,  how  is  it  possible  to  maintain  relative  dis- 
tances and  positions  ? This  sounds  as  if  it  were  an  almost 
hopeless  proposition;  but  it  is  not;  and  I have  seen  a 
solution  which  seems  satisfactory,  again  the  ingenious 
idea  of  an  American  physicist. 

The  demands  upon  photography  are  great,  largely  in 
connection  with  airplanes ; and  the  methods  elaborated 
by  the  British  and  French  scientists  are  beautiful.  There 
are  other  phases,  though,  of  almost  equal  importance. 
Can  we  not  take  photographs  of  objects  which  the  eye  can 
not  see,  owing  to  clouds,  haze  or  distance?  This  matter 
is  solved  in  a large  degree  as  a result  of  bur  spectroscopic 
knowledge. 


By  photographic  methods  it  is  possible  to  discover  the 
location  of  the  enemy’s  batteries  unless  they  are  hidden 
with  the  utmost  care. 

In  this  last  case  resort  is  had,  as  you  know,  to  what  is 
called  sound-ranging.  When  a gun  ejects  its  shell  in 
the  direction  of  the  enemy,  the  latter  hears  in  succession 
three  sounds;  first  that  due  to  the  passing  of  the  shell 
through  the  air,  in  general  a hissing  sound;  then  the 
proper  sound  from  the  gun  mouth,  a boom;  and  finally 
the  sound  of  the  explosion  of  the  shell.  Sound  waves 
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travel  through  the  air  with  a comparatively  slow  velocity, 
slightly  over  1,000  feet  per  second,  and  so  if  observing 
stations  are  placed  at  different  distances  from  the  gun, 
any  one  type  of  the  three  sounds,  e.  g.,  the  boom,  will  be 
heard  at  different  instants  of  time.  It  is  easily  seen, 
then,  that  methods  may  be  devised  by  means  of  a system 
of  triangulation,  by  which  the  location  of  the  gun  may  be 
determined.  The  accuracy  of  the  methods  in  use  is  so 
great  that  now  within  a few  minutes  after  the  firing  of 
a gun  its  position  is  known  definitely  to  within  limits  less 
than  the  accuracy  of  the  guns  which  are  responsible  for 
the  destruction  of  the  enemy’s  battery.  This  last  limita- 
tion is  due  to  an  unavoidable  variation  in  shells  and  their 
powder  charges,  and  to  variations  in  the  atmosphere. 

This  method  of  sound-ranging  is  simple  in  theory,  but 
extremely  difficult  in  practise,  owing  to  vagaries  of  the 
wind  and  to  the  confusion  caused  by  simultaneous  dis- 
charges of  guns.  The  former  difficulty  has  been  over- 
come by  a brilliant  British  physicist;  but,  as  you  have 
probably  seen  in  the  papers,  one  of  the  ways  used  by 
the  Germans  to  conceal  the  position  of  its  big  guns  by 
which  they  were  bombarding  Paris  was  to  discharge  a 
dozen  other  guns  simultaneously. 

A somewhat  similar  problem  arises  in  connection  with 
determining  the  position  of  an  airplane  at  night,  or  in 
cloudy  weather.  One  inherent  difficulty  here  lies  in  the 
great  speed  and  great  height  of  the  airplane.  Rumors 
have  reached  us  that  the  British  have  found  a method; 
but,  whether  this  is  true  or  not,  the  problem  is  not  hope- 
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less.  The  airplane  in  flight  emits  sounds,  loud  ones ; with 
that  fact  as  a basis,  its  detection  is  therefore  certain. 

I am  not  sure  that  any  of  you  would  of  your  own  ac- 
count think  of  astronomy  as  being  a practical  science ; 
yet  there  has  been  found  a definite  usefulness  for  the 
disturbances  on  the  sun,  known  as  sunspots;  and  as- 
tronomers easily  turn  from  calculations  of  the  motions 
of  comets,  planets  and  satellites  to  those  of  twelve-inch 
shells  and  bombs  dropped  from  airplanes.  The  instru- 
ments used  by  navigators  on  the  sea  and  in  the  air  when 
the  flights  are  long  are  essentially  those  invented  and 
adopted  by  astronomers.  In  fact  an  American  astronomer 
has  perfected  within  the  past  few  months  an  entirely 
new  instrument  for  the  use  of  navigators,  an  instru- 
ment which  will  mean  a great  deal  to  both  our  sea  and 
our  air  force. 

Another  science  which  seems  remote  from  war  is 
geology,  and  yet  it  has  proved  not  simply  useful,  but 
essential.  The  minute  you  realize  that  war  is  concerned 
with  trenches,  dugouts,  military  mines,  tunnels,  water- 
supply,  etc.,  you  see  that  here  the  geologist  must  be  sum- 
moned to  help.  He  alone  knows  from  his  maps,  made 
in  times  of  peace,  how  to  plan  for  any  emergency  requir- 
ing one  to  go  below  the  surface  of  the  earth. 

There  is  a group  of  sciences,  not  physical,  which  has, 
in  the  end,  the  greatest  responsibility  in  bringing  victory 
to  our  arms.  The  men  who  are  directing  the  work,  in  the 
laboratory  and  in  the  field,  are  university  men  almost 
without  exception.  This  group  includes  experimental 
psychology,  medicine  and  surgery  and  hygiene. 

The  function  of  the  first  of  these  is  to  devise  such  tests 
that  we  may  be  reasonably  sure  that  a man  selected  for  a 
certain  duty  can  perform  it.  As  a simple  illustration, 
think  of  an  airplane  pilot.  It  is  not  difficult  to  analyze 
his  responsibilities  and  to  state  the  qualities  which  he 
should  possess;  further  it  is  not  impossible  to  devise 
experimental  tests  which  may  be  performed  on  the  ground 
in  order  to  see  if  he  has  these  qualities  or,  if  not,  to  see 
whether  he  can  acquire  them  in  a short  time.  Our  avia- 
tion section  of  the  army  has  equipped  laboratories  along 
these  lines,  and  the  results  obtained  are  most  interesting. 
Certain  generalizations  will  undoubtedly  be  deduced,  and 
the  examination  of  candidates  can  proceed  more  rapidly. 

As  soon  as  our  military  departments  can  be  persuaded 
to  recognize  the  fact  that  experimental  psychology  can 
in  many,  if  not  all,  cases  state  definitely  that  a man 
with  such  and  such  reactions  ought  not  to  command  a 
company,  a regiment  or  a ship,  our  fighting  forces  will 
become  efficient,  not  before. 

The  varied  activities  of  our  medical  departments  are 
known.  When  I think  of  them,  what  is  uppermost  in 
my  mind  is  their  progress  in  combating  disease.  I may 
be  pardoned  for  speaking  of  two  illustrations. 

The  gas-bacillus,  the  cause  of  hospital  gangrene,  has 
lost  its  terrors  absolutely;  first  by  the  Carrel-Dakin 
treatment  of  wounds,  second  by  Dr.  Bull’s  discovery  of 
a serum  which  may  be  used  exactly  as  diphtheria  anti- 
toxin is  used.  Dr.  Carrel  is  a Frenchman  and  Dr.  Dakin 
is  an  Englishman ; but  both  have  lived  long  in  this  coun- 
try ; and  Dr.  Bull  perfected  his  method  at  the  Rockefeller 
Institute,  New  York.  '■  . 

My  second  illustration  is  the  discovery  of  the  means 
by  which  trench  fever  is  conveyed  from  patient  to  patient 
This  is  not  a dangerous  disease,  but  is  one  which  renders 
soldiers  non-combatants  for  the  time  being.  This  dis- 
covery has  just  been  made  in  France  by  two  of  our 


American  doctors,  both  attached  in  normal  times  to 
American  universities. 

You  are  probably  saying  to  yourselves,  "Yes,  this  is  in- 
teresting to  hear  about  the  scientific  achievements  of*  our- 
selves and  the  Allies ; but  what  is  the  real  use  of  it,  when 
Germany,  which  leads  the  world  in  all  branches  of  science, 
is  our  enemy?"  No  educated  man  should  assert  that 
Germany  is  the  leader  of  the  world  of  science.  It  is  true 
that  Germany  modestly  acknowledges  it,  and  every  Amer- 
ican newspaper  supports  the  claim  in  ways  both  direct 
and  insidious.  The  facts,  however,  do  not  support  it. 
Many  years  ago  it  undoubtedly  was  true,  but  a full  gen- 
eration has  passed  since  then. 

The  Prussian  form  of  government  does  not  encourage 
individuality  or  freedom  of  thought;  and  these  are  es- 
sential for  scientific  discoveries  and  scientific  develop- 
ment. In  all  seriousness  I maintain  that  Germany  has 
not  been  fruitful  in  ideas  for  many  years  in  any  of  the 
experimental  sciences,  with  the  exception  of  medicine. 
In  the  fields  of  physics,  of  chemistry,  of  meteorology,  of 
metallurgy,  you  must  look  for  the  leaders  in  other 
countries. 

It  may  be  true,  although  I doubt  it,  that  Germany  had 
the  best  generals,  the  best  guns,  the  best  ships ; she  cer- 
tainly had  the  largest  army  and  the  power  to  bear  upon 
any  point  the  greatest  force ; but  this  condition  has  passed. 

There  were  two  agencies  at  work  in  this  country  which 
in  reality  were  most  powerful  sources  of  German  propa- 
ganda. One  of  these  was  the  interpretation  given  to  news 
from  the  war  by  our  public  journals,  and  the  emphasis 
placed  upon  German  successes.  In  part  this  is  due  to  the 
lack  of  realization  by  the  managers  of  the  papers  of  their 
responsibility  in  the  matter,  but  in  larger  part  to  that 
policy  of  a newspaper  office  which  leaves  the  writing  of 
the  headlines  in  the  hands  of  inexperienced,  compara- 
tively uneducated  young  men. 

The  other  agency  of  German  propaganda,  and  a much 
more  vicious  one,  was  the  policy  adopted  by  our  own 
government  in  regard  to  giving  out  official  information. 
The  whole  policy  was  wrong,  and  should  have  been 
changed.  The  people  have  lost  confidence  in  the  govern- 
ment agents,  and  rightly  so;  they  are  either  optimistic 
to  a ridiculous  degree  or  boastful.  What  is  required  is 
that  the  government  must  realize  the  tremendous  respon- 
sibility of  the  office  charged  with  the  dissemination  of 
news.  There  is  no  man  in  America  too  great  for  this 
task.  He  must  command  the  absolute  confidence  of  every 
one ; he  must  be  able  to  speak  the  truth  and  nothing  but 
the  truth;  he  must  understand  the  thousand  phases  of 
the  war,  looked  at  from  a military,  a medical,  a scientific, 
a social  standpoint ; above  all  he  must  be  allowed  to  give 
the  American  people  real  information  in  regard  to  the 
efficiency,  the  achievements  of  our  people  and  of  the 
Allies. 

It  is  one  of  the  real  tragedies  that  the  American  people 
are  so  often  deceived  and  are  not  told  the  truth  about 
so  many  matters  which  concern  them  so  vitally.  If  our 
people  could  only  have  realized  the  exact  situation,  Ger- 
many would  have  lost  half  her  power,  because  in  fact  the 
American  people  were  afraid  of  her,  a condition  which 
is  absurd. 

The  time  has  come  for  America  to  recognize  the  use- 
fulness of  the  scholar,  the  thinker,  the  investigator  of 
science.  All  the  other  countries  of  the  world  have  done 
so  long  since.  It  is  only  in  regard  to  such  experimental 
sciences  as  physics  and  chemistry  that  there  is  this  failure 
in  this  country  to  appreciate  the  services  of  its  experts. 
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Langmuir’s  Beat  Receiver  Circuits 

CEVERAL  circuits  have  been  patented  by  Irving  Lan- 
^ muir  for  the  reception  of  undamped  waves  by  the  beat 
phenomenon.  They  are  shown  in  the  accompanying 
drawings  figures  1,  2 and  3.  In  figure  1 there  is  coupled 
to  the  plate  circuit  of  the  vacuum  tube  the  alternator  12 
through  the  inductance  13  which  acts  inductively  on 
the  plate  circuit  at  coil  11.  In  the  diagram  of  figure  2, 
a cascade  amplifier  is  shown  where  the  plate  and  grid 
circuits  of  the  first  and  second  valve  respectively  are 
coupled  through  a high  resistance  13  shunted  by  a varia- 
ble condenser  14.  In  figure  3 the  radio  frequency  alter- 
nator is  coupled  directly  to  the  antenna  through  the  in- 
ductance 22  and  23.  and  the  amplitude  of  the  locally  gen- 
erated current  is  regulated  by  the  resistance  R.  This  is 
distinctly  necessary  for  maximum  amplification. 

Langmuir’s  explanation  for  the  operation  of  these 
circuits  is  as  follows : 


Figure  1 — Showing  plate  circuit  of  the  vacuum  tube  coupled  to  alternator 


When  the  frequency  of  the  received  waves  and  of  the 
locally  generated  waves  differ  there  will  be  periods  when 
the  anode  8 is  positive  and  the  grid  5 is  positive  at  the 
same  time.  The  length  of  these  periods  will  of  course 
depend  upon  how  near  the  two  sets  of  waves  approach 
phase  opposition.  There  will  also  be  similar  periods 
when  the  anode  is  positive  and  the  grid  negative,  when 
the  anode  is  negative  and  the  grid  positive,  and  when  the 
anode  is  negative  and  the  grid  negative.  Current  will 
flow  freely  through  the  plate  circuit,  however,  only  dur- 
ing those  periods  when  the  anode  is  positive  and  the 
grid  positive.  The  length  of  these  periods  and  the  ampli- 
tude of  the  current  flow  will  increase  from  zero  when 
the  two  waves  are  in  phase,  to  a maximum  when  the  two 
sets  of  waves  are  directly  opposite  in  phase  and  will  then 
decrease  to  zero  again.  Inasmuch  as  these  periods  dur- 
ing which  current  will  flow  are  of  very  high  frequency, 
each  individual  impulse  of  current  will  have  no  effect 
on  the  telephone  receiver.  In  combination,  however,  the 
impulses  will  have  the  effect  of  a continuous  current 
which  gradually  increases  in  amplitude  from  zero  to  a 
maximum  value  and  then  decreases  again  to  zero  and 
as  a result  beats  will  be  heard  in  the  telephone,  the  fre- 
quency of  the  beats  being  dependent  upon  the  group 
frequency  of  the  current  impulses  set  up  in  the  plate 
circuit  and  this  group  frequency  in  turn  being  equal  to 
the  difference  in  frequency  of  the  two  sets  of  waves. 
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With  this  arrangement  the  only  signals  which  can  be 
received  are  those  which  are  transmitted  by  means  of 
waves  which  differ  in  frequency  from  those  produced 
by  the  local  source  by  an  amount  which  is  within  the 
range  of  audibility  of  an  ordinary  telephone  receiver. 
Waves  which  differ  in  frequency  from  the  locally  pro- 
duced waves  by  a greater  or  less  amount  than  the  audi- 
ble frequency  of  the  receiver  will  produce  no  effect. 

In  some  cases  it  may  be  desirable  that  the  positive 
half  wave  of  the  local  source  which  is  impressed  upon 
the  anode  be  made  greater  than  the  negative  half  wave. 
To  provide  for  this  a battery  10  may  be  employed  having 
its  positive  pole  connected  to  the  anode.  The  successive 
impulses  of  current  which  flow  in  the  plate  circuit,  hav- 
ing a high  frequency,  would  be  choked  back  by  the 
inductance  of  the  telephone  receiver.  To  prevent  this 
a condenser  14  may  be  shunted  across  the  terminals  of 
the  receiver.  In  some  cases  it  will  be  found  desirable 
also  to  employ  a battery  27  in  order  that  the  numerical 
value  of  the  negative  potential  imposed  upon  the  grids 
5 and  24  may  be  greater  than  that  of  the  positive  poten- 
tial. It  may  even  be  found  advantageous  in  some  cases 
to  make  the  battery  so  large  that  the  potential  of  the  grid 
will  always  be  negative.  On  the  other  hand,  it  may  be 
found  desirable  in  some  cases  to  so  connect  the  battery 
that  a positive  potential  will  be  imposed  on  the  grid.  It 
will  of  course  be  understood  that  other  suitable  forms 
of  current  operated  devices  than  a telephone  receiver 
may  be  used  for  receiving  the  signals. 


Figure  3 — Circuit  showing  radio  frequency  alternator  coupled  directly 
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In  some  cases  the  energy  of  the  received  waves  may 
be  so  small  that  the  amount  of  energy  which  may  be  con- 
trolled thereby  in  the  plate  circuit  of  the  tube  will  be 
too  small  to  give  an  easily  audible  signal  in  the  telephone 
receiver.  In  such  cases,  however,  the  current  fluctua- 
tions produced  may  be  easily  amplified  by  the  arrange- 
ment shown  in  figure  2.  In  place  of  the  telephone  re- 
ceiver in  the  plate  circuit  in  this  case  we  may  use  a high 
resistance  15  which  is  also  connected  in  the  grid  circuit 
of  a second  electron  discharge  tube  16.  This  circuit  in 
addition  to  the  grid  17  and  the  cathode  18  may  also 
include  a battery  19.  This  battery  may  be  so  connected 
that  normally  the  grid  17  has  a positive  charge.  In  this 
case  current  from  the  local  battery  20  will  always  flow 
in  the  plate  circuit  of  the  second  tube  in  which  the  re- 
ceiver 9 is  included.  When  current  flows  through  the 
plate  circuit  of  the  first  tube  the  drop  of  potential  in  the 
plate  circuit  will  principally  take  place  in  the  high  resist- 
ance 15,  and  this  will  cut  down  the  positive  charge  on 
the  grid  17  due  to  the  battery  19.  This  will  decrease 
the  current  flow  through  the  plate  circuit  of  the  second 
tube  and  the  current  fluctuations  set  up  in  this  manner 
will  produce  beats  in  the  telephone  receiver  in  a similar 
manner  to  that  described  in  connection  with  figure  1. 

The  Thermic  Telephone  as  an  Oscillation  Detector 

pROF.  DR.  HENDRIK  ZWAARDEMAKER  of 
-*■  Utrecht,  Netherlands,  has  shown  a circuit  for  the 
reception  of  electrical  oscillations  wherein  the  thermic 


telephone  is  employed  as  a detector.  He  has  observed 
that  the  sensitiveness  of  the  thermic  telephone  when  used 
as  an  oscillation  detector  can  be  considerably  increased 
when  it  is  polarized,  for  example,  by  pre-heating  it  with 
a direct  current. 

In  accordance  with  his  invention  he  corrects  the  ap- 
paratus as  shown  in  the  diagram  of  figure  1 where  the 
primary  of  an  oscillation  transformer  is  indicated  at  P 
and  the  secondary  at  S,  the  thermic  telephone  at  T 
shunted  by  a variable  condenser  C.  The  source  of  direct 
current,  B,  is  included  in  series  with  secondary  winding 
of  the  receiving  transformer  and  the  telephone  T. 

Prof.  Zwaardemaker  insists  that  the  circuit  shown  in 
this  diagram  is  sensitive  and  the  apparatus  will  respond 
to  very  weak  signals.  There  must,  however,  be  a certain 
relation  between  the  resistance  of  the  thermic  telephone 
and  that  of  the  secondary  coil  S.  The  air  space  within 
the  thermic  telephone  should  be  as  small  as  possible  and, 
in  general,  its  resistance  should  be  rather  high. 

, Dubilier  Vibrator  Transmitting  Sets 

A NOVEL  apparatus  for  the  production  of  electrical 
oscillations  has  recently  been  shown  by  William 
Dubilier  in  which  a vibrating  contact  constitutes  the  spark 


discharge  gap  of  a closed  oscillation  circuit.  The  method 
of  using  is  shown  in  the  accompanying  drawings  figures 
1,  2,  3 and  4. 

The  construction  of  the  vibrator  is  shown  in  figure  1, 
where  a vibrating  element  O carries  a contact  D-l  which 
makes  contact  with  a stationary  electrode  D-2.  The 
electromagnetic  winding  A serves  to  open  and  close  the 
contacts  D-l  and  D-2. 


In  the  diagram  of  figure  2,  the  interrupter  spark  gap 
is  shown  at  D,  a source  of  energy  at  B which  may  be 
direct  or  alternating  current,  an  inductance  at  L in  series 
with  the  spark  gap  and  generator,  and  the  primary  of 
the  oscillation  transformer  at  P.  The  complete  radio 
frequency  closed  circuit  comprises  the  spark  gap  D,  the 
variable  condenser  C-3  and  the  primary  P. 

The  operation  of  the  apparatus  has  been  explained  as 
follows:  The  current  passing  from  the  generator  B 
through  the  inductance  L,  through  the  transformer 
primary  P is  broken  at  contacts  D-l  and  D-2.  The  con- 
denser E is  in  parallel  with  the  gap  D and  is  charged 
by  the  action  of  the  arc  across  the  gap.  Inductance  L 
prevents  the  high  frequency  current  set  up  in  a circuit 
D,  C-3,  P from  traveling  back  through  the  generator  and 
also  assists  in  charging  the  condenser  due  to  its  self- 
induction  when  the  circuit  is  broken  at  D. 

The  inventor  declares  that  the  apparatus  operates  effi- 
ciently when  the  period  of  vibration  of  the  spring  in  the 
vibrator  has  a selected  ratio  to  the  natural  frequency  of 
the  oscillating  circuit  D,  C-3,  P,  that  is,  when  its  period 
of  vibration  is  either  equal  to,  or  a harmonic  of,  the  natu- 
ral frequency  of  the  oscillating  circuit. 

Modified  circuits  are  shown  in  figures  3 and  4 where 
a capacity  F and  an  inductance  G are  placed  in  parallel 
with  the  interrupter  D (figure  3).  In  figure  4,  the  con- 


denser P is  placed  across  the  primary  of  the  oscillation 
transformer  C.  Inasmuch  as  a simple  electromagnetic 
vibrator  is  used  to  produce  oscillations,  the  cost  of  manu- 
facture is  correspondingly  less ; and  moreover  because 
a closed  circuit  is  obtained  in  starting  the  oscillations,  a 
high  primary  potential  is  not  necessary.  A direct  current 
source  at  low  voltage  is  sufficient  to  operate  the  apparatus 
efficiently,  the  potential  of  the  oscillating  circuit  being 
raised  by  the  opening  of  the  gap  D-l  and  D-2  and  the 
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inductance  A.  The  inventor  states  that  the  apparatus  is 
particularly  useful  for  airplane  work.  He  gives  us  no 
information  concerning  the  constants  of  the  circuits  em- 
ployed nor  any  formula  by  which  the  proper  proportion 
of  the  inductances  and  capacity  are  secured. 

The  inventor  mentioned  that  the  circuit  produces  oscil- 
lations having  the  characteristics  of  undamped  currents 
for  a certain  period  and  a damped  or  quenched  character- 
istic for  a further  period. 

It  would  seem  from  the  explanation  given  that  the 
radio  frequency  oscillations  take  place,  for  example,  in 
circuit  D,  C-3,  P of  figure  2 at  the  time  that  an  arc  occurs 
between  the  electrodes  D-l  and  D-2  and  at  further  open- 
ing of  the  electrodes,  the  arc  is  extinguished  and  the 
oscillations  then  cease. 

Valve  Circuits  for  Radio  Reception  and  the 
Generation  of  Sustained  Oscillations 

IMPROVED  circuits  for  the  use  of  the  vacuum  valve  as 
a detector  of  damped  and  undamped  oscillations  have 
been  devised  by  Roy  A.  Weagant,  Chief  Engineer  of  the 
Marconi  Wireless  Telegraph  Company,  as  shown  in  the 
accompanying  figures  1 and  3.  Figure  2 is  a circuit 


Figure  1 — Weagant* s circuit  for  the  use  of  the  vacuum  valve  as  a detector 
of  damped  and  undamped  oscillations 

which  may  be  utilized  for  the  production  of  sustained 
oscillations  for  transmitting  purposes,  but  which  is  also 
applicable  for  radio  reception.  The  construction  of  the 
vacuum  tube  is  shown  in  figure  4,  being  an  improvement 
on  the  well-known  Fleming  valve  patented  in  1905.  It 
contains  a plate  P and  a filament  F surrounded  by  a 
copper  sheath  K and  which  is  preferably  electroplated 
to  the  glass.  The  sheath  is  of  sufficient  area  to  prac- 
tically enclose  both  electrodes. 

The  circuit  in  figure  3 can  be  made  to  generate  oscilla- 
tions in  groups  at  frequencies  above  or  below  audibility 
and  therefore  can  be  employed  for  wireless  reception  by 
the  beat  phenomenon.  Generally  speaking,  the  vacuum 
of  the  tube  when  used  as  in  figure  3 is  such  that  the  appli- 
cation of  100  volts  or  less  between  the  plate  and  filament 
will  produce  a visible  blue  glow  or  arc  like  effect.  The 
apparatus  shown  in  figure  1 will  generate  sinusoidal  cur- 
rents at  any  frequency  and  not  in  groups  as  the  apparatus 
in  figure  3. 

An  important  addition  to  these  circuits  is  the  use  of 
resistance  R-2  in  the  plate  circuit,  shunted  by  the  vari- 
able condenser  C-3.  When  this  resistance  is  very  high 
and  of  the  order  of  that  of  the  internal  resistance  of  the 
valve  itself,  it  permits  the  plate  voltage  to  be  adjusted 
to  a higher  value  than  is  desirable  without  its  use, 
enabling  the  operator  to  get  a critical  adjustment  of 
gas  ionization  so  that  minute  electrical  disturbances  im- 
pressed upon  the  tube  causes  a great  increase  of  current 
through  the  telephone  T.  The  resistance  contributes 
materially  in  obtaining  the  adjustment  whereby  automatic 
interruption  of  the  local  plate  current  is  obtained  enabling 
the  valve  to  generate  alternating  currents  in  groups  of 
damped  oscillations. 

The  inductance  3 in  the  plate  circuit  of  figure  1 per- 
forms several  novel  and  important  functions.  By  careful 


adjustment  of  its  value,  marked  amplifications  of  the 
incoming  signal  are  obtained.  The  maximum  amplifica- 
tion is  usually  secured  when  the  frequency  of  the  plate 


Figure  2 — Circuit  for  producing  curtained  oscillations  for  transmitting — 
it  also  applicable  for  radio  reception 


circuit  corresponds  closely  to  that  of  the  associated  cir- 
cuits to  which  the  sheath  is  connected.  By  the  use  of 
this  inductance  the  valve  becomes  a generator  of  sinu- 
soidal oscillations  without  depending  upon  any  particular 
critical  value  of  ionization  within  the  bulb.  As  a matter 
of  fact  in  contrast  to  the  circuit  in  which  this  inductance 
is  not  employed,  better  results  are  obtained  with  a tube 
in  which  the  vacuum  is  as  perfect  as  possible. 

When  the  apparatus  shown  in  these  diagrams  is  used 
as  a receiver  of  spark  signals,  the  circuits  are  tuned  so 
that  the  valve  is  just  on  the  verge  of  oscillation;  on  the 
other  hand  for  the  reception  of  undamped  waves,  the 
valve  is  made  to  oscillate  at  a frequency  slightly  different 
from  that  of  the  incoming  signal  producing  a beat  cur- 
rent. Another  advantage  of  the  inductance  element  3 in 
figure  1 is  that  it  will  amplify  weak  signals  whereas  with 
the  circuit  of  figure  3 wherein  this  inductance  is  elimi- 
nated, there  is  a minimum  strength  of  signal  below  which 
the  circuit  will  not  amplify. 

The  inventor  remarks  that  with  the  circuit  in  figure  1 
it  is  possible  to  start  with  a signal  which  is  below  the  low 
limit  of  the  device  when  the  inductance  is  not  present 
and  amplify  it  considerably.  Added  to  this,  we  may 
have  the  amplification  due  to  the  critical  gas  ionization 
within  the  valve.  The  combined  effects  bring  about  an 
enormous  increase  in  the  original  strength  of  the  signals. 

Still  better  signals  can  be  obtained  from  certain  types 
of  valves  by  providing  coupling  between  plate  and  second- 
ary windings  of  the  circuit  as  shown  in  figure  1 where  a 
wire  10  is  tapped  off  inductance  3.  Direct  coupling  is 
thus  obtained,  but  inductive  or  electrostatic  coupling 
might  be  used  as  well.  In  the  diagram  of  figure  2,  the 


Figure  3 — Another  form  of  Weagant’s  improved  circuit 


antenna  circuit  is  coupled  to  the  plate  circuit  inductance 
3,  the  grid  circuit  being  tapped  off  3 by  wire  10.  This 
circuit  also  includes  inductance  4,  shunt  condenser  C-5 
and  the  sheath  K.  This  circuit  constitutes  a powerful 
oscillation  generator  but  may  be  used  for  beat  reception 
as  well. 
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Editor's  Not*— Part  1 of  this  series  of  lessons  be«mn  in  the  May,  1917,  issue  of  Tbs  Whelms  Ac*.  Success!**  install- 
ments were  devoted  to  the  fundamental  action*  of  radio  transmitting  and  receiving  apparatus  for  the  production  and  reception 

of  dam^oralUuont.e*ent  ^ ^ ^ ^ w„e  generators,  including  bulb  transmitters  and  reccWcrs  for  the 

reception  of  undamped  oscillations.  The  direction  finder  .and  other  special  sppliancM  employed  in  radio  telegraph  work  will 
be  treated  fundamentally.  A discussion  of  the  basic  principles  of  wireless  telephony  will  terminate  the  senes. 

The  outstanding  feature  of  the  lessons  has  been  the  absence,  of  cumbersome  detail.  The  course  will  contain  only  the 
essentials  required  to  obtain  a government  first  grade  commercial  license  certificate  and  to  supply  the  knowledge  necessary  to 
become  a first  rate  radio  mechanic. 


REFLECTOR  ALTERNATORS 

(1)  In  the  radio  frequency  alternators  previously  de- 
scribed, radio  frequency  currents  were  generated  by  providing 
the  dynamo  rotor  with  a great  number  of  teeth,  the  rotating 
member  being  driven  at  very  high  velocities.  Some  of  the 
mechanical  and  electrical  problems  involved  in  such  design 
have  been  dealt  with  briefly  in  the  previous  issue. 

(2)  Alexanderson  has  developed  a special  radio  frequency 
alternator  which  we  have  not  described,  wherein  frequencies 
up  to  200,000  cycles  per  second  were  secured  by  providing 
an  armature  with  two-thirds  as  many  slots  as  the  effective 
number  of  field  poles.  Acting  on  the  vernier  principle,  the 
frequency  of  such  a machine  is  equal  to  the  number  of  field 
poles  on  one  side  multiplied  by  the  speed  of  the  armature 
per  second. 

(3)  In  the  reflector  type  of  alternator  here  to  be  de- 
scribed, frequencies  are  multiplied  within  the  same  machine. 
By  the  use  of  a relatively  low  speed  armature,  radio  fre- 
quencies up  to  60,000  or  80,000  cycles  per  second  can  readily 
be  obtained.  It  is  more  usual,  however,  to  design  such  ma- 
chines for  frequencies  around  40,000  cycles  per  second,  cor- 
responding to  wave  lengths  between  7,000  and  8,000  meters. 

FUNDAMENTAL  PRINCIPLE  OF  THE  FREQUENCY 
MULTIPLYING  ALTERNATOR 

(1)  The  student  familiar  with  the  operating  principle  of 
the  induction  motor  is  aware  that  it  consists  of  a stator  and 
rotor.  In  the  stator  a group  of  fixed  windings  are  so  ar- 
ranged that  a two  phase  current,  for  example,  produces  a 
magnetic  field  which  rotates  at  an  angular  velocity  deter- 
mined by  the  frequency  of  the  alternating  current.  The 
rotor  or  armature  consists  of  coils  wound  in  slots,  which  are 
short  circuited  and  in  which  the  changing  flux  generated  by 
the  field  poles  induce  a current.  The  flux  generated  by  the 
armature  current  reacts  upon  the  field  poles  and  the  armature 
is  set  in  rotation  in  a definite  direction. 

(2)  A rotating  magnetic  field  can  be  produced  by  a poly- 
phase (two  or  more  phases)  current  or  by  a single  phase 
current  provided  that,  in  the  latter  case,  two  field  windings 
are  supplied  and  are  so  designed  that  the  two  resulting  mag- 
netic fields  generated  thereby  are  out  of  phase. 

(3)  A single  phase  current  flowing  in  a single  set  of  field 
coils  of  an  induction  motor  does  not,  however,  produce  a uni- 
directional rotating  magnetic  field,  but  a field  which  alternates 
in  direction  and  changes  in  intensity.  In  the  case  of  the  in- 
duction motor  the  field  would  have  a tendency  to  turn  the 
armature  first  in  one  direction  and  then  in  the  opposite 
direction  with  no  resulting  motion.  However,  the  magnetic 
field  resulting  from  an  alternating  current  flowing  in . the 
stator  winding  may  be  thought  of  as  two  equal  and  oppositely 
rotating  fields  which  can  be  put  to  account  in  the  multiplica- 
tion of  radio  frequencies  within  a radio  frequency  alternator. 
This  is  done  in  the  Goldschmidt  reflector  alternator. 
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Figure  193 
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OBJECT  OF  THE  DIAGRAM 

To  show  how  an  alternating  current  may  be  ddubled  in  a 
generator,  the  field  coils  of  which  are  excited  by  alternating 
current. 

DESCRIPTION  OF  THE  DRAWINGS 

Figure  193  represents  a simple  alternator,  with  four  field 
poles  F,  fed  by  DC  current  from  an  external  source.  The 
armature  coils  are  indicated  at  A,  the  collector  rings  at  N 
and  the  external  circuit  at  T.  The  speed  of  armature,  for 
purposes  of  illustration,  is. assumed  to  be  1800  revolutions 
per  minute. 

Figure  194  is  a similar  diagram,  but  in  this  case  the  field 
windings  are  excited  by  alternating  current  of  the  frequency 
that  would  be  obtained  in  figure  193,  with  DC  excitation  cur- 
rent, and  an  armature  speed  of  1800  R.P.M. 

OPERATION 

The  speed  of  the  armature  is  30  revolutions  per  second 
and  therefore  in  one  complete  revolution  there  will  be  4 x 30 
or  120  changes  of  flux  through  its  windings.  This  will  induce 
120  alternations  of  current  in  the  armature  coils,  giving  a 
frequency  of  60  cycles  per  second. 

The  terminals  of  this  armature  T are  assumed  to  be  con- 
nected to  the  terminals  of  the  field  coils  in  figure  194.  Cur- 
rent of  a frequency  of  60  cycles  will  flow  in  the  field  circuit 
and  the  resulting  magnetic  field  can  be  thought  of  as  two 
equal  magnetic  fields  rotating  in  opposite  directions. 

If,  for  example,  the  armature  turns  clock-wise,  at  a speed 
of  30  revolutions  per  second,  no  cutting  will  result  in  respect 
to  the  component  of  the  field  which  rotates  clock-wise  and 
therefore  no  current  will  be  induced  in  the  armature  coils  A', 
but  in  respect  to  the  field  which  rotates  in  the  opposite  direc- 
tion it  is  clear  that  the  relative  motion  is  twice  the  velocity  of 
the  armature,  because  the  field  rotates  in  one  direction  at  a 
given  velocity  and  the  armature  rotates  in  the  opposite  direc- 
( Continued  on  page  19,  first  column) 
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To  indicate  the  fundamental  principle  of  circuits  of  Gold- 
schmidt’s radio  frequency  alternator. 

DESCRIPTION  OF  THE  DRAWING 

A stationary  DC  field  winding  known  as  the  stator  is  indi- 
cated at  S and  the  rotor  or  armature  at  R. 

Winding  S is  set  into  excitation  by  a DC  source  B in 
series  with  which  is  the  rheostat  R and  the  impedance  L-l. 

Since  the  impedance  of  the  rotor  and  stator  circuits  of  the 
alternator  must  be  reduced  to  a minimum  for  four  frequencies, 
the  rotor  and  stator  terminals  are  short  circuited  by  the 
inductances  and  capacities  shown.  For  example: 

In  the  case  of  the  rotor: 

Condenser  C-4,  inductance  L-3,  condenser  C-S  short  circuit 
the  rotor  R for  the  frequency  of  15,000  cycles.  (That  is,  in- 
ductance L-3  and  condenser  C-5,  short  circuit  R and  C-4). 

Condensers  C-4  and  C-3  short  circuit  the  rotor  for  45,000 
cycles. 

In  the  case  of  the  stator: 

Condenser  C-l,  inductance  L-2  and  condenser  C-2  short 
circuit  the  stator  S for  the  frequency  of  30,000  cycles. 

Condenser  C-l  and  the  electrostatic  capacity  of  the  antenna 
to  earth,  short  circuit  stator  S for  60,000  cycles — the  desired 
antenna  frequency. 

It  is  to  be  noted  that  condenser  C-4  alone  would  short 
circuit  the  rotor,  but  in  order  that  a separate  path  may  be 
supplied  for  the  current  of  45,000  cycles,  a second  circuit  of 
the  same  magnitude  as  R,  C-4,  namely  L-3,  C-5  is  connected 
in  series.  By  this  connection  we  have  doubled  the  inductance 
and  halved  the  capacity,  making  no  change  in  the  fundamental 
frequency  of  the  circuit.  The  rotor  remains  on  short  circuit 
to  the  fundamental  frequency  of  15,000  cycles  per  second  and 
another  path  through  C-3  is  provided  for  the  frequency  of 
45,000  cycles  without  changing  the  tuning  for  the  other  fre- 
quency. 

The  same  explanation  applies  to  the  stator,  the  product 
of  S and  C-l  equalling  the  product  of  L-2  and  C-2. 

OPERATION 

For  purposes  of  illustration  we  have  indicated  the  two  op- 
positely rotating  magnetic  fields  of  the  stator  and  the  rotor 
by  the  arrows  A'  and  B'  for  the  stator,  and  A and  B for  the 
rotor. 


( Continued  from  pane  18) 

tion  at  the  same  velocity.  There  will,  therefore,  flow  in  the 
armature  of  figure  194  a current  of  double  frequency.  This 
current  can  be  fed  to  the  field  windings  of  another  generator 
and  the  frequency  again  doubled,  but  as  will  be  shown  this 
multiplication  can  take  place  within  the  same  machine. 
SPECIAL  REMARKS 

(1)  In  figure  194  the  armature  A'  is  rotated  at  synchronous 
speed.  If  it  revolves  out  of  synchronism  with  the  two  mag- 
netic components  of  the  stationary  field  coils,  it  can  be  shown 
that  two  frequencies  will  be  generated  in  the  armature;  that 
is,  if  the  frequency  of  the  field  current  is  Nq  and  the  speed  of 
armature  is  such  that  if  the  field  windings  were  excited  by  DC 
current,  its  frequency  would  be  of  different  value  N«,  then 
the  frequencies  of  the  two  resulting  currents  in  the  armature 
circuit  will  be  N»+N>,  and  Ni — N». 

(2)  In  the  Goldschmidt  reflector  alternator,  owing  to  the 
fact  that  the  generation  of  radio  frequency  currents  is  in- 
volved, tuned  circuits  must  be  provided  in  order  to  reduce 
the  impedance  of  the  armature  and  field  circuits  for  several 
frequencies.  The  phenomenon  of  rotating  fields  is  employed 
as  in  the  above  illustration  and  the  armature  is  driven  at  such 
speeds  as  will  permit  the  desired  multiplication  of  frequencies 
to  take  place. 


The  stator  S is  provided  with  the  correct  number  of  poles 
so  that  the  initial  frequency  of  the  current  generated  in  the 
rotor  R is  15,000  cycles  per  second.  This  current  flows 
through  C-4,  L-3  and  C-5. 

The  magnetic  field  of  the  rotor  resulting  from  this  current 
can  be  thought  of  as  two  oppositely  rotating  fields  repre- 
sented by  the  devices  A and  B.  If  the  armature  be  assumed 
to  rotate  clock-wise,  component  A (since  it  is  opposite  to  the 
direction  of  rotation)  will  produce  no  effect  upon  the  stator 
winding  because  the  velocity  of  the  rotating  field  and  the 
armature  are  the  same  and  in  opposite  directions,  but  the 
component  B rotates  in  the  same  direction  as  the  armature 
and  at  the  same  velocity.  We  may  therefore  consider  the 
field  of  the  rotor  to  be  produced  by  an  alternating  current 
of  a frequency  N rotating  at  a frequency  N and  the  com- 
ponent B will  cut  the  stator  S at  a frequency  of  2N  or  30,000 
cycles.  This  current  is  increased  in  magnitude  by  short  cir- 
cuiting the  armature  with  condenser  C-l,  inductance  L-2  and 
condenser  C-2. 

With  reference  to  the  stator  S,  the  current  of  2N  produces 
oppositely  rotating  fields  indicated  by  the  devices  A'  B'.  The 
rotor  R cuts  through  B'  at  one-half  the  velocity  of  B'  (which 
is  equal  to  2N)  inducing  in  R a frequency  of  15,000  cycles  or 
N,  which  frequency  neutralizes  the  former  frequency  of  N.  In 
respect  to  component  A'  the  relative  motion  is  obviously  3N, 
for  the  armature  rotates  in  one  direction  at  a velocity  equal  to 
the  frequency  N and  the  component  A'  in  the  opposite 
direction  at  a velocity  equal  to  2N.  The  resulting  frequency 
is  therefore  3N  (or  45,000  cycles  per  second)  which  flows 
through  condensers  C-4  and  C-3. 

We  may  now  resolve  the  current  of  3N  in  the  rotor  R,  into 
two  oppositely  rotating  fields,  using  again  the  devices  A and 
B.  We  mifst  keep  in  mind  that  the  armature  rotates  clock- 
wise at  a velocity  equal  to  the  frequency  N.  In  respect  to 
component  A the  relative  cutting  upon  the  stator  is  3N — N or 
2N  (30,000  cycles  per  second)  which  current  neutralizes  the 
former  current  of  2N  in  the  stator. 

In  respect  to  component  B,  we  may  consider  it  as  a field 
of  3N  rotating  at  a frequency  N and  its  velocity  in  respect  to 
the  stator  is  4N  or  60,000  cycles.  This  current  flows  through 
C-l,  the  circuit  being  completed  by  the  electrostatic  capacity 
of  the  antenna. 


SPECIAL  REMARKS 


(1)  Reflector  alternators  of  200  kw.  output  have  been 
constructed  and  placed  in  actual  operation.  They  are  driven 
at  speeds  between  3,000  and  4,000  revolutions  per  minute  and 
are  supplied  with  360  field  poles. 

(2)  The  rotor  is  made  of  fine  iron  laminations  .002  inch 
in  thickness;  the  laminations  being  insulated  from  one  an- 
other by  thin  sheets  of  paper.  In  fact,  the  rotor  of  the  ma- 
chine is  one-third  paper.  The  air  gap  clearance  between  the 
rotor  and  stator  is  .03  inches,  which  requires  very  accurate 
design  throughout. 

(3)  The  stator  and  rotor  windings  are  similar  in  design, 
consisting  of  one  conductor  per  pole.  As  in  other  radio 
frequency  alternators  U shaped  windings  are  employed.  In 
order  to  prevent  excessive  rises  of  potential  in  the  alternator 
circuits,  the  rotor  and  stator  windings  are  wound  in  sec- 
tions permitting  either  a series  or  a parallel  connection.  The 
conductor  of  the  rotor  and  stator  is  made  up  of  a number 
of  very  fine  wires  in  the  form  of  a cable,  the  wires  being 
insulated  from  one  another  by  an  enamel  coating. 

(4)  Signaling  is  accomplished,  either  by  change  of  induc- 
tance in  the  antenna  circuit,  as  in  the  arc  system,  thereby 
tuning  and  detuning  the  antenna  circuit  each  time  the  key  is 
pressed,  or  the  key  may  be  inserted  in  series  with  DC  excita- 
tion circuit.  Special  precautions  had  to  be  taken  in  the 
latter  method  of  signaling  for  each  time  the  field  windings 
were  demagnetized,  the  load  was  taken  off  the  driving  motor, 
causing  a great  variation  in  speed,  throwing  the  machine  out 
of  resonance  with  the  antenna  circuit.  To  offset  this,  a 
double  contact  telegraph  key  is  provided  which,  when  the 
DC  excitation  circuit  s closed,  inserts  a resistance  in  series 
with  the  field  circuit  of  the  driving  motor.  The  reduction 
of  field  current  increases  the  driving  force  just  sufficiently 
to  maintain  normal  speed  under  change  of  load. 

(5)  The  reflector  alternator  is  not  suitable  for  radio 
transmission  at  variable  wave  lengths.  It  is  evident  that  a 
rapid  change  from  one  frequency  to  another  cannot  be  ob- 
tained and  beyond  this  the  best  efficiency"  is  obtained  at 
some  constant  speed.  Alternators  of  this  type  are  only 
applicable  to  transmission  between  land  stations,  operated  at 
fixed  wave  lengths.  Viewed  from  all  standpoints,  it  is  doubt- 
ful whether  they  will  have  any  considerable  commercial  ap- 
plication. 

(6)  Complete  resonance  between  the  antenna  circuit  and 
the  desired  alternator  frequency  is  established  by  an  aerial 
tuning  inductance. 
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Radio  Frequency  Changers 

Reported  Progress  in  Their  Application  to  Radio- 
Telegraphic  and  Telephonic  Communication 

By  E.  E.  Bucher 

Director  0/  Inetruction,  Marconi  Inctitute 
( Continued  from  the  December,  1918,  issue  of  The  Wkeless  Ace) 

Control  of  Antenna  Currents 


T N order  to  control  the  antenna  current  in  the  Arco- 
Meissner  frequency  changer  system,  it  has  been  found 
of  advantage  to  divide  the  auxiliary  magnetizing  circuits 
as  in  figure  17.  Here  the  last  group  of  frequency  chang- 
ers is  indicated  at  C with  the  primary  windings  P,  S, 
and  the  secondary  windings  P',  S'.  A source  of  direct 
current  B through  the  windings  EE  nearly  saturates  the 
core  of  the  yokes  Y and  Y'.  The  circuits  are  arranged 
so  that  with  the  degree  of  magnetization  afforded  by 
this  circuit,  the  antenna  circuit  including  the  secondaries 
P'  and  S'  is  slightly  off  resonance  with  the  radio  fre- 
quency changers.  Then  by  closing  the  key  K,  the  yokes 


Figure  17 — Split  key  control  circuit  of  the  Arco-Meissner  system 


are  further  magnetized  from  a separate  source  of  direct 
current  B'  thereby  establishing  complete  resonance  with 
the  antenna  system.  The  coils  E'  E'  are  therefore  de- 
signed to  provide  the  additional  magnetizing  force  re- 
quired to  saturate  the  core.  This  connection  gives  the 
advantage  that  the  electrical  control  of  the  saturation 
circuit  and  the  signaling  circuit  are  separate. 

Signaling  at  tone  frequencies  may  be  accomplished 
by  substituting  for  the  key  K a magnetic  interrupter  or 
for  wireless  telephony  a microphone  for  the  transmission 
of  speech.  The  inventors’  remark  that  this  separation 
of  two  magnetizing  circuits  is  of  particular  advantage  in 
case  tone  frequencies  are  secured  by  means  of  alternating 
current  at  audible  frequencies  circulating  through  ex- 
citation windings  E'. 


Universal  Type  of  Transmitter 

We  have  shown  in  the  previous  article,  the  circuits  of 
a complete  station  provided  with  means  for  the  produc- 
tion of  undamped  oscillations  for  telegraphy  or 
telephony,  or  for  the  production  of  groups  of 
damped  oscillations  all  from  the  same  source  of 
current — a radio  frequency  generator.  The  diagram 
which  reappears  in  figure  18  will  now  be  described 
more  in  detail.  All  these  arrangements  are  con- 
fined to  the  same  piece  of  apparatus  and  by  means  of  a 
selective  switch,  not  shown,  the  connections  can  be  shifted 
from  one  system  to  the  other  as  desired.  For  example,  in 
figure  18  the  yokes  Y-l  and  Y-2  constituting  the  last  step 
of  a radio  frequency  changer  system  carry  the  excitation 
windings  E'  fed  by  the  source  of  direct  current  B in 
series  with  which  are  the  choking  inductances  I,  the  reg- 
ulating resistance  R,  the  shunt  key  resistance  R-3,  a 
telegraphic  signaling  key  K-4,  a separate  telegraphic 
signaling  key  K-5  in  series  with  which  is  the  buzzer  B-2. 
A special  load  circuit  or  dummy  aerial  is  provided  by 
windings  S-5  and  S-6,  inductance  L-l,  the  ballast  R the 
variable  condenser  C-i,  and  the  switch  K-3.  Several 
telephonic  microphones  M connected  in  series  parallel  and 
each  group  in  series  with  an  inductive  resistance  R-4  are 
shown.  The  source  of  direct  current  is  the  battery  B-3. 
It  is  further  to  be  observed  that  the  primary  winding 
of  the  telephone  transformer  P-7  is  connected  to  each 
group  of  microphones  through  a condenser  C-7  so  that 
the  speech  current  flowing  through  P-7  acting  upon  sec- 
ondary S-8  contains  no  DC  component  but  only  the 
speech  variation  component. 

If  it  is  now  desired  to  telegraph  with  undamped  oscilla- 
tions, the  circuit  from  the  DC  source  B to  the  coils  E'  is 
closed.  The  strength  of  the  excitation  current  is  regu- 
lated by  the  resistance  R to  the  desired  degree  of  core 
saturation.  If  then  the  key  K-4  is  manipulated  so  as  to 
cut  resistance  R-3  in  and  out  of  the  circuit,  the  desired 
signals  are  produced  by  alternately  tuning  and  detuning 
the  alternator  and  antenna  circuits  in  the  way  explained 
heretofore. 

If  at  the  same  time  the  constants  of  the  load  circuit 
including  the  ballast  R,  are  properly  adjusted  and  the 
switch  K-2  is  closed,  the  load  on  the  generator  remains 
constant  for  it  is  automatically  shifted  from  the  artificial 
aerial  to  the  antenna  proper ; that  is,  the  constants  of  the 
circuit  are  so  selected  that  when  the  antenna  circuit  in- 
cluding windings  S-4  and  S-3  is  in  resonance  with  the 
impressed  radio  frequency,  the  inductance  of  S-5  and  S-6 
is  changed  to  throw  the  dummy  circuits  out  of  resonance 
and  vice-versa.  This  tuning  and  detuning,  may  it  be  re- 
peated, is  accomplished  by  changes  of  flux  through  the 
iron  cores.  The  provision  of  such  means  for  maintain- 
ing a constant  load  on  the  generator  is  particularly  es- 
sential in  the  use  of  high  powers  but  in  transmitters  in- 
volving the  use  of  small  amounts  of  energy,  satisfactory 
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Figure  18 — Frequency  changer  transmitting  system  for  wireless  telephony,  or  telegraphy  by  damped  or  undamped  oscillations 


signaling  may  be  accomplished  by  opening  and  closing 
the  keys  K-l  and  K-2  as  described  in  the  previous  article. 
Moreover  it  is  desirable  to  provide  both  means  of  signal- 
ing so  that  in  case  one  becomes  inoperative  an  alterna- 
tive arrangement  is  available. 

If  it  is  desired  to  generate  damped  oscillations  at  an 
audio  frequency,  key  K-5  is  opened  and  closed  causing 
the  buzzer  B-2  to  be  set  in  operation.  The  resulting 
variation  of  the  excitation  current  through  the  coils  E' 
through  the  operation  of  the  buzzer,  causes  sufficient 
change  of  impedance  in  the  radio  frequency  changers  to 
vary  greatly  the  antenna  current.  Thus  the  antenna  will 
radiate  oscillations  which  can  be  detected  by  detectors 
suitable  to  the  translation  of  damped  oscillations  only. 
In  place  of  the  buzzer,  alternating  current  may  be  super- 
imposed on  the  winding  E'  to  produce  damped  oscilla- 
tions at  audible  frequencies. 

The  Circuits  for  Wireless  Telephony 

To  use  this  apparatus  for  speech  transmission,  the  re- 
sistance R is  first  adjusted  to  a suitable  value,  and  then 
the  microphones  M,  connected  to  the  transformer  P-7, 
S-8,  are  put  into  operation.  R is  adjusted  to  a critical 
point  on  the  characteristic  magnetization  curve  so  that 
the  speech  currents  through  the  primary  P-7  set  up 
similar  currents  in  the  secondary  windings  S-8  and  the 
coils  N,  N.  The  resulting  change  in  flux  through  the 
yokes  Y-l  and  Y-2  will  cause  a relatively  great  change 
in  the  strength  of  the  antenna  current. 

A close  survey  of  the  microphone  circuit  will  show  that 
in  each  branch  two  microphones  are  connected  in  series 
but  three  branches  are  connected  in  parallel.  Each 
of  the  three  banks  is  fed  from  the  source  B-3,  through 
their  individual  resistances  R-4.  Across  each  microphone 
is  shunted  the  primary  P-7  of  the  telephone  transformer 
P-7,  S-8  each  branch  including  one  of  the  condensers  C-7. 


The  operation  of  the  microphonic  control  is  as  follows : 
Whenever  the  microphone  resistance  increases,  the  cur- 
rent through  its  series  resistance  remains  nearly  con- 
stant, but  the  current  through  the  microphone  diminishes. 
The  excess  current  resulting  therefrom  flows  through 
the  primary  ’ winding  P-7  and  the  corresponding  con- 
denser. 

Regarding  the  Design  of  the  Radio  Frequency 
Alternators 

After  many  experiments  Arco  and  Meissner  have 
found  that  a type  of  radio  frequency  alternator  having 
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Figures  19,  20,  21,  22 — Constructional  details  o<  the  dynamo  rotor 


an  air  gap  the  longitudinal  axis  of  which  has  the  direc- 
tion of  the  axis  of  the  rotor  gives  the  greatest  efficiency. 
This  construction  permits  the  use  of  a small  air  gap 
which  is  a matter  of  importance  on  account  of  the  large 
number  of  field  poles.  It  has  the  further  advantage  of 
increasing  the  output  of  the  machine. 

The  rotor  indicated  at  3 in  figures  19  and  20  consists 
of  a toothed  wheel  without  windings  driven  at  a very 
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Valve  Arrangements  of  the  Radio  Frequency 
Changers 

Finally  it  may  be  mentioned  that  it  is  possible  to  use 
the  well-known  valve  connections  for  the  radio  frequency 
changers  shown  in  figure  23.  They  are  symmetrically 


Figure  23 — Valve  connection  of  frequency  changers 


high  speed.  The  poles  which  are  formed  by  the  teeth 
are  of  equal  polarity  and  the  generation  of  radio  fre- 
quency currents  is  secured  by  an  undulation  of  flux  and 
not  by  a reversal  thereof  which  is  the  case  of  any  ordi- 
nary alternator. 

It  has  been  found  of  particular  advantage  to  divide 


the  generator  symmetrically  in  the  middle  at  right-angles 
to  the  rotor  axis  so  that  equal  stator  halves  5 and  6 as  in 
figure  19  are  obtained. 

The  continous  wave  windings  of  the  two  winding 
halves  7 and  8 of  figure  21  are  preferably  arranged  in 
parallel  so  as  to  maintain  the  generator’s  self-induction 
and  the  generator  voltage  developed  by  resonance  within 
the  winding  at  a low  value.  This  precaution  is  particu- 
larly necessary  because  on  account  of  the  large  number 
of  poles  in  high  frequency  generators  it  is  difficult  to 
insulate  the  armature  windings. 

In  order  to  further  reduce  the  difficulties  of  insulation 
due  to  high  voltages,  each  stator  half  in  generators  of 
high  power  is  divided  into  an  equal  number  of  sections 
and  the  two  corresponding  sections  of  the  two  armature 
halves  are  in  each  case  arranged  in  parallel  as  a group 
as  shown  in  figure  22. 

The  resulting  groups  are  preferably  arranged  in  series 
with  condensers  9 placed  between  each  group  as  indicated 
in  the  drawing.  This  arrangement  reduces  materially  the 
equalizing  currents  which  occur  in  the  parallel  arrange- 
ment of  the  armature  halves,  due  to  inequalities  in  the 
winding.  Beyond  this  the  maximum  voltage  between  the 
entire  winding  and  the  stator  is  no  greater  than  the 
voltage  between  an  individual  partial  winding  and  the 
stator. 

It  is  also  advisable  in  the  case  of  large  energy  outputs 
to  provide  means  for  conducting  cooling  water  through 
the  iron  and  stator.  This  has  been  provided  for  in  the 
latest  types  of  equipment. 


inserted  into  the  four  branches  of  a Wheatstone  bridge. 
In  the  middle  branch  of  the  bridge  of  the  group  A,  is 
inserted  the  primary  winding  of  a transformer  P acting 
on  the  secondary  S the  complete  circuit  of  which  is  timed 
to  currents  of  double  frequency.  The  current  in  S may 
be  fed  to  a further  group  of  radio  frequency  changers 
the  secondaries  of  which  are  directly  connected  to  the 
antenna. 

As  an  alternative  arrangement  two  of  these  mono- 
inductive  resistances  may  be  substituted  by  an  induction 
coil  from  the  middle  of  which  a third  conductor  is 


Figure  24 — Alternative  method  of  frequency  doubling 


branched  off  as  shown  in  figure  24.  Here  the  middle 
conductor  P is  connected  to  the  middle  of  the  armature 
winding  of  the  generator  1.  In  this  case  the  two  re- 
maining mono-inductive  resistances  or  rather  the  wind- 
ings A and  B are  arranged  on  one  yoke,  Y-l,  which  also 
carries  the  two  direct  current  windings  D-l  and  D-2. 
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In  Memory  of  “9YA." 

A CCORDING  to  word  received 
from  the  War  Department,  Lieut. 
Lyman  (Pete)  Case  has  been  missing 
in  action  since  August  14.  Later  ad- 
vices report  that  he  was  in  a bombing 
airplane  squadron  and  met  in  collision 
with  a German  machine  in  the  neigh- 
borhood of  Metz.  His  airplane  was 
seen  to  crash  to  the  ground  from  an 
altitude  of  12,000  feet. 


Lieut.  Lyman  Case,  reported  miss- 
ing in  action,  s former  well-known 
N.  W.  A.  member 


Lieut.  Case  will  be  well  remem- 
bered by  members  of  the  N.  W.  A. 
and  other  amateurs  of  the  United 
States  as  the  former  operator  of  9YA, 
of  the  State  University  of  Iowa,  Iowa 
City.  He  was  one  of  the  most  able 
assistants  in  all  of  the  national  relay 
programs  which  were  executed  prior 
to  the  declaration  of  war.  He  could 
see  the  handwriting  on  the  wall  and 
knew  that  sooner  or  later  the  Govern- 
ment would  need  a great  number  of 
young  men,  skilled  in  the  radio  art, 
and  devoted  nearly  all  of  his  spare 
time  in  teaching  everyone  within  sig- 
naling distance  of  9YA,  the  wireless 
code.  Regularly,  he  sent  out  baseball, 
football  and  boat  race  results  by  wire- 
less. These  bulletins  were  copied  as 
far  east  as  Pittsburgh. 

Lieut.  Case  was  born  August  7, 
1896,  in  Nokomis,  111.  His  parents 
live  in  Lamoni,  Iowa,  one  brother  be- 
ing Dr.  M.  W.  Case  of  Davenport, 
Iowa.  He  was  one  of  the  first  Iowa 
boys  to  enter  the  Officer’s  Training 
School  at  Fort  Snelling,  in  May,  1917. 


VICTORY! 


Get  Ready  for  Re-Opening 
of  Stations 


Wireless  Press  : 


Washington,  D.  C., 
Dec.  14,  1918. 


Hold  up  publication  of  “Age”  for  insertion  of 
following  notice : 

To  All  Member »: 

From  all  indications  the  bill  in 
Congress  to  blot  out  the  amateur  has 
failed.  The  amazing  war  record  of 
American  amateurs  has  been  openly 
recognized  before  the  Congressional 
Committee  and  an  amendment  to 
the  bill  has  been  introduced  permit- 
ting amateur  stations  to  reopen  on 
approximately  the  same  basis  as  be- 
fore the  war.  The  hearings  on  the 
bill  will  not  close  for  some  days,  but 
it  appears  that  the  Government  own- 
ership proposals  are  doomed.  Ama- 
teur communication  will  probably  be 
resumed  on  conclusion  of  peace  as 
before,  under  the  present  law,  the 
act  of  August,  1912. 

The  victory  is  cause  for  mutual 
congratulation  among  all  amateurs 
and  best  wishes  to  the  field  at  large 
are  extended  for  the  new  year. 

Special  Committee,  N.  W.  A. 

J.  Andrew  White, 
Alonzo  Focal,  Jr., 

E.  E.  Bucher, 


While  there,  he  volunteered  for  the 
Aviation  Section,  Signal  Corps,  and 
was  sent  to  Toronto,  Canada,  in  July. 
From  there  he  was  sent  to  Camp  Bor- 
den, Texas,  at  which  place,  in  Novem- 
ber, he  did  his  first  flying.  He  was 
transferred  to  Garden  City  the  1st  of 
January  and  sailed  for  England  Jan- 
uary 31.  In  Scotland,  for  several 
weeks  Lieut.  Case  engaged  in  daily 
flying.  He  wrote  numerous  letters  ex- 
plaining how  valuable  his  training  as 


Radio  Station,  24  Balloon  Co. 
France. 

The  Editor , Wireless  Age — Kindly 
pub  ish  this  in  your  valuable  magazine: 
Radio  men  in  the  U.  S.  service  “over 
there”  are  dying  to  receive  your  last 
month’s  Wireless  Age.  What  do  you 
say,  old  man?  Send  yours  soon.  The 
last  one  I saw  over  here  was  last  March. 
Hoping  to  hear  from  someone  in  regard 
to  this  soon,  I am  Yours, 

Joseph  E.  Engstrom, 
Radio  Station,  24  Balloon  Co.,  A.E.F. 
Air  Service. 


an  amateur  had  been  to  him.  He  was 
later  sent  to  France  and  was  one  of  the 
American  aviators  who  were  organ- 
ized with  the  Royal  Flying  Corps.  It 
has  not  been  possible  to  secure  in- 
formation as  to  where  Lieut.  Case 
was  buried. 

It  will  be  appreciated  if  all  the  wire- 
less amateurs  of  the  country  will  join 
with  the  writer  in  sending  letters  of 
condolence  to  his  family  in  their  be- 
reavement. Wm.  H.  Kirwan. 

Antenna,  Radiation  and  Ground 
Resistance 

I SUBMIT  herewith  a table  pre- 
pared from  actual  tests  showing 
the  relation  of  antenna  resistance,  ra- 
diation resistance  and  ground  resist- 
ance of  a particular  aerial  over  a 
change  of  wave  length  from  400  to 
2,000  meters.  The  antenna  had  a ca- 
pacity of  .00126  microfarads,  induct- 
ance of  43  microhenrys  and  a funda- 
mental wave  length  of  440  meters. 

Antenna  Radiation  Ground 


Wave 

Resist- 

Resist- 

Resist- 

Length 

ance 

ance 

ance 

400 

26.0 

14.0 

6.5 

500 

19.0 

9.0 

7.5 

600 

16.0 

6.7 

9.0 

700 

14.9 

4.9 

10.1 

800 

15.0 

3.5 

12.0 

900 

15.8 

3.0 

13.5 

1000 

16.9 

2.5 

14.8 

1100 

18.0 

2.0 

16.0 

1200 

19.0 

1.8 

17.5 

1300 

20.2 

1.7 

19.0 

1400 

21.5 

1.6 

20.2 

1500 

22.5 

1.5 

21.9 

1600 

24.0 

1.4 

23.0 

1700 

25.5 

1.3 

24.6 

1800 

27.0 

1.2 

26.0 

1900 

28.4 

1.1 

27.8 

2000 

30.0 

1.0 

28.7 

This  table  indicates  that  the  ground 
resistance  increases  gradually  for  each 
increase  in  wave  length,  but  the 
radiation  and  antenna  resistance  drop 
around  700  meters.  The  antenna  re- 
sistance then  increases  again.  The 
radiation  resistance  decreases  gradu- 
ally until  the  wave  length  of  1100 
meters  is  reached,  whereupon  it  de- 
creases more  slowly  and  at  a more 
uniform  rate.  The  most  effective 
radiation  would  take  place  at  wave 
lengths  between  600  and  700  meters, 
with  this  particular  aerial. — 

E.  T.  Jones — Louisiana. 
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Protests  With  a Point 

Evils  of  a Legislative  Boomerang 


THE  bill,  H.  R.  13159,  introduced  by  Congressman 
Alexander  and  referred  to  his  committee,  calls  for 
outspoken  protest  from  every  amateur  wireless  man  in 
the  United  States.  Senate  bill,  S.  5036,  which  appears 
to  be  a duplicate,  equally  calls  for  vigorous  opposition. 

These  bills  make  wireless  an  out-and-out  Govern- 
ment monopoly.  The  Navy  would,  by  the  bills’  pro- 
visions, come  into  possession  and  operation  of  the 
whole  American  radio  communication  system. 


an  educational  way  to  the  young  men  themselves  but 
also  to  the  country  at  large  when  the  necessity  for  their 
employment,  individually  or  as  an  organization,  may 
develop.” 

That  is  the  substance  of  the  letter.  The  necessity  for 
employment  which  President  Wilson  anticipated,  came 
a year  later,  in  the  emergency  of  war.  And  the  ama- 
teurs made  good — away  beyond  the  most  sanguine  ex- 
pectations. 


A provision  is  made  for  experiment  and  technical 
training  school  stations.  No  mention  is  made  of 
amateur  stations.  That  the  omission  was  intentional 
is  clear,  because  the  present  law  distinctly  classifies 
these  as : general  amateur  stations,  special  amateur 
stations  and  restricted  amateur  stations. 

Perhaps  some  genius  might  design  an  amateur  sta- 
tion that  would  not  transmit  signals  outside  his  state 
boundaries  or  receive  outside  signals — and  be  per- 
mitted to  operate.  But  this  is  a ridiculous  and  value- 
less assumption.  Yet  that  is  the  only  opportunity  the 
present  bill  offers.  It  frankly  and  unreservedly  gives 
the  Government  permanent  possession  of  radio  and 
its  unrestricted  operation. 

Two  conclusions  are  reached  by  reading  the  Alex- 
ander bill.  First,  that  the  Navy  expects  by  throwing 
the  sop  permitting  experiment  and  technical  schools 
to  operate,  to  overcome  the  objections  of  leading 
scientists  that  experimental  progress  in  an  infant  art 
would  be  killed  off  by  Government  monopoly.  Second, 
that  the  Navy  considers  amateur  wireless  of  no  real 
or  potential  value,  so  purposes  to  wipe  it  out. 

Against  the  opinion  of  the  framers  of  this  bill  is 
arrayed  a sizable  body  of  serious  students  in  the  art,  to 
which  the  Government  is  under  great  obligations.  The 
officers  of  the  National  Wireless  Association,  with  a 
membership  of  representative  character  and  propor- 
tions, feel  qualified  to  speak  the  unanimous  sentiment 
of  this  great  body  of  amateurs  succinctly  as  follows : 

The  Alexander  bill  is  a high-handed  and  unjustified 
attempt  to  trespass  on  the  rights  of  American  citizens 
and  a legislative  boomerang  that  will  do  incalculable 
damage  to  its  undoubted  exponents,  the  Navy  itself. 

On  behalf  of  its  membership,  the  officers  of  the  As- 
sociation call  for  complete  rejection  of  the  provisions 
of  H.  R.  13159  and  S.  5036,  on  the  grounds  that  enact- 
ment will  absolutely  stifle  amateur  radio  communica- 
tion and  thereby  bring  to  a permanent  end  the  develop- 
ment of  an  experimental  group  under  which  have  been 
conducted  activities  of  proved  value  to  the  nation. 

President  Wilson  approves  this  measure,  according 
to  newspaper  reports.  The  reasons  for  the  alleged  ap- 
proval are  not  given.  Wherefore  it  is  inconceivable  to 
amateur  radio  men  that  he  has  a true  appreciation  of 
the  deliberate  intention  to  end  amateur  work  in  wire- 
less. The  President’s  views  on  this  subject  are  on 
record  in  this  office.  On  March  1,  1916,  he  wrote  to 
the  Association  an  endorsement  of  its  activities,  the 
organization  of  amateurs  in  his  opinion,  being  “un- 
doubtedly a valuable  asset  to  the  nation.”  Further  on 
the  same  subject,  he  wrote:  “The  value  of  such  an 
organization  in  co-ordinating  the  activities  of  a large 
number  of  specially  qualified  young  men  along  care- 
fully planned  lines  will  be  of  great  benefit  not  only  in 
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In  return  for  which  service  and  fulfillment  of  prom- 
ise, we  are  given  to  understand  that  their  stations  in 
which  they  prepared  for  the  emergency,  are  to  be 
permanently  silenced  and  the  pursuit  of  their  studies 
in  radio  brought  to  an  end ! 

Such  an  attitude  is  inconceivable  from  the  world’s 
leading  exponent  of  freedom  for  all  peoples.  American 
amateurs  will  not  be  satisfied  that  the  President’s  en- 
dorsement of  the  Alexander  bill  was  given  with  the 
full  understanding  that  it  killed  off  amateur  activities 
unless  the  proponents  -of  the  bill  can  introduce  indis- 
putable evidence  to  that  effect. 


Amateur  Wireless  Station  Constructed  by  Alfred  Henry  Grebe 


It  is  difficult  also  to  recognize  the  obvious  truth  that 
the  bill  provides  for  the  Navy  to  monopolize  radio 
communication.  Amateurs  have  been  led  to  believe 
that  the  Navy  looked  upon  them  as  useful.  Captain 
Bullard,  the  first  officer  who  administered  the  high 
office  of  directing  naval  radio  communications,  is  on 
record,  before  the  hearings  in  committee  in  January, 
1917,  with  a statement  that  the  amateurs  should  be 
left  alone,  that,  to  quote  his  exact  words : “As  far  as  the 
Navy  is  concerned,  its  activities  are  toward  the  uplift 
of  the  amateurs  and  not  to  destroy  them  in  any  way.” 
Captain  Bullard  accepted  honorary  vice-presidency  in 
this  association,  too,  and  in  other  ways  indicated  the 
sincerity  of  this  viewpoint.  His  successor,  Captain 
Todd,  also  in  a letter  to  the  Association,  in  October, 
1916,  protested  against  a member’s  view  that  proposed 
legislation  “endangered  our  right  to  operate  our  wire- 
less stations,”  stating  this  statement  was  ill-timed  and 
misleading. 
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Secretary  of  the  Navy  Daniels  also  called  in  Decem- 
ber, 1915,  for  the  names  and  addresses  of  members, 
stating  then  that  the  need  might  arise  in  the  Navy  for 
many  more  men.  It  is  an  historical  fact,  now,  that  the 
need  did  arise  and  that  the  amateurs  responded  to  the 
call. 

In  fact,  during  the  war  period,  and  preceding  it,  re- 
peated requests  were  received  for  publication  of  ap- 
peals to  secure  the  enlistment  of  amateurs,  urgently 
needed  for  both  Army  and  Navy. 

Now  that  these  amateurs  have  served  their  use- 
ful purpose,  it  is  proposed  that  as  a class  they  be 
exterminated.  This  presupposes  a viewpoint  that  the 
emergency  having  passed,  a future  need  will  not  arise. 
Blot  out  the  amateur,  therefore ; he  has  served ; cast 
him  aside  now. 

It  does  not  appear  to  enter  into  the  question  that 
the  stimulus  of  wireless  telegraphy  as  an  art  has  a 
foundation  and  a source  of  personnel  supply  in  those 
who  begin  their  investigation  by  the  home-study  and 
experiment  method.  The  provisions  of  the  bill  ignore 
the  potential  value  of  thus  continuing  to  expand  the 
field.  It  is  sought,  rather,  that  all  future  activity  cen- 
ter about  the  radio  establishment  of  the  Government — 
that  the  development  of  a communication  method  still 
in  a transitory  state  from  an  art  to  a science,  be  com- 
mitted to  the  hands  of  a few  workers  on  the  Govern- 
ment payroll  or  in  technical  schools  or  professional 
laboratories.  The  individual  worker,  in  a phrase,  is  to 
be  suppressed.  No  opportunity  is  to  be  given  for  in- 
dependent investigation  and  possible  invention  by  the 
youth  of  the  nation — in  spite  of  the  fact  that  the  dis- 
covery of  wireless  telegraphy  was  made  by  Marconi 
when  a boy  just  out  of  his  ’teens! 

The  amateur  of  America  is  not  typified,  as  many 
would  like  to  have  the  lay  public  believe,  by  an  ir- 
responsible boy  tinkering  with  tin-can  apparatus  in  a 
backyard.  As  a class,  the  amateur  is  better  repre- 
sented by  a number  of  commissioned  Army  and  Navy 
officers  called  to  the  colors  from  civilian  pursuits  and 
engaged  in  designing  administration  work,  and  duties 
of  the  line  of  great  responsibility.  In  all  cases  he  is 
not  wearing  a uniform ; but  is  serving  also  as  inspector 
or  expert  radio  aide.  It  follows,  then,  that  the  skill 
of  these  amateurs  in  radio  is  considerable.  It  is  indis- 
putable, also,  that  this  skill  was  acquired  over  a long 
period  of  individual  experimenting,  not  through  the 
intensive  training  facilities  offered  by  the  Government 
in  emergency. 

The  amateur  who,  for  physical  reasons  or  because 
of  dependents,  couldn’t  don  olive  drab  or  navy  blue, 
has  also  served.  A generous  response  followed  the 
appeal  to  this  Association  to  supply  instructors  for 
radio  and  buzzer  operators,  20,000  being  required  by 
the  Signal  Corps.  Men  who  volunteered  for  this  work, 
conducted  by  the  Federal  Board  for  Vocational  Edu- 
cation, included  graduate  electrical  engineers,  power 
plant  superintendents  and  commercial  wire  chiefs — 
men  in  their  early  forties — and  all  amateurs  in  wire- 
less. 

As  a further  illustration  of  how  the  amateur  was 
viewed  by  the  military  establishment,  appeals  were 
made  to  this  Association  for  highly  skilled  men  for  the 
radio  intelligence  section,  it  being  specifically  stated 
that  students  in  schools  and  beginners  would  not  do. 
Men  of  the  requisite  qualifications  were  supplied  from 
amateur  ranks. 

These  special’ duties  proved  beyond  question  that 
in  wartime  the  nation  could  not  properly  function  in 
radio  without  men  of  experience.  The  experience  dealt 
with  in  the  instances  cited  is  100  per  cent,  amateur. 


Yet  it  is  now  proposed  that  the  work  of  these  men  in 
radio  be  stopped  short,  that  no  more  amateurs  be 
developed  or  present  ones  be  permitted  to  continue 
their  experimental  work! 

A monopoly  of  the  air,  as  this  bill  conceives  it,  is 
preposterous.  No  student  of  the  radio  art  will  con- 
cede that  scientific  development  is  feasible  if  left  solely 
to  employes  of  this  Government,  or  any  other.  Nor 
does  the  cry  of  “interference”  awaken  any  supporting 
response.  It  is  in  every  way  as  ridiculous  to  forbid 
vehicular  traffic  on  highways  because  Government 
business  is  being  transported  over  them,  as  it  is  to 
forbid  freedom  of  the  air  because  of  Government  com- 
munication. 

As  a war  measure,  silencing  and  shutting  down  am- 
ateurs was  right  and  proper.  There  was  no  protest. 
But  in  time  of  peace,  such  autocratic  proceedings  will 
meet  with  nation-wide  protest. 

The  matter  of  so-called  interference  has  been  dis- 
cussed at  length  many  times.  The  broad  statement 
that  what  little  interference  existed  was  caused  by  im- 
proper adjustment  of  receivers  and  transmitters  and 
poor  operation,  covers  the  whole  argument.  The 
present  law  provides,  by  fine  and  revocation  of  license, 
adequate  protection  from  this  annoyance,  which,  as  a 
matter  of  fact,  exists  in  infinitesimal  quantity. 

It  will  probably  be  argued  that  amateur  wireless 
must  be  killed  off  so  secrecy  may  be  maintained. 
Technical  advancements  insure  the  reduction  of  unin- 
tentional eavesdropping  to  an  unimportant  minimum. 
The  present  law  provides  fine  and  imprisonment  for 
divulging  the  contents  of  a message.  What  more  can 
be  accomplished?  Deliberate  interception  of  wireless 
messages  can  be  carried  on  secretly  no  matter  what 
restrictions  the  law  may  provide. 

It  is  impossible  to  insure  entire  secrecy  in  any  field 
of  communication.  All  wireless  messages  in  trans- 
mission are  not  easily  available  to  any  who  care  to 
listen.  And  it  is  wholly  unfair  to  the  radio  art  to 
deliberately  foster  that  opinion  in  the  public  mind. 
The  true  situation  is  simply  this:  Telephone,  tele- 

graph and  cable  lines  can  be  tapped  just  as  readily  as 
wireless  can  be  intercepted.  The  party-line  telephone 
and  the  telegraph  sounder  exactly  illustrate  the  con- 
ditions. 

Pertinent  to  the  subject  of  wilfully  disclosing  the 
contents  of  messages,  there  is  another  consideration. 
If  the  Alexander  bill  becomes  a law  100  per  cent,  of 
the  radio  communications  of  commerce  are  placed  in 
the  hands  of  naval  operators.  These  men  are  citizens 
of  the  United  States  and  of  course  subject  to  its  laws. 
Should  the  inference  be  drawn  that  they  are  less  sus- 
ceptible to  temptation  in  disclosing  commercial  secrets 
than  are  other  citizens — the  amateurs?  There  are 
laws  against  crime,  but  crime  is  committed.  Is  it  a fair 
assumption  that  Government  employes  are  immune, 
and  the  only  potential  lawbreakers  are  private  citi- 
zens? 

The  matter  of  secrecy  appears  from  any  angle,  un- 
important, if  not  irrelevant,  in  a discussion  of  reasons 
for  legislating  the  amateur  out  of  existence. 

While  not  a single  valid  reason  appears  why  the 
amateur  field  should  be  wiped  out.  it  is  clearly  demon- 
strable that  the  attainments  of  these  individual  work- 
ers are  an  appreciable  contribution. 

Prior  to  the  war  the  advances  in  radio  which  were 
contributed  by  Navy  men  were  negligible.  All  im- 
provements of  basic  character  originated  entirely  out- 
side the  Governmental  establishment.  The  naval 
achievements  consist  entirely  of  detailed  variations  in 
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design  of  apparatus  to  suit  military  needs.  Wartime 
improvements  are  another  matter  entirely;  the  ama- 
teurs, scientists  and  commercial  engineers  and  the 
Government  experts  all  became  a unit  working  to  a 
common  , end.  Whatever  developments  followed  only 
serve  to  emphasize  the  importance  of  the  civilian  radio 
man.  Thus  the  contributions  to  the  art  from  Gov- 
ernment sources  must  stand  examination  on  progress 
before  the  war.  And,  it  is  repeated,  not  a single  basic 
achievement  can  be  presented,  whereas  the  broad  field 
of  experimental  workers,  by  invention,  incontestably 
builded  the  art  to  a highly  efficient  state. 

The  assumption  that  with  Government  ownership 
in  force,  a hand-picked  personnel  of  experts  can  be 
drawn  into  the  ranks  of  official  radio  will  not  stand 
the  test.  There  is.  no  profit  in  inventing  where  there 
is  federal  domination,  comparable  to  the  reward  which 
commercial  industry  offers.  There  is  no  future  for  the 
amateur  in  production  engineering  where  commercial 
companies  will  have  but  one  customer,  the  U.  S.  Gov- 
ernment, and  prices  thus  become  arbitrary.  Patents 
will  have  a solely  speculative  value  because  the  Gov- 
ernment uses  any  invention  it  requires — and  refers  the 
inventor  to  the  Court  of  Claims  to  await  its  award,  if 
any. 

Naturally,  the  experimental  field  will  dwindle  down 
to  minute  proportions.  And  the  United  States — the 
promoter  of  freedom — will  face  the  sad  spectacle  of 
having  repressed  by  official  action  a great  body  of 
earnest,  thinking  young  men  from  continuing  a self- 
determined  course  of  educational  study.  It  cannot  be 
argued  that  this  form  of  education  will  be  adequately 
provided  for  by  technical  institutions  of  learning.  The 
incentive  to  gain  having  been  removed,  or  woefully 
restricted,  professions  other  than  radio  engineering 
will  appear  vastly  more  enticing  to  the  student. 

It  is  a fact  that  in  the  senior  engineering  class  at  the 
Columbia  University,  at  the  outbreak  of  the  war,  50 
per  cent,  of  the  student  body  were  former  radio  ama- 
teurs. Their  amateur  work  had  induced  them  to 
follow  electrical  engineering  as  an  eventual  profession. 

All  educational  institutions  are  required  to  appeal 
for  students;  they  must  be  attracted ; they  do  not  come 
to  the  higher  halls  of  learning  unless  they  are  encour- 
aged. And  it  is  submitted  that  amateur  wireless  is  an 
extremely  valuable  means  of  introduction  to  the  study 
of  electrical  science. 

The  demolition  of  the  amateur  field  in  radio  with 
one  legislative  blow  is  a serious  matter.  As  near  as 
can  be  ascertained  there  were,  prior  to  the  war,  175,000 
amateurs  in  the  United  States.  The  figures  are  based 
upon  the  sales  records  of  manufacturers  of  electrical 
supplies  which  show  that  the  purchases  of  receiving 
equipment  were  about  in  the  proportion  of  25  receivers 
to  1 transmitter.  Transmitting  stations  only  requiring 
licenses,  and  7,000  of  these  having  been  issued,  it  is 
evident  that  the  total  in  round  numbers  represents 
175,000  amateurs.  Since  these  stations  will  show  a 
fair  average  investment  of  $50  each,  there  is  an  aggre- 
gate investment  involved  of  something  like  eight  and 
‘three-quarter  million  dollars. 

But  that  sizable  sum  of  money  represents  more  than 
a loss  in  dollars  and  cents.  The  assembly  of  these 
stations  necessitated  a stupendous  amount  of  labor. 
And  with  this  labor  came  a still  greater  acquirement 
of  technical  knowledge — that  expensive  commodity, 
education — gained  by  first  hand  familiarity  in  assem- 
bling and  constructing ‘intricate  electrical  devices. 

Is  it  to  be  abandoned  by  a non-advantageous  legis- 
lative act?  Can  the  future  of  the  existing  amateur 


field  be  cut  off  short  without  due  consideration  of  its 
claims  of  valuable  achievement? 

In  the  war  just  ended,  amateur  wireless  saved  the 
Government  several  million  dollars.  It  has  been 
established  that  the  cost  of  training  men  for  military 
service  in  radio  was  about  $1,000  per  man.  In  the  case 
of  the  amateur  the  training  period  was  materially 
shortened,  the  per  capita  cost  being  reduced  perhaps 
two-thirds.  And  it  is  also  of  interest  that  the  total 
facilities  available  in  universities  and  technical  schools 
could  provide  for  but  150,000  men.  The  existing  ama- 
teur field  was  larger  by  25,000. 

Utility  is  another  consideration  worthy  of  note.  The 
achievement  of  Mr.  Apgar,  an  amateur,  in  disclosing 
to  the  Department  of  Justice  the  unneutral  messages 
sent  out  by  the  Sayville  station — resulting  in  its  seiz- 
ure— calls  for  recognition.  It  has  never  been  denied 
that  Texas  and  California  amateurs  detected  the  same 
type  of  communication  over  the  Mexican  border.  Nor 
can  the  credit  be  placed  anywhere  but  in  the  amateur’s 
hands  for  the  maintenance  of  communication  during 
the  floods  in  the  Middle  West  in  1914  and  1915.  It  is 
indisputable  also  that  an  amateur  saved  the  situation 
in  Hamilton,  Ohio,  in  1913.  During  that  flood  Mr. 
Swain,  an  amateur,  was  the  only  man  available  for 
communication.  He  connected  up  a key  and  sounder 
and  supplied  the  only  means  of  communication  from 
the  east  side  of  the  city,  thus  securing  food,  clothing 
and  other  supplies  urgently  needed.  Mr.  Swain’s  in- 
terest in  amateur  wireless  qualified  him  to  accomplish 
the  feat.  The  work  in  flooded  districts  did  not  end 
there.  Up  to  the  date  of  our  entry  into  the  war,  the 
station  of  the  Doron  brothers  in  the  same  city  was 
employed  in  reporting  the  stages  of  river  rise  when- 
ever the  possibility  of  a flood  was  imminent.  Through- 
out the  entire  country  drained  by  the  Miami  River  this 
station  was  regularly  consulted  for  reports  whenever 
the  river  began  to  rise. 

Amateur  wireless  has  a distinctly  recognized  place 
in  agricultural  areas  also.  Regular  distribution  of 
weather  reports  has  been  a voluntary  service  rendered 
in  outlying  districts  where  six  to  twenty-four  hours 
are  required  for  the  mail  to  arrive  from  the.  nearest 
office  of  the  Weather  Bureau.  That  farming  districts 
require  and  appreciate  this  service  of  amateurs  needs 
no  further  comment  when  one  reflects  upon  the  prob- 
lematical value  of  reports  arriving  by  mail  six  to 
twenty-four  hours  after  issuance. 

It  is  also  well  known  that  nearly  every  big  ranch  in 
the  West  had  its  amateur  station  for  the  same  reason. 

In  summary,  therefore,  it  is  contended  that  irre- 
parable damage  will  be  done  to  the  interests  of  the 
nation  at  large  if  the  Alexander  bill  becomes  a law. 
It  is  also  advanced  that  the  radio  art  will  stagnate 
under  a policy  of  Government  ownership  and  imperial- 
istic domination  of  radio  communication  with  all 
powers  vested  in  a department  organized  basically 
for  making  war. 

This  Association  knows  that  it  voices  the  full  senti- 
ments of  the  amateurs  of  the  United  States  in  express- 
ing this  protest.  Thousands  of  amateurs  are  still  in 
uniform  and  are  thus  effectively  silenced.  But  the 
protest  is  supported  by  the  large  majority  of  these 
patriots  also,  the  Association  is  confident,  for  many 
have  been  consulted  and  the  desire  for  permitting 
amateur  radio  communication  to  re-open  under  the 
present  law  (the  Act  of  August  13,  1912)  has  been 
unanimously  expressed. 

NATIONAL  WIRELESS  ASSOCIATION,' 

J.  Andrew  White, 

Acting  President. 
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Some  Technical  Aspect*  of  Government  Wireless 
Ownership 

A FAVORED  argument  of  the  proponents  of  Gov- 
ernment  ownership  to  enlist  legislative  support 
is  the  assumption  that  because  a wireless  telegram  has 
no  guiding  wire  but  employs  the  all-pervading  ether 
as  a conducting  medium,  it  is  entirely  beyond  the  con- 
trol of  the  sender;  therefore  it  will  set  up  interference 
to  the  operation  of  other  stations.  The  impression  is 
fostered  that  such  messages  find  their  way  into  the 
apparatus  of  stations  for  which,  they  are  not  intended, 
setting  up  a veritable  bedlam  which  nothing  but  Gov- 
ernment ownership  can  still.  Only  through  Govern- 
ment proprietorship,  the  argument  continues,  can 
these  cross  currents  be  prevented,  because  federal 
authorities  can  then  dictate  to  the  last  detail  the  daily 
operation  and  acts  of  every  radio  station  in  the  nation. 

To  the  lay  mind  these  statements  may  be  impressive, 
but  they  fail  in  the  true  light  of  the  engineering  facts. 
The  ether  carries  myriads  of  vibrations  simultane- 
ously without  interference.  It  is  generally  accepted 
today  by  leading  scientists  that  heat,  light,  X-rays  and 
the  electric  waves  of  wireless  telegraphy  are  nothing 
more  than  different  rates  of  vibration  of  the  ether. 
The  radio  engineer  may  select  one  of  several  thousand 
rates  of  vibration  and  employ  his  choice  in  communi- 
cating between  a given  set  of  stations  without  inter- 
fering with  the  operation  of  other  stations.  It  should 
be  made  clear  that  the  frequency  of  vibration  of  the 
wave  motion  sent  out  by  a wireless  transmitter  has  a 
certain  definite  value,  and  the  receiving  instrument 
must  be  adjusted  or  tuned  for  exactly  the  same  rate  of 
vibration  in  order  that  communication  may  be 
established. 

This  is  exactly  the  method  by  which  mutual  inter- 
ference between  wireless  stations  is  prevented.  There 
is  no  reason  to  believe  that  the  Government  radio  men 
are  better  qualified  for  selecting  and  using  frequencies 
of  vibration  than  are  the  experts  of  commercial  or 
amateur  radio. 

There  is  no  objection  to  Government  regulation  and 
supervision,  but  there  are  innumerable  objections  to 
sole  Government  ownership.  Under  the  existing  laws, 
Government,  commercial  and  amateur  stations  are 
provided  with  standard  wave  lengths,  which  in  them- 
selves eliminate  the  basic  ^problems  of  interference. 
Everyday  wireless  operation  has  demonstrated  that 
by  wisely  selecting  the  wave  lengths  to  be  employed, 
hundreds  upon  hundreds  of  wireless  stations  may  be 
operated  without  any  interference  whatsoever. 

Before  enacting  any  drastic  statutes  eliminating  the 
amateur  from  the  program,  Congress  should  investi- 
gate and  value  the  benefits  which  our  Government 
derived  in  the  recent  war  from  the  services  of  the 
amateur  wireless  operator.  It  should  be  known  that 
experimentation  in  this  art  is  the  best  promoter  of 
scientific  education  of  the  day.  The  degree  of  skill 
required  to  operate  wireless  apparatus  should  be  appre- 
ciated, as  well  as  the  value  of  the  amateurs’  experience 
in  continuing  the  art  of  wireless  telegraphy  through 
the  past  few  years. 

A second  so-called  argument  advanced  by  Govern- 
ment ownership  advocates,  is  that  the  amateur  wire- 
less operator  can,  if  he  chooses,  copy  down  commer- 
cial and  Government  messages,  thereby  coming  into 
possession  of  confidential  communications  which 
might  be  employed  in  a harmful  manner. 

It  is  this  committee’s  purpose  tb  prove  that  the 
amateur  wireless  experimenter,  obeying  existing  laws, 
will  not  interfere  with  official  or  commercial  message 
traffic. 


The  pre-war  regulations  were  sufficiently  stringent 
to  meet  all  technical  requirements  for  the  prevention 
of  interference.  Under  the  existing  law  amateur  wire- 
less transmitting  sets  are  restricted  to  the  wave  length 
of  200  meters,  and  power  input  of  one-half  kilowatt 
for  stations  within  five  miles  of  a Government  station, 
and  to  one  kilowatt  for  stations  outside  a prescribed 
zone.  A further  requirement  is  that  the  decrement  of 
the  radiated  wave  be  no  greater  than  0.2  per  complete 
cycle,  the  latter  being  a precaution  to  ensure  a sharp 
wave,  thus  decreasing  the  possibility  of  intecference 
or  cross  currents  at  any  Government  receiving  station. 

The  greater  proportion  of  official  and  commercial 
communications  are  dispatched  at  wave  lengths  above 
600  meters.  Certain  stations  are  operated  at  lower 
wave  lengths — down  to  300  meters — but  since  electric 
wave  radiation  at  the  shorter  wave  lengths  has  not 
proven  as  effective  as  at  600  meters  and  above,  the  use 
is  not  general. 

Receiving  apparatus  at  Government  stations  is  ordi- 
narily tuned  to  wave  lengths  of  600  meters  or  greater ; 
the  amateur  operates  on  a wave  length  of  200  meters. 
With  the  improvements  that  have  been  effected  in 
wireless  transmitting  and  receiving  apparatus  during 
the  past  few  years,  the  possibility  of  experimental 
stations  interfering  with  the  operation  of  Government 
stations  is  so  small  that  it  is  negligible. 

This  committee’s  contentions  are  based  on  the  fol- 
lowing facts : 

It  is  a comparatively  simple  matter  to  design  an 
amateur  transmitting  set  to  radiate  waves  with  a 
decrement  as  low  as  .05  per  complete  cycle.  Add  to 
this  sharpness  of  radiation  the  selectivity  obtainable 
with  modem  vacuum  tube  detectors  and  associated 
circuits,  and  it  will  be  found  that  between  stations 
with  wave  lengths  having  the  400  meter  difference  be- 
tween 200  and  600  meters  (or  even  a lesser  differ- 
ence) the  possibility  of  interference  is  reduced  to 
a minimum. 

Two  types  of  receiving  circuits  have  recently  been 
developed  that  further  reduce  interference  at  the 
receiving  station : — the  regenerative  beat  receiver  and 
the  cascade  radio  frequency  amplifier.  Either  system 
installed  in  a Government  station  will  eliminate  cross 
currents.  In  fact,  the  selectivity  of  the  cascade  circuit 
is  so  fine  that  it  requires  very  precise  adjustment  on 
the  part  of  the  receiving  operator  to  pick  out  the 
desired  signal. 

If,  under  all  circumstances,  it  is  necessary  that  ama- 
teur transmitting  stations  comply  in  every  detail  with 
the  law  in  respect  to  the  sharpness  and  purity  of  the 
wave  radiated  from  transmitters,  no  complaint,  then, 
can  arise  from  Government  stations.  With  a pure 
wave  emission  a one-half  kilowatt  amateur  station 
may  be  operated  within  a mile  of  a Government  station 
equipped  with  modem  receiving  apparatus  of  the  type 
aforementioned  and  not  cause  the  slightest  interfer- 
ence. To  insure  this  freedom  from  interference  it  is 
only  necessary  for  the  Government  to  exercise  its 
authority  under  the  present  law;  viz.,  see  to  it  that 
the  amateur  station  radiates  a pure  wave. 

In  support  of  the  statement  that  a 200  meter  ama- 
teur station  will  not  interfere  with  the  operation  of 
Government  stations,  is  an  exact  knowledge  of  radio 
engineering  principles  and  a series  of  actual  tests  made 
under  practical  conditions.  It  follows  that  if  a Gov- 
ernment station  is  interfered  with  by  a 200  meter 
amateur  transmitting  set,  the  apparatus  at  the  Gov- 
ernment station  is  poorly  designed  or  improperly 
handled. 
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It  must  be  admitted  that  the  damped  wave  spark 
transmitter  adjusted  for  low  decrements  afford  sharp- 
ness of  tuning  nearly  equal  to  continuous  wave  gen- 
erators, but  if  the  decrement  of  the  spark  transmitter 
is  still  employed  as  an  argument,  the  amateur  may 
resort  to  more  modem  types  of  undamped  wave  trans- 
mitters, thereby  removing  the  last  vestige  of  justifiable 
complaint  about  interference. 

Greatly  improved  apparatus  has  been  developed  dur- 
ing the  war.  The  vacuum  tube  transmitting  set,  for 
example,  has  been  highly  perfected  and  is  one  which 
amateurs  may  employ  to  the  greatest  advantage.  It 
is  possible  to  operate  these  transmitters  at  the  wave 
length  of  200  meters  with  a power  output  of  a frac- 
tional amount  of  a kilowatt  of  energy.  Because  with 
such  transmitters  genuine  undamped  waves  will  be 
radiated,  the  factor  of  selectivity  will  be  vastly  in- 
creased over  the  old  type  of  transmitter,  removing  to 
the  lowest  degree  the  possibility  of  setting  up  interfer- 
ence with  a Government  station.  It  is  unquestioned 
that  vacuum  tube  transmitters  will  be  adopted  by  ama- 
teur experimenters  in  increasing  numbers  and  within  a 
short  time  pre-war  types  of  spark  transmitters  will  be 
in  minority  use. 

The  United  States  Government  already  has  had 
through  previous  legislation  control  of  the  operation 
of  amateur  wireless  stations.  In  the  event  that  any  of 
them  did  not  comply  with  the  law  they  were  reported 
and  the  regulations  were  enforced  by  the  Govern- 
ment’s local  inspector  operating  under  the  Department 
of  Commerce.  Violations  of  the  law  in  pre-war  times 
were  limited  to  a few  instances,  and  were  entirely 
unintentional.  A reminder  from  the  Government  in- 
spector proved  sufficient  to  place  the  offending  experi- 
menter on  the  straight  and  narrow  path.  There  is 
no  reason  to  believe  that  the  amateur  will  in  the 
future  get  out  of  the  control  of  the  Government 
authorities. 

Now,  on  the  subject  of  a supposed  second  argument : 
What  possible  harm  can  be  occasioned  by  the  presence 
of  the  amateur  eavesdropper?  What  confidential  in- 
formation would  he  by  chance  be  likely  to  hear  in 
carrying  on  his  experimental  work?  A few  Govern- 
ment orders,  many  commercial  messages  and  ship 
position  reports!  But  he  is  already  enjoined  by  Gov- 
ernment legislation  from  divulging  the  contents  of 
such  communications,  and  any  one  whose  interests 
might  be  injured  by  his  disclosures  would  have  full 
recourse  to  the  courts  of  law  for  damages.  To  the 
best  of  this  committee’s  knowledge,  not  a single 
instance  of  the  kind  occurred  during  five  years  of  regu- 
lated amateur  operation. 

It  does  not  appear  that  there  is  any  danger  to  busi- 
ness interests  through  the  reception  of  messages  by 
the  eavesdropper;  business  men  do  not  send  confi- 
dential communications  in  plain  English  over  the  tele- 
phone, cable  or  wireless.  It  cannot  be  said  that  the 
wires  or  cables  are  strictly  secret  and  it  should  be 
known  that  long  distance  wireless  telegraphy  in  the 
immediate  future  will  be  conducted  at  speeds  of  200 
words  or  more  per  minute.  Apparatus  has  already 
been  perfected  that  will  permit  such  rapid  trans- 
mission and  reception.  Ear  reception  is  limited  to  30 
or  40  words  per  minute.  So  the  amateur  has  little 
chance  of  ascertaining  the  contents  of  high  speed 
messages,  unless  he  is  provided  with  a mechanically 
elaborate — very  costly — high  speed  recorder  capable 
of  taking  down  these  signals. 

With  long  distance  radio  communication  carried  on 
at  200  words  per  minute  and  important  business  mes- 
sages from  ship  to  shore  or  shore  to  ship  transmitted 


in  cipher  or  code,  about  the  only  messages  that  the 
eavesdropper  will  be  likely  to  hear  would  be  some- 
what to  this  effect : 

MARY  SMITH,  ALTOONA  I SHIP  DOCKS  AT  TEN  O’CLOCK. 
MEET  ME. — JOHN. 

Inadvertent  disclosure  of  the  contents  of  such  a 
communication  would  be  somewhat  analogous  to  the 
immensely  harmful  practice  of  country  postmasters 
reading  incoming  postcards. 

What  benefits  would  a Government  monopoly  give 
to  the  nation  at  large?  None  whatsoever.  It  would 
invest  the  powers  of  control  in  the  hands  of  a favored 
few.  It  would  destroy  all  incentive  for  the  inventive 
genius  of  our  country  to  conduct  research  towards 
improvement  of  wireless  communication.  Forfeited 
would  be  the  hundred-and-one  commercial  applications 
of  the  art  which  would  naturally  follow  under  private 
ownership  and  freedom  of  operation.  It  would  give 
the  Government  the  power  to  say,  “thus  far  and  no 
further.”  The  advance  of  the  individual  would  not 
rest  on  merit,  but  upon  bureaucratic  favoritism.  It 
would  destroy  the  enthusiasm  characteristic  of  Ameri- 
can enterprise  to  develop  a new  art.  It  would  com- 
pletely wipe  out  a branch  of  experimentation  that  has 
done  more  to  further  the  interests  of  technical  edu- 
cation than  any  other  discovery  heretofore  made.  Such 
a procedure  on  the  part  of  our  Government  is  utterly 
un-American  and  contrary  to  all  precedent. 

Who  is  responsible  for  the  great  inventions  in  wire- 
less telegraphy  in  the  United  States?  Surely  they 
cannot  be  credited  to  Government  initiative.  Who, 
it  may  well  be  asked,  perfected  the  Radio  Frequency 
Alternator,  the  Poulsen  Arc  Generator,  the  Vacuum 
Tube  Transmitter,  the  Regenerative  Beat  Receiver, 
the  Vacuum  Tube  Wireless  Telephone  Transmitter, 
the  Direction  Finder,  the  Weagant  Static  Eliminator, 
and  numerous  other  appliances  which  have  advanced 
the  art  in  the  past  few  years?  Every  single  one  of 
these  inventions  were  perfected  by  private  citizens. 
Many  of  these  men  were  former  amateurs,  and  in 
many  cases  it  was  the  observations  of  these  men  as 
amateurs  which  spurred  them  on  to  make  deeper 
investigations  resulting  in  the  solution  of  some  diffi- 
cult scientific  problem.  Who  knows  but  that  some 
amateur  wireless  experimenter  will  bring  forth  a new 
idea  that  will  revolutionize  the  art? 

Of  all  the  inventions  of  the  past  half  century,  none 
has  created  such  universal  interest  as  wireless  teleg- 
raphy. Resulting  experiments  have  been  of  immense 
benefit  to  mankind  because  they  have  tended  to  pro- 
mote technical  education,  a matter  of  paramount 
importance  to  America’s  industrial  future. 

Amateur  radio  operation  requires  a study  of  funda- 
mental principles  of  electricity.  An  insight  into  the 
electrical  and  mechanical  sciences  is  thus  gained  that 
most  likely  would  not  be  induced  by  any  other  line  of 
experimentation.  It  has  been  demonstrated  that  the 
amateur’s  keenness  in  manipulating  wireless  teleg- 
raphy equipment  was  of  untold  benefit  to  the  Govern- 
ment in  the  recent  war.  Through  his  experience  the 
amateur  relieved  the  Government  instructor  of  a great 
deal  of  unnecessary  delay  in  training  enlisted  men  to 
operate  the  Government's  wireless  apparatus. 

We  have  shown  ourselves  to  be  a resourceful  nation 
in  the  event  of  a national  crisis  such  as  arose  in  the 
recent  war.  Our  shops,  our  laboratories,  colleges  and 
universities  were  turned  into  a united  war  machine  to 
carry  out  the  plans  of  the  military  establishment. 
Where  would  we  have  stood  had  not  the  amateur 
experimenter  and  the  scientist  responded  so  Whole- 
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heartedly  to  the  call?  Whatever  argument  may  be 
presented  that  the  amateur’s  small  wireless  station 
might  prove  detrimental  to  our  peace-time  naval  and 
military  program,  fails  before  the  more  forceful  one 
that  a small  army  of  amateur  wifeless  operators  will 
again  be  of  inestimable  advantage  in  possible  future 
emergencies.  The  amateur  wireless  experimenter 
should  be  left  alone.  Our  country  may  be  only  too 
glad  to  utilize  his  services  at  a most  unexpected 
moment. 

TECHNICAL  COMMITTEE,  N.W.A. 

A Plea  for  the  Radio  Amateur 

T T is  greatly  to  be  hoped  and  urgently  to  be  desired 
A that  the  bill  now  pending  in  Congress  for  the  con- 
trol of  radio  communication  during  peace  times,  and 
tending  to  prohibit  amateur  wireless  communication, 
should  be  defeated. 

No  government  created  the  art  of  radio  communi- 
cation. The  art  and  science  of  radio  communication 
were  both  brought  into  existence  by  the  efforts  of 
amateurs,  amateur  electricians  and  physicists.  It  ill- 
becotnes  representatives  of  a government  like  ours 
that  they  should  seek  now  to  confiscate  from  the 
amateurs  of  the  country  that  facility  which  amateurs 
produced. 

The  right  to  use  the  air  we  breathe  for  talking  by 
sound-waves  is  unchallenged  to  all  citizens  of  our 
globe.  Why  should  the  right  to  talk  through  the  air 
by  invisible  electro-magnetic  moves  be  denied! 

Everyone  will  agree  that  when  an  amateur  abuses 
his  privilege  of  free  speech  by  radio,  through  the  ether, 
so  as  to  interfere  objectionably  with  the  rights  of 
others,  the  offending  amateur  should  be  proceeded 
against  according  to  law ; but  within  the  proper  limits, 
the  amateur  should  be  encouraged  and  aided  by  the 
government,  not  discouraged  and  repressed.  During 
the  last  fifteen  years,  a number  of  improvements  in 
radio  communication  have  come  about  through  the 
enthusiasm  and  studies  of  amateur  radio  operators. 
Now  that  the  government  is  able  to  utilize  these 
improvements,  the  proponents  of  this  bill  will  seek  to 
confiscate  them,  to  the  exclusion  of  all  future 
amateurs. 

The  privilege  of  listening  in,  and  also,  within  reason- 
able limits,  of  joining  in  the  world’s  conversation 
through  the  all-pervading  ether  is  a godsend  to  our 
race  and  time.  No  one  but  an  amateur,  or  person  who 
has  practiced  radio  communication,  can  fully  appre- 
ciate the  magnitude  of  that  privilege — the  opportunity 
of  listening  in  succession  to  all  the  multitude  of  mes- 
sages borne  upon  the  ocean  of  electromagnetic  waves. 
To  destroy  that  privilege  would  be  one  of  the  most 
cruel  acts  of  history,  worthy  only  of  the  Bol- 
sheviki.  During  war  time,  there  has  been  no  notice- 
able complaint  on  the  part  of  the  amateurs  of  the 
country,  at  being  debarred  from  use  of  the  radio  appa- 
ratus that,  in  many  cases,  they  had  built  up  with  great 
pains  by  their  own  hands.  Now  that  peace  is  being 
restored,  it  should  be  allowed  to  restore  its  blessings 
to  the  radio  amateur. 

The  cultivating  and  civilizing  influence  on  all  our 
people,  especially  our  young  amateurs,  of  putting 
themselves  into  intellectual  communion  with  fellow 
radio  telegraphists  all  over  the  world,  is  a great  asset 
to  the  country.  The  privilege  of  entering  into  the 
great  electromagnetic  ocean  of  intellectual  exchange  is 
of  the  greatest  educative  value.  Anyone  who  has 
enjoyed  the  installation  and  operation  of  an  amateur 
radio  station,  knows  that  this  is  a free  education  in 


itself.  It  is  an  occupation  that  not  only  develops  the 
soul  of  the  individual  by  giving  him  an  insight  into 
the  mysteries  of  electromagnetics  and  the  mysteries  of 
long-distance  transmission  of  ideas;  but  also  tends  to 
make  him  or  her  a more  useful  individual  by  becoming 
conversant  with  the  international  code  of  Morse  sig- 
nals. During  the  war  we  have  trained,  at  great 
expense,  thousands  of  young  men  to  become  operators, 
in  order  to  perform  more  usefully  the  military  tasks 
assigned  to  them.  This  training  in  signaling  will  be, 
also,  of  great  value  to  those  who  have  acquired  it,  in 
times  of  peace.  By  excluding  the  radio  amateur  from 
his  natural  rights  and  privileges  as  a dweller  in  the 
universal  atmosphere,  a relatively  large  number  of 
self-trained  Morse  operators  will  be  lost. 

Radio  communication  is  still  a very  young  art, 
although  it  has  been  developing  by  leaps  and  bounds. 
There  is  an  enormous  amount  of  work  yet  to  be  done, 
in  order  to  perfect  and  simplify  the  art  of  radio  com- 
munication by  telegraph  and  telephone.  Every  en- 
couragement should  be  offered  to  all  the  young  ama- 
teurs throughout  the  world  to  help  in  this  development 
work.  If  they  are  excluded  by  force  of  government 
authority,  the  work  of  development  will  be  confined 
to  a mere  handful  of  government  selected  men.  Even 
on  the  assumption  that  the  best  men  are  employed  in 
the  selected  group,  it  is  evident  that  with  the  aid  of  all 
the  amateurs  in  addition,  they  will  be  able  to  accom- 
plish much  more. 

The  great  boon  of  radio  communication  should  be 
left,  as  far  as  possible,  free  to  all,  under  suitable  legal 
restrictions  against  abuse  of  the  privilege.  Only  in 
that  way  will  inventors  be  stimulated  to  work  at  the 
various  problems  presented  by  the  art.  If  the  entire 
business  of  radio  communication  is  vested  in  the  hands 
of  the  government,  the  market  for  the  sale  of  improve- 
ments by  the  work  of  inventors  will  be  so  restricted 
that  very  few  will  have  the  cdftrage  to  persevere. 

Experience  during  the  recent  war  has  abundantly 
shown  that  there  will  be  no  difficulty  in  the  immediate 
acquisition  by  the  military  authorities  of  all  the  radio 
plants  of  the  country,  amateur  or  professional,  when 
the  emergency  arises.  Because,  for  that  reason,  the 
government  is  properly  entitled  to  lay  its  hands  upon 
all  radio  communication  in  war,  it  owes  to  the  public 
the  right  of  free  communication  in  times  of  peace. 

A world  in  which  the  voice  of  the  radio  amateur  is 
hushed  by  the  power  of  the  law,  and  in  which  no  one 
has  the  right  to  speech  except  the  army  or  the  navy, 
would  be  a world  no  longer  free. 

A.  E.  Ken  nelly,  Sc.D.,  A.M., 
'Vice-President,  N.  IV.  A., 
Professor  of  Electrical  Engineering, 
Massachusetts  Institute  of  Technology. 

Past  President,  Institute  of  Radio  Engineers. 
Past  President,  American  Institute  of  Electrical  Engineers, 
Former  Principal  Electrical  Assistant  to  Thomas  A.  Edison. 

Radio  Amateur  Work  as  a Scientific  Mind 
Builder 

PRESUMABLY  the  chief  reason  why  men  no  longer 
burrow  holes  in  the  sides  of  hills  to  serve  as  their 
permanent  residences  is  because  it  is  one  of  the  finer 
human  traits  to  question  and  experiment.  To  make  a 
shelter  out  of  boughs  proves  the  possession  not  only 
of  a spirit  of  inquiry  as  to  the  possibility  of  improving 
on  the  muddy  cave,  but  also  a marked  tendency  to  try 
something  which  may  turn  out  to  be  a real  im- 
provement. 

One  of  the  most  personally  pleasant  survivals  of  the 
cave  man’s  attitude  to  question  and  try  is  the  experi- 
mental attitude  of  the  modern  radio  amateur. 
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Presumably  (and  fortunately)  there  never  has  been 
an  amateur  who  was  not  a human  question  mark,  or 
who  was  ever  satisfied  with  his  knowledge  of  what 
was  going  on  in  the  apparatus  used  by  him.  The 
continual  series  of  changes  made  by  the  up-to-date 
amateur  show  how  alive  he  has  been  and  also  his  need 
for  verifying  experimentally  any  point  concerning 
which  |ie  is  in  doubt. 

Since  a questioning  and  experimental  attitude  is  a 
real  national  asset,  particularly  in  a free  nation  like 
ours,  it  is  encouraging  to  note  how  widely  the  activi- 
ties of  the  amateur  have  spread.  An  occasional  word 
of  caution  is  necessary,  however.  To  question  even 
thoroughly  demonstrated  facts  is  destructive.  To 
change  and  experiment  with  equipment  until  all  its 
usefulness  is  destroyed  is  absurd.  The  amount  of  ex- 
perimental work  carried  out  by  the  amateur  neces- 
sarily should  be  limited  by  his  discreet  and  reasonable 
use  of  apparatus  and  by  the  guard  which  he  must  set 
on  himself  in  avoiding  interference  with  other  ama- 
teurs. Above  all,  he  must  bear  in  mind  the  grimly 
serious  nature  of  the  traffic  handled  by  commercial 
and  governmental  stations,  and  use  every  means  to 
avoid  interfering,  for  his  pleasure,  with  what  is  in  their 
case  a life-and-death  or,  at  least,  a bread-and-butter 
matter. 

There  is  a personal  aspect  of  the  work  of  the 
amateur  which  has  considerable  attractiveness.  Chat- 
ting with  one’s  friends  by  radio  certainly  promotes  a 
sort  of  broad  neighborliness.  A man’s  point  of  view 
cannot  fail  to  be  broadened  by  having  in  his  circle  of 
acquaintances  a number  of  equally  enthusiastic  ama- 
teurs, centered  not  only  in  neighboring  towns  but  even 
in  adjacent  states  or  further.  The  “small  town”  atti- 
tude melts  away  at  the  touch  of  the  radio  key  and  the 
amateur’s  world  broadens  out  with  the  increasing 
range  of  his  transmitter. 

On  the  other  hand,*  this  increased  range  of  the 
amateur  may,  and  unfortunately  sometimes  does, 
bring  him  within  the  ken  of  commercial  receiving  sta- 
tions in  his  neighborhood.  A proper  amateur  code  of 
ethics  will  at  once  prompt  him  to  reduce  power  rather 
than  to  risk  interference  with  important  commercial 
or  governmental  messages. 

America  has  always  been  proud  of  Yankee  ingenuity 
and  manual  skill.  Dexterous  handling  is  surely  fos- 
tered by  radio  experiments.  Aside  from  the  delicate 
and  accurate  touch  on  the  key  required  for  careful 
sending,  there  is  a great  amount  of  delicate  adjustment 
of  couplings,  of  variable  condensers,  of  crystal  points, 
and  similar  equipment.  All  of  these  help  toward  the 
development  of  the  observing  eye  and  a careful  and 
dependable  hand.  The  amateur  develops  a pride  in 
the  neat  workmanship  and  excellent  finish  of  his  set 
and  in  its  careful  lay-out  and  business-like  appearance. 
He  develops  ingenuity  in  meeting  unusual  experi- 
mental difficulties,  in  improvising  new  equipment  even 
out  of  discarded  odds  and  ends.  Such  resourcefulness 
is  well  worth  while. 

The  amateur  may  purposely  or  inadvertently  be- 
come a listener-in  on  private  communications  from 
ship  to  shore.  This  unusual  privilege  obviously  car- 
ries with  it  a proper  obligation  to  maintain  a gener- 
ously co-operative  spirit,  calling  for  the  exercise  of 
proper  caution  that  there  be  no  interruption  of  this 
traffic  or  annoyance  caused  to  its  dispatchers.  It  is  a 
grave  question  whether  indiscriminate  listening-in  to 
private  communications  will  last  indefinitely.  High 
speed  or  code  transmission  may  play  a part  in  the  com- 
munication of  the  future. 

The  amateur  of  the  United  States  will  therefore  do 
well  to  raise  the  standard  of  what  may  be  called  his 


“profession”  by  joining  the  leading  engineering  insti- 
tute in  the  field  and  affiliating  himself  with  local  ama- 
teur socities  as  well.  He  will  thus  keep  in  touch  with 
all  modern  improvements  and  through  the  medium  of 
the  higher  grade  radio  magazines,  know  exactly  what 
is  going  on.  In  this  way  he  will  not  lag  behind  the 
times,  nor  unconsciously  cause  trouble  to  the  com- 
mercial stations. 

We  may  hope  under  these  conditions  to  have  a 
steady  stream  of  radio  engineering  recruits  drawn 
from  the  ranks  of  the  amateur  with  a resulting  advan- 
tage to  the  entire  field. 

Alfred  N.  Goldsmith,  Ph.D., 
Vice-President,  N.  W.  A. 

Director  of  Radlotelegraphlc  end  Redlotelephonto  Laboratory,  Collece  of 
the  City  of  New  York; 

Editor,  Proceedings  of  the  Institute  of  Radio  Engineers. 

Front  the  American  Radio  Relay  League 

A VERY  serious  situation  has  arisen.  Unless  all  of 
us  amateurs  act  quickly,  a law  will  be  passed  in 
Washington  which  will  wipe  amateur  wireless  com- 
pletely out. 

I know  you  will  find  this  hard  to  believe,  BUT  IT 
IS  SO.  A bill  has  been  introduced  in  both  the  House 
and  the  Senate  which  may  prohibit  amateur  wireless. 
It  is  GOVERNMENT  OWNERSHIP  APPLIED 
EVEN  TO  OUR  AMATEUR  WIRELESS,  and  who- 
ever introduced  it  is  guilty  of  gross  lack  of  apprecia- 
tion of  the  patriotism  of  those  amateurs  who,  not 
waiting  to  be  drafted,  VOLUNTEERED  in  those  first 
dangerous  days  of  unpreparedness  when  our  Army  and 
Navy  were  in  desperate  need  of  young  men  who  knew 
Wireless.  Not  only  are  these  young  men  ignored,  but 
the  bill  is  likely  to  be  pushed  through  while  they  are 
absent  in  their  country’s  service  and  rendered  mute 
by  military  regulations,  and  forbidden  to  appeal  on 
their  own  behsdf. 

Our  American  Radio  Relay  League  officers  are  fight- 
ing hard,  but  we  are  only  a handful.  Alone,  we  cannot 
make  the  Congressmen  in  Washington  appreciate  the 
importance  of  amateur  wireless.  You  must  help  us. 
You  positively  must  write  a letter  immediately,  and 
see  that  it  is  mailed  before  the  sun  goes  down  tonight 
to  your  Representative  and  also  your  Senator  in  Con- 
gress. You  should  say  something  like  this: 

We  protest  against  the  injury  that  will  be  done 
many  young  men  of  this  country  if  House  Bill  13159 
and  Senate  Bill  5036,  which  may  prohibit  amateur 
wireless,  are  passed  without  a full  and  free  hearing. 
It  will  take  time  for  the  amateurs  to  present  their  case 
because  most  of  them  are  in  the  Army  or  Navy  and 
away  from  home.  The  Bills  should  be  held  up  until 
the  amateurs  can  be  informed  of  what  threatens  them. 

If  you  do  not  know  the  name  and  address  of  your 
Representative  or  Senator,  your  Postmaster  will  tell 
you.  You  must  help,  and  today,  or  good-bye  to  all 
amateur  wireless  and  the  valuable  experience  and 
education  that  comes  with  it.  Who  knows  but  what 
a future  Edison,  Westinghouse  or  Marconi  is  in  the 
making  in  your  very  house  if  he  is  allowed  to  continue 
his  amateur  wireless  work. 

THE  AMERICAN  RADIO  RELAY  LEAGUE,  INC. 

Hiram  Percy  Maxim, 
President. 

The  Amateur  as  an  Army  and  Navy  Expert 

YOUR  attention  is  seriously  called  to  a bill,  H.  R. 

13159,  “To  further  regulate  radio  communication,” 
introduced  by  Mr.  Alexander  on  Nov.  21,  1918,  which 
was  referred  to  the  Committee  on  the  Merchant  Ma- 
rine and  Fisheries. 
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From  articles  which  have  appeared  in  the  press, 
this  bill  was  interpreted  by  many  concerned  to  merely 
give  the  Secretary  of  the  Navy  the  power  to  operate 
or  maintain  all  commercial  radio  stations  on  land  or 
on  permanently  moored  vessels  now  in  existence 
within  the  jurisdiction  of  the  United  States  or  any  of 
its  possessions,  and  that  the  commonly-called  “radio 
amateur”  would  still  be  allowed  to  erect,  maintain  or 
operate  for  experimental  and  private  use  a radio  sta- 
tion— if  properly  licensed,  as  provided  by  the  Act  to 
Regulate  Radio  Communication,  approved  August  13, 
1912. 

A glance  at  an  official  copy  of  Mr.  Alexander’s  bill 
shows  that  the  “radio  amateur”  was  not  even  men- 
tioned. 

In  the  Act  of  1912  a distinction  was  made  between 
different  classes  of  land  stations  as  follows: 

(1)  Public  Service  Station  (a)  general  (b)  limited. 

(2)  Limited  Commercial  Stations. 

(3)  Experimental  Stations  for  the  development  of 

radio  communication. 

(4)  Technical  and  Training  School  Stations. 

(5)  General  Amateur  Stations. 

(6)  Special  Amateur  Stations. 

(7)  Restricted  Amateur  Stations. 

On  the  present  bill,  H.  R.  13159,  the  amateur  station 
is  ignored.  Evidently  Mr.  Alexander  does  not  know 
the  important  part  which  the  "radio  amateurs”  have 
played  in  the  war  for  democracy. 

After  the  United  States  declared  war  on  Germany 
our  Government  sent  out  a call  for  several  thousand 
trained  radio  operators  which  were  needed  at  once  in 
various  branches  of  the  Army  and  the  Navy.  The 
result  was  that  more  than  five  thousand  radio 
amateurs,  skilled  in  the  operation  of  modern  radio 
apparatus,  enlisted  or  accepted  civilian  positions  in 
the  Army  or  the  Navy. 

If  Mr.  Alexander  had  excluded  the  radio  amateur 
from  his  bill  of  1912,  this  radio  personnel,  would  not 
have  been  available  for  the  great  emergency.  Depend- 
able radio  operators  and  radio  experts  capable  of  oper- 
ating and  erecting  modern  complicated  radio  apparatus 
cannot  be  trained  over  night;  their  skill  rested  on 
years  of  constant  study  and  experimenting. 

Statistics  compiled  two  years  ago  showed  that  there 
were  over  100,000  radio  amateurs  in  the  United  States, 
not  taking  into  account  the  boys  and  others  who  were 
merely  playing  with  radio.  Amateurs,  as  they  are 
called,  are  the  real  experts,  for  they  work  at  wireless 
for  the  love  of  it;  they  are  building  new  apparatus  all 
the  time,  experimenting  with  improvements  in  mate- 
rials and  in  methdfis,  spending  the  greater  portion  of 
their  leisure  time  at  the  work.  They  are  the  en- 
thusiasts. 

It  was  a New  York  amateur,  Edwin  Howard  Arm- 
strong, president  of  the  Radio  Club  of  America,  who 
invented  the  regenerative  action  of  the  vacuum  tube 
detector  which  has  made  possible  many  recent  evolu- 
tions in  the  radio  art.  Mr.  Armstrong  is  now  a Captain 
in  the  Signal  Corps,  U.  S.  Army,  and  has  been  in 
France  for  over  a year  as  radio  expert. 

Below  is  a list  of  a few  New  York  radio  AMA- 
TEURS who  have  been  in  the  U.  S.  Government 
service  since  we  declared  war  on  Germany,  stationed 
!n  Washington,  helping  to  solve  the  many  radio  prob- 
lems from  their  knowledge  obtained  through  experi- 
menting with  their  own  home-made  amateur  appa- 
ratus : 

Mr.  T.  Johnson,  Jr.,  Expert  Radio  Aide  in  charge 
of  Aircraft  Radio,  U.  S.  Navv. 


Lieut.  H.  Sadenwater,  U.  S.  Navy,  Radio  Officer, 
Aircraft  Radio. 

Lieut.'  W.  S.  Lemmon,  U.  S.  Navy,  Radio  Officer, 
General  Radio. 

Mr.  B.  R.  Cummings,  Expert  Radio  Aide,  General 
Radio,  U.  S.  Navy. 

Mr.  F.  W.  L.  Horle,  Expert  Radio  Aide,  General 
Radio,  U.  S.  Navy. 

Mr.  T.  A.  Hart,  Expert  Radio  Aide,  General  Radio, 
U.  S.  Navy. 

Mr.  A.  Allen,  Expert  Radio  Aide,  General  Radio, 
U.  S.  Navy. 

Mr.  L.  Spangerberg,  Radio  Inspector,  Aircraft 
Radio,  U.  S.  Navy. 

Mr.  J.  A.  Fried,  Chief  Radio  Draftsman,  Radio  Divi- 
sion, U.  S.  Navy. 

Ensign  T.  J.  Styles,  U.  S.  Navy,  Aircraft  Radio. 

Capt.  D.  C.  McCoy,  Radio  Officer,  Division  of  Mili- 
tary Aeronautics. 

Mr.  J.  O.  Smith,  Radio  Expert,  Division  of  Military 
Aeronautics. 

With  restrictions  under  the  existing  law  of  1912, 
and  using  modem  apparatus  of  the  continuous  wave 
type,  the  radio  amateur  cannot  cause  interference  with 
naval  stations.  In  my  estimation,  instead  of  eliminat- 
ing the  amateur,  he  should  be  encouraged  to  experi- 
ment more  than  ever,  so  that  if  the  emergency  should 
again  arise,  the  Government  will  have  at  its  disposal 
many  thousand  radio  stations  needed  on  airplanes, 
tanks,  balloons,  warships,  torpedo  boats,  troopships, 
land  stations  of  any  type,  etc. 

If  this  bill  becomes  a law,  it  means  that  the  “radio 
amateur”  will  be  completely  ignored  and  only  “scien- 
tists” will  be  allowed  to  experiment  with  radio  ap- 
paratus of  any  description — receiving  stations  in- 
cluded. By  a scientist,  I mean  a professor,  or  highly 
technical  engineer,  actually  considered  such  by  the 
Secretary  of  the  Navy. 

You  are  requested  to  take  immediate  action  against 
the  approval  of  this  bill  without  an  amendment  au- 
thorizing the  “radio  amateur”  to  operate  or  maintain 
a radio  station  for  experimental  purposes. 

Louis  Gerard  Pacent, 
Radio  Club  of  America. 


Genuine  Preparedness 

THE  lamentable  unpreparedness  of  our  country  at 
the  time  of  entering  the  war  was  complete  in  every 
respect  but  one — radio  operators.  The  immediate  re- 
sponse of  some  twenty-five  odd  thousand  amateurs, 
trained  to  the  minute  in  radio  operation,  was  the  one 
conspicuous  exception  to  our  otherwise  total  unreadi- 
ness. It  seems  unbelievable  that  the  Government 
would  countenance  the  loss  of  thousands  of  men  in 
constant  training  for  one  of  the  most  important 
branches  of  warfare,  as  would  result  by  the  passage 
of  the  Alexander  bill  in  its  present  form. 

Let  the  Amateur  still  be  under  the  regulation  of  the 
Government  afs  in  the  past,  and  this  army  of  specialists 
will  be  ready  day  and  night  for  the  country’s  call. 

H.  E.  Rawson, 

Station  7ZR,  Rawson  Ranches. 

Kuna,  Idaho. 


Upjust  Legislation 


THERE  is  now  pending  before  the  House  a Bill, 
H.  R.  13159,  proposed  by  Mr.  Alexander  to  “Fur- 
ther Regulate  Radio  Communication.” 
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I would  strongly  urge  your  opposition  to  the  pas- 
sage of  this  bill,  as  it  aims  to  suppress  the  develop- 
ment of  radio  communication  by  private  individuals. 

Among  the  many  reasons  why  the  “radio  amateur” 
should  be  encouraged  rather  than  suppress,  are  the 
following: 

Immediately  after  our  entry  into  the  war,  FIVE 
THOUSAND  RADIO  AMATEURS  placed  them- 
selves at  the  disposal  of  the  Military  and  Civil  Depart- 
ments of  the  Government.  This  would  have  been  en- 
tirely impossible  were  it  not  for  the  fact  that,  before 
the  war,  there  were  many  thousands  of  radio  amateurs 
experimenting  and  maintaining  their  own  stations, 
built  by  themselves  and  used  for  developing  the  art. 
Moreover,  the  present  high  stage  of  development  is 
largely  due  to  the  efforts  of  radio  amateurs.  Pre- 
eminently among  these  is  Mr.  Edwin  H.  Armstrong, 
who  through  the  development  of  the  oscillating  audion 
made  possible  the  practical  use  of  long  distance  com- 
munication and  the  possibility  of  directing,  by  means 
of  the  radiotelephone,  Aircraft  in  battle. 

Many  high  positions  are  now  held  in  the  Military 
and  Civil  Governmental  Departments  by  men  who  just 
recently  were  radio  amateurs. 

Any  legislation  which  ignores  the  radio  amateur  is 
fundamentally  unjust  and  should  be  relentlessly  op- 
posed. A.  H.  Grebe. 


QRM  from  Washington 

HpHE  eighth  wonder  of  the  world  is  the  activity  of 
A Congressmen  in  and  about  a number  of  things 
that  are  useless,  and  in  some  cases,  pernicious.  One 
of  the  most  startling  examples  of  this  proclivity  has 
been  manifested  recently  in  the  House  of  Representa- 
tives by  the  introduction  of  a bill  in  the  65th  Congress 
by  Representative  Alexander  for  the  ostensible  pur- 
pose of  regulating  radio  communication,  which  in 
reality  is  a bill  calculated  to  wipe  out  the  radio  ama- 
teur in  the  United  States  and  take  away  from  the 
people  at  large  all  right  to  have  wireless  apparatus  or 
to  become  proficient  in  the  use  and  management  of  an 
amateur  wireless  station. 

How  serious  such  a prohibition  would  be  to  the  in- 
terests of  the  country  at  large  is  revealed  when  we 
consider  the  part  that  the  so-called  “radio  amateur” 
has  played  in  the  War  for  Freedom  just  closed.  At 
the  outbreak  of  the  war  the  Government  of  the  United 
States  sent  out  a call  for  all  the  “trained  radio  opera- 
tors” who  would  volunteer  to  serve  the  Government 
during  the  period  of  the  emergency.  More  than  5,000 
patriotic  Americans,  who  had  acquired  skill  in  the 
operation  of  radio  through  the  amateur  wireless  sta- 
tions which  they  conducted,  responded  and  made 
themselves  available  for  the  uses  of  the  Army  and 
Navy.  Without  amateur  radio  operators,  the  Govern- 
ment would  have  been  obliged  to  take  raw  recruits, 
unfamiliar  with  wireless,  and  given  them  months  of 
intensive  training  before  the  required  personnel  could 
have  been  added  to  the  Signal  Corps  for  wartime  uses. 

How  important  this  was  will  be  appreciated  when 
we  recall  that  a great  modern  General  said,  “The  dif- 
ference between  good  and  bad  communication  on  the 
battle  line  is  the  difference  between  life  and  death.” 
The  worst  part  of  the  introduction  of  this  bill  is  that 
it  is  not  the  first  time  that  Congress  has  felt  called 
upon  to  attempt  legislation  against  the  radio  amateur. 
In  1912  a bill  was  introduced  in  the  House,  somewhat 
similar  in  its  provisions  to  the  present  one,  which  also 
contained  no  permission  for  “radio  amateurs”  to 
operate. 


A wave  of  indignation  swept  the  country  at  that 
time  from  the  Atlantic  to  the  Pacific,  and  so  strong 
a protest  was  made  that  the  bill  was  defeated ; and  a 
lucky  thing  for  Uncle  Sam  it  was,  too,  as  otherwise 
there  would  have  been  no  operators  upon  whom  he 
could  call  to  do  the  most  urgent  work  of  the  war, 
except  the  mere  handful  of  paid  commercial  operators. 
Now  that  Congress  has  been  busy  for  the  past  year 
and  a half  taking  over  control  of  private  enterprises 
on  behalf  of  the  Government,  it  undoubtedly  feels  that 
the  time  is  ripe  to  take  away  from  the  people  the  priv- 
ilege of  using  and  maintaining  wireless  stations,  and 
the  bill  is  submitted  once  more  to  Congress  with 
the  hope  of  passing  it  under  the  cloak  of  an  “emer- 
gency measure”  which  no  one  will  have  the  courage 
to  assail  at  a time  like  this. 

The  American  people  are  fully  awake  and  alive  to 
the  situation,  however,  and  every  organization,  firm, 
magazine,  and  man  in  this  country  with  the  interest 
of  amateur  radio  work  at  heart  has  taken  up  the  gage 
of  battle  against  a bill  designed  to  deprive  our  country 
of  its  only  source  of  supply  of  radio  men  in  time  of 
trouble.  Everyone  who  has  had  any  experience  in 
radio  work  has  had  experiences  with  young  men  who 
have  taken  up  wireless  as  an  amusement  at  first,  and 
who  have  afterward  developed  into  first  class  radio 
operators  and  experts.  The  writer,  in  his  long  experi- 
ence in  conducting  an  amateur  radio  station  has  had 
opportunity  to  observe  countless  young  men  starting 
out  in  the  amateur  field,  and  has  watched  them  grow 
into  A1  technical  men,  better  equipped  even  than  the 
professionals,  by  reason  of  the  fact  that  general  ama- 
teurs by  Governmental  regulation  must  contend  with 
the  difficulty  of  operation  with  wave  lengths  of  not 
over  200  meters.  In  addition,  most  of  them  use  home- 
made apparatus,  which  is  of  great  aid  to  them  in  teach- 
ing them  the  construction  and  design  of  apparatus 
for  wireless  use. 


Short  waves  were  almost  universally  used  in  the 
war  for  trench  work,  and  by  reason  of  the  fact  that 
amateurs  Had,  by  the  Government  restriction,  been 
obliged  to  work  on  those  wave  lengths,  they  attained 
a skill  which  the  Government  experts  had  previously 
thought  impossible.  This  was  wholly  due  to  the  fact 
that  the  amateur  had  been  forced  to  experiment  with 
a spark  transmitter  tuned  to  200  meters,  until  he  was 
able  to  transmit  and  receive  with  any  degree  of 
accuracy,  since  the  year  1912. 


A similar  bill  to  the  Alexander  Bill  (H.  R.  No. 
13159)  has  been  introduced  in  the  United  States  Senate 
(S.  No.  5036)  by  Senator  Fletcher  in  conjunction  with 
the  bill  in  the  Lower  House.  Both  of  these  bills  must 
be  killed  if  the  radio  amateur  is  t&  live.  Whether  it 
is  worth  while  keeping  the  radio  amateur  alive  is  amply 
demonstrated  by  his  use  in  the  great  war. 

Congress  should  be  made  to  understand  that  ama- 
teur stations  are  not  cheap  toys.  I have  personal 
acquaintance  with  at  least  fifty  amateur  equipments 
that  are  on  a par  with  coastal  stations  in  point  of 
efficiency.  My  Own  station,  2 PM,  cost  about  $500 
in  cash  and  a great  deal  of  labor  to  construct.  It  could 
not  be  duplicated  for  $1,500.  There  are  many  other 
amateur  plants  of  equal  value. 

Man  to  man,  is  it  right  for  any  Congressman  or 
Senator  to  attempt  by  legislation  to  stifle  the  spirit  of 
inventiveness  and  ingenuity  in  this  line  of  work,  espe* 
dally  in  view  of  the  noble  and  patriotic  service  just 
recently  rendered  to  the  country  by  the,  now,  despised 
amateur?  It  is  not  to  the  interest  of  the  people  in  the 
perpetuation  of  republican  institutions,  to  allow  such 


laws  to  be  passed  ! 


John  F.  Grinan, 
Ou'in-r  of  Radio  Station  2 PM. 
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Langmuir’s  Circuit  and  Apparatus  for  Operation  of  the  Vacuum  Tube 

A PATENT  recently  granted  to  The  apparatus  shown  in  figure  2 is 


A PATENT  recently  granted  to 
Dr.  Irving  Langmuir  of  the  Gen- 
eral Electric  Company  shows  a vac- 
uum tube  of  unusual  construction 
connected  in  a receiving  set  circuit  for 
the  detection  of  electrical  oscillations. 


the  usual  cascade  radio  frequency  am- 
plifier— a circuit  applicable  to  the 
reception  of  damped  oscillations. 
Through  the  tubes  A and  B,  the  in- 
coming radio  frequency  currents  are 


* 


Figure  1 — Langmuir’s  circuit  and  apparatus  for  amplifying  variable 
currents 


Figure  1 indicates  a cascade  system 
where  the  plate  or  output  circuit  of 
tube  A is  coupled  to  the  grid  or  input 
circuit  of  tube  B,  through  a resist- 
ance R.  This  usually  has  a value  of 
20,000  ohms. 

The  filament  F is  not  heated  by  a 
battery  as  in  the  usual  tube  but  it 
consists  of  potassium,  sodium  or  other 
metal  which  emits  electrons  when  il- 
luminated by  the  source  L. 

A monochromatic  source  of  light 
such  as  a mercury  vapor  arc  in  a 
quartz  or  glass  envelope  has  been 
found  to  give  off  electrons  of  uniform 
velocity.  The  anode  or  plate  prefer- 
ably consists  of  tungsten  and  the  bulb 
is  exhausted  of  gas  by  electron  bom- 
bardment during  the  exhausting  pro- 
cess. The  pressure  in  the  envelope  is 
reduced  to  a value  at  which  no  ap- 
preciable gas  ionization  can  occur. 

A two-way  switch  S is  provided  be- 
tween the  plate  and  grid  circuit  of  fig- 
ure 1 and  when  it  is  placed  so  as  to 
connect  the  positive  terminal  of  the 
resistance  R to  the  grid  circuit  of  the 
second  tube,  which  contains  a battery 
for  making  the  grid  negative,  an  in- 
crease of  plate  current  in  the  circuit 
of  the  tube  A will  produce  an  increase 
in  the  plate  current  of  the  circuit  of 
the  tube  B.  When  the  connections 
are  reversed  the  converse  is  the  case. 
As  in  the  usual  receiving  circuit  the 
receiving  transformer  with  its  pri- 
mary and  secondary  windings  is  in- 
dicated at  A,  the  aerial  at  A'  and  the 
earth  connection  E.  The  current 
translator  is  the  telephone  T-l,  which 
is  connected  in  the  plate  circuit  and 
shunted  by  the  variable  condenser  C-l. 


progressively  amplified,  the  trans- 
formers T-l,  T-2  and  T-3  being  air 
core  radio  frequency  transformers  of 
the  necessary  dimensions  for  tuning 
to  an  incoming  signal.  The  secondary 
of  the  three  transformers  are  shunted 
by  variable  condensers  as  usual.  It 
is  to  be  noted  that  the  vacuum  tube  C 


At  the  termination  of  the  wave  train 
the  charge  leaks  out,  the  condenser 
C-l  being  assisted  in  discharging  by 
the  battery  B-l.  Thus  the  grid  po- 
tential of  the  valve  is  restored  to  nor- 
mal value  between  each  group  of  os- 
cillations and  consequently  the  maxi- 
mum effect  is  obtained  in  the  plate 
circuit. 

Tuning  to  audio  frequency  or,  in 
other  words,  to  the  spark  frequency 
of  the  transmitter  is  accomplished 
through  the  transformer  T-4,  which 
contains  an  iron  core  and  is  of  the 
necessary  dimensions  to  be  resonant 
to  frequencies  around  a thousand  per 
second.  The  secondary  terminals  of 
T-4  are  connected  to  the  grid  circuit 
of  the  tube  D,  the  plate  circuit  of 
which  contains  the  telephone  trans- 
mitter P. 

Both  tubes  have  a source  of  grid 
potential — the  special  grid  battery  B-2 
— the  object  of  which  is  to  adjust  the 
potential  of  the  grid  in  respect  to  the 
filament  to  a slightly  negative  value, 
for  this  has  been  found  to  give  the 
best  signals. 

The  effect  of  the  series  condenser 
in  the  grid  circuit  of  the  tube  C in 


111 


Figure  2 — U»u»l  cucade  radio  frequency  amplifier 


includes  in  its  grid  circuit  a series 
grid  condenser  C-l  which  is  shunted 
by  the  battery  B-l  and  the  resistance 
R connected  in  series.  The  object  of 
the  condenser  C-l  is  to  secure  an  in- 
tegral effect  of  each  group  of  incom- 
ing oscillations  so  that  the  effect  in 
the  plate  circuit  of  the  vacuum  tube 
B is  to  produce  an  audio  frequency 
pulse  of  current — one  pulse  for  each 
spark  at  the  transmitter. 

The  operation  of  this  part  of  the 
circuit  is  well  understood  by  the  field 
at  large,  the  amplified  incoming  radio 
frequency  currents  being  rectified,  ac- 
cumulating a change  in  the  condenser 
C-l  over  the  duration  of  a wave  train 
which  makes  the  grid  increasingly 
negative,  reducing  the  plate  current. 


figure  2 is  shown  by  the  graph  in  fig- 
ure 3 where  the  successive  cycles  in- 
dicate how  the  potential  of  the  grid 
to  filament  varies  during  the  passage 
of  a group  of  radio  frequency  cur- 


Figure  3 — Graph  showing  how  the  potential  of 
grid  to  filament  varies 

rents.  It  will  be  noticed  that  the  ef- 
fect of  the  first  half  cycle  is  to  make 
the  grid  slightly  positive  but  as  recti- 
fication occurs  and  a charge  piles  up 
in  the  grid  condenser  C-l,  the  grid 
( Continued  on  page  34) 
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VreeUmd’s  Selective  Wireless  Telegraph  System 


■pREDERICK  VREELAND  be- 
lieves  he  has  solved  the  problem 
of  selective  and  secretive  wireless  sig- 
naling by  use  of  the  apparatus  shown 
in  figures  1 and  2.  The  fundamental 
circuits  admittedly  are  simple,  the 
only  unexplained  device  being  the  re- 
cording instrument  to  take  down  the 
signals.  As  a novelty  of  this  system 
it  is  to  be  noted  that  in  figure  1 a 


of  the  incoming  signal,  a continuous 
beat  note  will  result . in  a telephone 
provided  the  transmitter  is  in  constant 
operation.  If  then  the  transmitting 
operator  presses  the  key  12  in  figure 
1,  the  slight  detuning  of  the  transmit- 
ting circuit  occasioned  thereby  will 
cause  a sufficient  change  in  frequency 
to  either  increase  or  decrease  the  pitch 
of  the  beat  current  at  the  receiver. 


Figure  1 — Circuit  employing  mercury  vapor  arc  to  generate  radio  fre- 
quency currents 


mercury  vapor  arc  is  employed  to  gen- 
erate radio  frequency  currents,  and 
at  the  receiver  a small  mercury  arc 
generator  is  employed  for  similar  pur- 
poses to  form  beat  currents,  the  only 
thing  of  importance  missing  being  the 
recording  device,  which  the  inventor 
remarks  may  be  a telephone,  a vibra- 
tion galvanometer  or  a mechanically 
tuned  relay.  If  the  reader  under- 
stands the  working  of  the  well-known 
beat  receiver,  little  attention  need  be 
paid  to  the  diagram. 

As  a fundamental  working  basis  of 
the  apparatus  it  may  be  said  that  when 
a local  radio  frequency  generator  at 
a receiving  station  is  adjusted  to  the 
correct  frequency  for  the  production 
of  audible  beats,  the  difference  in  fre- 
quency between  the  local  generator 
and  that  of  the  incoming  signal  is 
practically  insufficient,  in  the  invent- 
or’s opinion,  to  require  separate  tun- 
ing for  the  two  currents.  It  is  also 
evident  that  in  a receiving  system  of 
this  kind,  adjusted  for  beats,  the 
slightest  change  in  frequency  at  the 
transmitter  will  produce  a correspond- 
ing change  in  the  beat  note.  This,  in 
fact,  is  one  method  by  which  the  in- 
ventor accomplishes  radiotelegraphic 
signaling.  For  example,  if  the  receiv- 
ing apparatus  in  figure  2 is  adjusted 
so  that  the  frequency  of  the  local  gen- 
erator is  slightly  different  from  that 


The  operator  will  then  translate  the 
signal  heard  when  the  transmitting 
key  is  pressed  and  he  may  select  as 
a normal  pitch  for  the  continuous  note 
at  the  receiver,  any  frequency  that 
will  make  clear  the  superimposed  note. 


A vibration  galvanometer  or  a relay 
or  other  mechanically  tuned  receiving 
device  may  be  adjusted  to  record  the 
beats.  Again  the  recording  device 
may  be  such  as  gives  no  indication 
from  the  audio  beat  but  responds  to 
the  intervals  of  silence  in  this  case. 
It  is  evident  that  unless  a spying  sta- 
tion was  provided  with  a similar  re- 
ceiver it  would  be  unable  to  record 
the  signals. 

It  is  obvious  that  the  beats  need 
not  be  of  an  audible  frequency,  pro- 
vided a receiver  is  employed  capable 
of  discriminating  between  the  beat 
frequencies  corresponding  to  the  sig- 
nal and  no-signal  conditions,  such  as 
a vibration  galvanometer  or  relay,  in 
which  case  the  signals  may  be  visu- 
ally displayed  or  be  recorded  or  both. 

A numerical  example  will  illustrate 
the  very  small  change  of  frequency 
required  at  the  transmitter  to  produce 
readily  distinguishable  audible  tones. 
Suppose  the  frequency  of  the  sending 
oscillator  be  100, OCX)  cycles  per  second 
and  that  of  the  receiving  oscillator  be 
99,500  cycles  per  second,  or  one-half 
per  cent  less.  Then  the  beat  frequency 
will  be  100,000  — 99,500  = 500  beats 
(cycles)  per  second,  a rather  high 
pitched  musical  note.  If  now  the 
sender  frequency  be  changed  to  100,- 
050  cycles  per  second  (one-twentieth 
per  cent  higher)  the  beat  frequency 
will  become  550  cycles  per  second,  a 
change  of  10%,  or  nearly  a whole 
tone  of  the  musical  scale,  a marked 
interval  easily  observed.  If  the  sender 
frequency  be  100,000  and  the  receiver 
frequency  be  99,900  (one-tenth  per 
cent  below  sender)  the  beat  frequency 
will  be  100  (cycles)  per  second  (a 


Assume  again  that  the  frequency  of 
the  local  generator  at  the  receiver  is 
the  same  as  that  of  the  transmitter: 
No  beat  note  will  result  but  when  the 
transmitting  operator  presses  the  key 
12  detuning  the  transmitting  circuit 
an  audible  note  occurs  in  the  receiver. 


fairly  low  note)  and  a difference  of 
only  10  oscillations  or  1 in  10,000 
will  produce  a 10%  change  in  the 
beat  frequency.  A minute  change  in 
the  sender  frequency  will  therefore 
produce  a relatively  large  change  in 
the  beat  frequency. 


LANGMUIR’S  CIRCUIT  AND  APPARATUS  FOR  OPERATION  OF 

THE  VACUUM  TUBE 
( Continued  from  page  33) 


becomes  increasingly  negative;  at  the 
termination  of  the  wave  train  the  grid 
potential  returns  to  its  normal  value 
as  indicated  at  P. 

A feature  of  the  cascade  amplifier 
is,  that  by  tuning  successive  circuits, 


the  undesired  oscillations  are  reduced 
in  each  case  in  geometric  proportion. 
The  additional  selectivity  occasioned 
by  the  use  of  Jhe  group  frequency 
tuner,  reduces  the  problem  of  inter- 
ference to  a minimum. 
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Construction  and  Operation  of  the  Field  Telephone  and  Busier 


TN  a previous  article,  I informed 
-*•  your  readers  of  certain  ideas  which 
I developed  in  connection  with  field 
signaling  work  applicable  to  junior 
military  organizations.  In  this  article 
I present  data  for  the  construction  and 
operation  of  a portable  field  telephone 
and  buzzer  set. 

The  portable  station  consists  of  the 
instrument  case  and  carrying  case. 
The  carrying  case  has  a compartment 
to  hold  two  No.  6 dry  cell  batteries, 
which  supply  the  power  to  the  port- 
able set. 

The  instrument  case  is  made  from 
the  following  pieces  of  kiln  dried  )4~ 
inch  wood,  preferably  hard: 

2 pieces  4)4”  x 3"  top  and  bottom 

2 pieces  4 " x 3"  sides 

1 piece  3 x 3"  front 

1 piece  3 x 3"  back 

Before  assembling  the  case,  mount 
the  triple  pole  double  throw  switch 
on  one  of  the  sides,  using  two  binding 
posts  on  the  two  arms  to  which  the 
telephones  are  connected.  The  bind- 
ing posts  are  used  in  place  of  the 
screws  which  hold  the  switch  arm  to 
the  side.  Connecting  in  this  manner 
does  away  with  complicated  inside 
wiring.  Fasten  the  buzzer  to  the 
base  of  the  case,  mount  the  strap  key 
and  two  binding  posts  to  the  inside 
of  the  front  so  that,  when  the  cover 
is  opened,  the  key  will  be  on  the  in- 
side. The  general  assembly  is  shown 
in  figure  1. 

Mounting  of  the  Transmitter 

The  transmitter,  as  I stated  in  the 
first  installment,  should  work  on  three 
volts,  and  be  of  very  light  weight.  The 
Crown  Telephone  Company  make  the 
best  transmitter  that  I know  of.  It 
is  light  in  weight  and  works  remark- 
ably well  on  three  volts. 

As  to  the  mounting  of  the  transmit- 
ter there  are  several  satisfactory  meth- 
ods* The  first  is  to  make  an  arm 
which  is  fastened  to  the  back  of  the 
receiver,  and  has  the  transmitter 
mounted  on  the  other  end.  The  sec- 
ond method  is  to  employ  the  mount- 
ing used  for  switchboard  operators. 
I am  unable  here  to  give  the  exact 
dimensions  for  either  method,  as  it 
depends  upon  the  size  and  style  of 
transmitter  to  be  used.  Probably  the 
best  style  is  the  one  used  by  telephone 
repairmen  throughout  the  country. 

It  is  my  advice  that  the  builder  go 
to  the  telephone  company  in  his  city 
or  town  and  obtain  actual  measure- 
ments of  the  style  of  apparatus  he  has 
decided  to  use.  By  so  doing  he  will 
save  a great  amount  of  time  and  trou- 
ble. There  are  so  many  styles  and 
types  of  receivers  and  transmitters 
that  it  is  useless  to  consider  any  one 


type  here.  I might  take  a certain 
type  as  standard,  which  could  not  be 
obtained;  therefore,  I have  left  the 
matter  for  the  judgment  of  the  maker. 

Operation  of  the  Portable  Set 

If  the  two  sets  after  completion  are 
not  to  be  used  through  an  exchange, 
or  the  exchange  is  not  completed,  be 
sure  that  the  polarity  of  the  battery 
of  one  set  is  reversed,  in  respect  to  the 
other  set,  for  it  is  impossible  to  oper- 
ate otherwise. 


Figure  1 — Portable  station  assembled  and  ready 
for  use 


In  the  portable  set  a small  one-point 
switch  must  be  employed  so  that  the 
arm  of  the  switch  connected  to  the 
side  of  the  batteries  goes  to  the  lower 
contact  of  the  key,  the  other  side  to 
the  line  side  of  the  circuit. 

When  the  switch  is  closed  the  call 
light  on  the  exchange  will  light  up, 
notifying  the  operator  that  you  wish 
to  communicate  with  another  station. 

After  finishing  transmission,  close 
the  switch  for  at  least  five  seconds. 
During  that  time  the  exchange  oper- 
ator will  withdraw  the  plug  connec- 
tions. 

Before  calling  a station — either  the 
exchange  or  another  portable  set — 
have  the  T.P.D.T.  switch  on  the  buz- 
zer side.  Always  have  the  switch  on 
this  side  for  calling,  making  sure  to 
change  back  again  after  using  the 
telephone  circuit. 

A copper  rod  6 inches  long  must 
be  carried  with  each  portable  set.  This 
rod  is  connected  by  a wire  and  driven 
into  the  ground.  The  wire  is  con- 
nected to  the  ground  side  of  the  buz- 
zer. 

The  following  list  of  “Do  Nots”  if 
adhered  to  will  save  a lot  of  time  and 
trouble : 

DO  NOT  call  the  exchange  by 
means  of  the  telephone. 

DO  NOT  leave  the  T.P.D.T.  switch 
on  the  telephone  circuit  after  using 
this  means  of  communication. 

DO  NOT  forget  to  see  that  the 
lines  and  batteries  are  connected  up 
according  to  the  diagrams. 

DO  NOT  forget  to  notify  the 
switchboard  when  you  have  finished 
transmitting  your  message. 


DO  NOT  send  anything  unneces- 
sary, as  there  may  be  important  busi- 
ness for  your  commanding  officer  from 
headquarters. 

DO  NOT  forget  to  make  ground 
connections. 

DO  NOT  fail  to  notify  your  repair- 
man if  the  set  fails  to  work. 


Wiring  of  Switchboard 

The  switchboard  described  in  this 
article  has  a capacity  of  six  stations; 
four  line  and  two  headquarters,  or 
company  and  battalion. 

A switchboard  to  be  used  for  mili- 
tary organizations  must  have  these 
requirements : 

(a)  Simplicity. 

(b)  Ability  to  send  from  one  head- 
quarters to  all  line  stations. 

(c)  Calling  and  finish  lights. 

The  switchboard  in  figure  2 has  17 

binding  posts,  used  as  follows: 

No.  1 through  12 — To  which  the 
lines  are  connected. 

No.  44  and  45 — For  power  connec- 
tions. 

No.  46  and  47 — For  the  telephones. 

No.  47 — Ground  wire  connections. 

Six  three-volt  bulbs,,  Nos.  38 
through  43. 

Twelve  plug  receptacles  for  receiv- 
ing the  plugs  Nos.  13  through  24. 

Thirteen  plugs.  Nos.  25  through  36 
and  B.P.X.  (Switchboard  plug). 

The  reason  for  connecting  together 
two  plugs  and  two  receptacles  and  one 
lamp  follows: 

If  a station  desires  to  communicate 
with  another  station,  there  must  be 
some  means  of  connecting  them  to- 
gether. By  connecting  the  plugs  and 
receptacles  of  each  set  together,  that 
is,  when  the  plugs  of  one  set  are 
pushed  into  the  receptacles  of  another 
set,  a complete  circuit  is  made. 

In  the  set  a buzzer  and  key  are 
placed  so  that  when  the  lights  show 
that  a station  is  calling,  the  exchange 
will  have  a means  of  answering  and 
calling. 


Construction  of  the  Switchboard 
The  switchboard  shown  in  detail  in 
figure  3 is  made  of  wood  which  is  Y\" 
thick. 

The  following  pieces  must  be  cut 
accurately  if  a neat  switchboard  is  de- 
sired : 

2 pieces  7)4”  x 13)4” — sides,  cut  as 
per  figure  3 

2 pieces  6 "x  6 " — upper  front  & 
back  (A  & B) 

1 piece  71/o"  x 6 " — lower  front 

(Q 

1 piece  7)4"  x 6 " — lower  back 

(°) 

1 piece  8 x 6 " — bottom  (E) 

1 piece  5 "x  6 " — plug  board 

(F) 

1 piece  D/2  x 6 " — back  mount 

(G) 

1 piece  1)4  x 6 " — top  (H) 
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The  pieces  were  designed  so  that 
the  back  is  entirely  removable  in  order 
that  the  wiring  may  be  done  in  a neat 
manner  and  yet  permit  free  access  to 
all  parts. 

Take  the  two  sides  and  mount  front 
C on  them,  then  set  on  bottom  E and 
fasten  with  screws.  Take  the  back 
mount  G and  mark  off  10  holes  as 
shown  in  figure  3,  part  A,  and  drill 
with  a %"  drill;  then  mount  10  bind- 
ing posts  with  a base  diameter  not  to 
exceed  Slightly  smaller  posts 


Drill  the  plug  board  (F)  as  shown 
in  figure  3 and  mount  as  shown.  Drill 
the  short  leads  through  the  holes  near- 
est the  front  A.  Pull  the  longer  leads 
through  the  remaining  holes. 

Cut  two  wires,  one  14^"  and  the 
other  17"  long,  and  connect  to  the  two 
headquarters  binding  posts  on  the  side. 
Also  connect  plug  receptacle  No.  23 
to  post  No.  12  and  No.  24  to  No.  11, 
being  sure  to  connect  the  lights  at  the 
same  time.  Pull  the  two  leads  through 
the  remaining  holes. 


would  perhaps  be  preferable.  Next 
put  on  the  top  H. 

On  the  upper  front  A mark  off  and 
drill  as  per  figure  3,  part  B.  Cut 
twelve  strips  of  copper  l/\"  wide  and 
\y2~  long.  Bend  each  strip  y from 
one  of  the  ends ; mount  one  over  each 
hole  as  shown  in  figure  3,  part  C. 

After  drilling  all  holes,  including 
those  for  the  lamps,  (the  size  of  these 
holes  depends  upon  the  size  and  style 
of  bulb),  and  the  copper  strips  are  in 
place,  mount  the  board  and  proceed 
with  the  wiring.  From  each  set  of 
contact  arms  run  two  wires,  one  to 
each  arm  to  the  lamp  corresponding 
to  the  contact  arms  above  as  per  the 
wiring  diagram  figure  2.  There  are 
ten  binding  posts,  1 through  10  start- 
ing at  the  right  when  the  back  is  to- 
ward you.  Numbers  2,  4,  6,  8 and  10 
are  marked  ( + ) and  the  others  ( — ). 
The  even  numbers  are  connected  to 
the  upper  row  of  receptacles  No.  2 to 
No.  13,  etc.  The  uneven  numbers  are 
connected  to  the  lower  row  No.  1 to 
No.  14,  etc. 

Take  five  pieces  of  flexible  wire  each 
14 yy  long  and  fasten  one  end  of  each 
to  binding  posts  Nos.  1,  3,  5,  7 and  9. 

Take  five  pieces  of  the  same  wire 
each  17"  long  and  fasten  one  to  each 
of  the  remaining  posts. 


Make  thirteen  weights  of  lead  each 
1"  square  and  drill  a hole  through  the 
center.  Fasten  one  to  each  of  the 
leads,  on  the  short  leads  5"  from  the 
end  joined  to  the  binding  posts,  and 
on  the  long  leads  6"  away.  These 
weights  will  be  heavy  enough  to  hold 
the  wires  in  place  when  not  in  use, 
and  are  heavy  enough  to  cause 
the  wires  to  return  to  their  original 
position,  when  released  from  the  plug 
receptacle.  Connect  regular  telephone 
plugs  on  the  end  of  the  wires  coming 
through  the  mount  and  make  the  final 
adjustment  on  the  weights.  I offer 
the  following  suggestions:  Use  six 

black  and  six  red  plugs,  the  inside  row 
of  plugs  black  and  the  outside  row 
red,  the  exchange  plug  red  also.  Paint 
a small  red  ring  around  the  upper 
row  of  plug  receptacles  and  black  on 
the  lower  ones.  By  doing  this,  many 
a mistake  will  be  avoided.  Mount  a 
buzzer  inside  the  case  and  connect  to 
the  binding  posts  marked  on  figures 
2 and  3.  Cut  a flexible  wire  17"  long 
and  connect  one  end  to  the  binding 
post  No.  46,  pull  the  other  end  through 
the  hole  provided  for  it,  fasten  a plug 
and  a lead  weight.  Make  the  adjust- 
ment so  that  the  plug  will  fit  into  any 


one  of  the  plug  receptacles.  Then 
mount  key  and  finish  the  remainder 
of  the  assembly. 

Testing 

After  the  switchboard  is  connected 
it  must  be  tested,  not  with  a portable 
station,  but  with  a quicker  method. 
Take  two  dry  cells  and  connect  to- 
gether. Connect  the  two  wires  to 
binding  posts  No.  1 and  No.  2.  If 
properly  wired,  the  light  No.  38  should 
bum.  Push  plugs  25  and  26  into  the 
plug  receptacles  of  each  set  and  if  the 
lights  burn  they  are  correctly  con- 
nected. 

The  next  step  is  to  see  that  all  the 
plugs  and  plug  receptacles  are  con- 
nected properly.  Take  the  two  bat- 
teries and  connect  one  side  to  binding 
post  No.  1.  The  other  side  to  one 
side  of  a bell,  and  from  the  other  side 
of  the  bell  a long  wire  is  attached  so 
that  it  can  be  connected  to  Nos.  3,  5, 
7,  9 and  11  in  rotation.  Connect  to 
No.  3,  and  push  plug  26  into  recepta- 
cle 16;  if  the  bells  ring  the  circuit  to 
this  point  is  correct.  Change  the  bell 
wire  to  No.  5 and  plug  26  to  18.  Do 
this  to  Nos.  7,  9 and  11,  being  sure 
to  use  plug  26  in  all  cases.  If  the  bell 
rings  each  time  you  change  the  wire 
and  push  the  plug  into  the  correspond- 
ing receptacle,  the  circuit  is  O.K.  If 
it  does  not  ring  immediately  change 
the  wires  of  the  binding  posts.  It  will 
then  ring.  By  making  these  simple 
tests  you  will  know  whether  you  have 
done  your  work  properly. 

Operation  of  the  Switchboard 

When  the  switchboard  and  stations 
are  ready  for  use,  connect  the  lines 
from  the  portable  station  to  their  re- 
spective binding  posts  on  the  switch- 
board. Be  sure  to  have  the  line  side 
from  the  portable  set  connecting  to 
the  ( + ) binding  post  on  the  switch- 
board, the  other  wire  connected  to  the 
( — ) side. 

When  the  call  switch  at  the  portable 
station  is  closed,  the  light  across  the 
two  binding  posts  to  which  that  sta- 
tion is  connected  will  burn.  Push  the 
exchange  plug  into  the  upper  row 
(-{-)  of  the  receptacles  into  the  one 
corresponding  to  the  station  calling. 
Send  RK,  which  means  “All  right,  go 
ahead.”  The  station  calling  will  then 
send  the  call  letter  of  the  station 
wanted,  which  is  acknowledged  by  re- 
peating the  call  letter  or  letters  once. 
Now  push  the  plug  or  plugs  of  the 
station  calling  into  the  plug  receptacle 
(s)  wanted  and  press  the  key  once. 
This  is  to  notify  the  other  station  he 
is  wanted;  then  remove  your  plug. 
When  I say  plugs,  I mean  this:  when 
the  buzzer  is  to  be  used  you  only 
need  one  plug.  On  the  wiring  dia- 
gram of  the  switchboard  they  are  the 
plugs  with  the  uneven  numbers,  No. 
25,  etc. 
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When  the  telephone  is  to  be  used, 
the  calling  station  will  signify  by  send- 
ing the  call  letter  of  the  station  wanted 
twice,  followed  by  the  letter  T twice. 

Push  the  plug  into  the  — re- 
ceptacle and  the  — plug  into  the  + 
receptacle  of  the  station  wanted. 

The  reason  for  crossing  the  lines  is 
that  all  stations  are  wired  up  in  the 


same  way,  all  plug  sides  of  the  bat- 
teries on  each  set  being  joined  to  the 
same  instruments.  When  the  buzzer 
is  in  use  it  makes  no  difference  wheth- 
er the  power  is  the  same  or  not.  With 
the  telephone  the  batteries  must  be  in 
series.  That  is,  the  positive  side  of 
the  batteries  on  one  set  must  be  con- 
nected to  the  negative  side  of  the  bat- 
teries on  the  other  set.  That  is  why 
two  leads  are  used,  and  why  they  are 
reversed  when  the  telephone  is  used. 

If  headquarters  wishes  to  communi- 
cate with  one  station,  the  preceding 
methods  are  true,  but  when  a com- 
munication is  desired  with  all  stations 
at  the  same  time,  it  is  changed  to  this 
extent : 

If  the  buzzer  is  to  be  used  push 
plug  No.  35  (which  is  one  of  the  two 
regimental  plugs)  into  plug  receptacle 
No.  21,  plug  No.  33  into  No.  19,  No. 
31  into  No.  17,  No.  29  into  No.  15, 
No.  27  into  No.  13  and  plug  25  will 
remain.  There  is  one  left  over  because 
the  receptacles  and  plugs  of  each  set 
are  connected  together.  Connected  in 
this  manner  all  stations  are  in  series. 
Send  a long  dash  followed  by  R. 

When  using  the  telephone  both 
plugs  must  be  used.  Plug  35  into  22, 
36  into  21.  Proceed  in  the  same  man- 
ner as  in  the  buzzer,  being  sure  to  re- 
verse the  plugs.  Hold  down  your  key 
for  at  least  five  seconds,  then  send 
RT,  which  will  tell  the  operators  that 
headquarters  is  about  to  transmit  by 
means  of  the  telephones. 

The  preceding  feature  is  of  great 
use  and  I am  safe  to  say,  original,  in 
allowing  direct  or  selective  communi- 
cation from  the  commanding  officer 
and  all  officers  of  the  line. 
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Headquarters  Station 
The  headquarters  station  may  be  of 
two  different  styles:  either  a portable 
set,  or  a switchboard  of  the  type  used 
by  the  exchanges.  An  exchange  is 
the  proper  thing  to  install,  if  possible, 
for  the  advantages  are  obvious. 

When  an  exchange  is  used  at  head- 
quarters, three  portable  sets  are  em- 


ployed, each  set  connecting  with  one 
set  of  binding  posts.  The  other  three 
sets  have  the  lines  from  the  exchange 
connected  to  them.  The  following 
shows  the  number  of  intercommunica- 
tions possible: 

1 —  Transmission  to  one  or  all  sta- 
tions of  one  company. 

2 —  To  one  or  all  of  two  companies. 

3 —  To  one  or  all  of  three  companies. 

4 —  Working  three  different  stations 
at  the  same  time. 

Who  Pays  for  the  Apparatus 

Each  company  or  battery  will  fur- 
nish a portable  set,  to  be  kept  by  that 
company.  They  will  also  have  two 
men  trained  as  operators. 

The  companies  making  up  a bat- 
talion will  each  contribute  an  equal 
amount  of  money  for  the  cost  of  con- 
structing an  exchange.  The  Signal 
Corps  will  furnish  the  operators. 

All  companies  will  bear  the  expense 
of  equipping  headquarters  with  a port- 
able set  or  exchange,  to  be  kept  by 
the  Signal  Corps.  All  operators  for 
headquarters  to  be  drawn  from  the 
Signal  Corps. 

The  wire  to  connect  up  the  appa- 
ratus will  be  furnished  in  the  same 
way,  excepting  that  the  Signal  Corps 
will  supply  the  wire  to  go  from  edch 
exchange  to  headquarters. 

Instructions  for  Officers 

1 —  An  instruction  school  to  be  con- 
ducted by  the  Signal  Corps  in  op- 
eration, maintenance,  and  construc- 
tion of  the  apparatus. 

2 —  Have  three  trained  men  who  are 
to  be  expert  repairmen  and  “trou- 
ble shooters,”  trained  on  both  the 
portable  set  and  switchboard. 
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3 —  Hold  an  examination  for  appoint- 
ment to  the  grade  of  Master  Signal 
Electrician.  If  you  already  have 
one,  detail  this  sergeant  to  study 
this  apparatus. 

4 —  Each  man  should  become  a special- 
ist, either  as  an  operator,  lineman 
or  repairman. 

5 —  Buzzer  practice  should  be  contin- 
ued until  every  operator  is  able  to 
copy  at  least  fifteen  words  per 
minute. 

If  this  advice  is  followed  a great 
deal  of  unnecessary  trouble  will  be 
avoided  and  a “crack”  Signal  Corps 
will  be  the  result. 

Lieut.  R.  D.  Greenman,  U.B.B.A. 

Multi-plate  Spark  Dischargers  for 
Quenching  Effects 

A QUENCHING  spark  gap  de- 
signed  by  E.  J.  Simon  is  shown 
in  the  accompanying  figures  1 and  2, 
where  two  discharge  gaps  are  in  series 
to  form  the  unit  of  a complete  gap. 
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Figure  1 — The  Simon  quenching  spark  gap 

Figure  2 is  a plan  of  a single  plate 
showing  the  recesses  10  for  the  in- 
sulating bushing. 

In  figure  1 the  intermediate  plate  2 
is  provided  with  a seat  or  recess  4 of 
circular  outline.  The  sparking  plate 
5 is  preferably  of  electrolytic  copper 
secured  to  the  face  of  the  plate  2.  Cop- 
per plates  1 and  3 are  constructed  as 
plate  2 except  that  they  are  grooved 


Figure  2 — Showing  plan  of  a single  plate 


on  one  side  only.  An  insulating  gas- 
ket 9 is  interposed  between  the  plate 
and  it  is  made  of  special  material  such 
as  will  insure  an  air-tight  joint. 

At  the  points  where  the  circumfer- 
ence of  the  plate  makes  contact  with 
the  insulating  gaskets  a series  of  circu- 
lar grooves  are  cut  in  order  to  insure 
air-tightness. 

The  plates  are  tightly  clamped  to- 
gether by  the  insulating  bushings  10, 
which  are  drawn  up  by  a small  ma- 
chine screw. 
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Figure  3 — Plan  of  construction  for  awitchboard 
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First  Prize — Some  Technical  As- 
pects of  Wireless  Interference 

T T is  clear  that  if  all  amateur  trans- 
-*■  mitting  stations  are  to  operate  on 
the  same  wave  length,  and  moreover 
they  have  been  adjusted  so  that  the 
radiated  wave  complies  with  the  U.  S. 
laws,  a certain  amount  of  interference 
is  bound  to  result. 

It  would,  therefore,  seem  highly  de- 
sirable that  the  range  of  wave  lengths 
allotted  to  amateurs  be  increased  to, 
say,  300  meters,  in  order  that  differ- 
ent wave  lengths  may  be  designated 
to  various  localities.  Committees  se- 
lected by  amateurs  throughout  the 
United  States  should  designate  the 
range  of  wave  lengths  to  be  employed 
in  various  districts,  and  these  should 
be  adhered  to.  If  the  use  of  such 
wave  lengths  is  enforced,  a great 
amount  of  interference  heretofore  ex- 
perienced will  be  prevented,  irrespec- 
tive of  the  type  of  apparatus  in  use. 

It  is  quite  probable  that  vacuum 
tube  transmitters  and  receivers  will 
play  an  important  part  in  future  oper- 
ations of  the  amateur,  for  the  reason 
that  they  can  be  employed  for  the  gen- 
eration of  continuous  oscillations  at 
wave  lengths  as  low  as  200  meters. 
Then  by  the  employment  of  the  heter- 
odyne receiver  a remarkable  degree  of 
selectivity  will  be  secured,  owing  to 
the  beat  phenomenon  itself.  Whether 
or  not  the  vacuum  tube  transmitter 
will  be  supplied  to  the  amateur  field 
at  a price  within  the  range  of  its  finan- 
cial resources  is  at  this  writing  prob- 
lematical, but  it  is  certain  that  the 
only  part  of  the  Vacuum  tube  transmit- 
ter that  the  experimenter  will  actually 
need  to  purchase  will  be  the  bulb,  for 
all  other  apparatus  connected  there- 
with can  readily  be  constructed  by  any 
experimenter  handy  with  tools. 

In  order  that  the  wireless  experi- 
menter may  derive  the  benefits  to  be 
expected  from  the  use  of  such  appara- 
tus a campaign  of  education  regarding 
its  use  must  be  inaugurated.  We  will 
rely  upon  The  Wireless  Age  to  do 
this,  but  once  the  operation  of  the  vac- 
uum tube  is  understood,  the  amateur 
with  most  elementary  knowledge  will 
be  able  to  adjust  such  a vacuum  tube 
set  for  its  maximum  efficiency. 

Even  in  the  use  of  damped  wave 
transmitters,  increased  selectivity  can 
be  obtained  by  employing  a regenera- 
tive vacuum  tube  circuit.  Any  ex- 
perimenter who  has  employed  this  ap- 
paratus has  immediately  observed  that 
the  use  of  regenerative  coupling  in- 


creases the  factor  of  selectivity  be- 
cause it  has  the  effect  of  reducing  the 
total  damping  of  the  receiving  circuits. 

Many  experimenters  have  not  ob- 
tained good  results  from  the  regenera- 
tive amplifier  because  they  have  not 
been  given  proper  constructional  de- 
tails, but  I am  sure  that  loads  of  ama- 
teurs— readers  of  The  Wireless  Age 
— have  designed  good  circuits  and  will 
be  glad  to  inform  others  through  the 
columns  of  this  department  concern- 
ing the  details  of  their  design. 

Experimenters  have  observed  that 
the  vacuum  tube  oscillation  detector 
itself  increases  the  factor  of  selectiv- 
ity. This  is  accounted  for  by  the  fact 
that  if  the  grid  of  the  tube  is  held  at 
a negative  potential,  the  tube  does  not 
absorb  energy  from  the  oscillation  cir- 
cuits. The  damping  is  therefore  re- 
duced and  the  sharpness  of  tuning 
accordingly  increases. 

For  short  distance  amateur  com- 
munication, that  is,  between  stations 
within  the  same  city,  there  is  not  a 
particle  of  doubt  that  the  buzzer  trans- 
mitters which  have  been  so  effectively 
employed  in  government  communica- 
tion will  be  adopted  by  the  radio  ex- 
perimenter. This  transmitter  is  of 
simple  construction  and  inexpensive. 

Regarding  the  lawless  amateur,  the 
fellow  who  jams  the  atmosphere  pro- 
miscuously without  regard  to  what  is 
going  on;  he  should  be  dealt  with  by 
police  committees  of  local  radio  or- 
ganizations. On  top  of  this  the  gov- 
ernment restrictions  should  be  such 
that  this  type  of  experimenter  will  not 
be  permitted  to  operate  his  equipment 
until  he  passes  a fairly  rigid  technical 
examination  and  is  able  to  receive  and 
transmit  in  the  International  telegraph 
code  at  speeds  between  15  to  20  words 
per  minute. 

I am  very  optimistic  regarding  the 
future  of  the  wireless  amateur.  I be- 
lieve that  the  new  inventions  brought 
out  during  the  war  will  aid  him  in 
every  way  and  make  his  work  more 
interesting,  as  compared  with  the  types 
of  apparatus  used  in  the  pre-war 
period.  Constructional  details  of  sets 
incorporating  the  results  of  recent  re- 
search will  undoubtedly  be  presented 
to  the  field  at  the  proper  time. 

A.  J.  Holborn,  New  York. 

* * * 

Second  Prize — Interference 

IN  discussing  this  subject  it  would 
perhaps  be  well  to  first  apply  a bit 
of  analysis.  Interference  is  an  effect 
and  there  is  necessarily  a cause  to 
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every  effect.  We  must  therefore  in- 
vestigate the  various  causes  of  inter- 
ference before  we  can  prescribe  a 
remedy.  Briefly  stated,  all  interfer- 
ence may  be  placed  under  one  or  an- 
other of  two  general  classifications: 
Static,  arc  lights,  trolley  cars,  etc.,  may 
be  placed  under  one  head;  and  as 
these  offenders  are  purely  physical, 
they  follow  certain  well  defined  laws 
of  nature  which  can  be  accurately  de- 
termined by  careful  study,  and  eventu- 
ally a scientific  means  of  nullifying 
their  effects  will  be  evolved. 

The  offenders  who  come  under  the 
other  head  are  beings  who  follow  un- 
defined laws  of  human  nature;  they 
can  never  be  controlled  by  any  physi- 
cal means  but  must  be  handled  by 
moral  suasion 

For  the  offenders  in  the  first  class 
various  remedies  have  been  applied 
from  time  to  time  by  many  of  the 
foremost  authorities  on  radio,  with 
some  success.  Thi§  topic  is  one  of 
the  chief  subjects  of  research  by  all 
investigators,  and  the  fellow  who  is 
actually  successful  in  discovering  a 
perfect  cure  for  “static"  will  win  fame 
and  fortune  immediately. 

The  following  suggestions  bear 
solely  on  the  control  of  interference 
from  offenders  of  the  second  class : 

In  reviewing  operating  conditions 
in  the  amateur  field  up  to  the  time  the 
stations  were  closed,  certain  facts  be- 
come evident.  Before  the  sinking  of 
the  Titanic,  when  the  amateurs  were 
free  and  unrestrained,  you  could  listen 
in  any  evening  to  as  fine  an  imitation 
of  a jazz  band  as  one  could  desire. 
No  matter  where  you  paused  in  your 
tuning,  amateur  stations  with  most 
every  known  and  unknown  tone  and 
volume  of  spark  could  be  heard  ask- 
ing each  other  “how  they  came  in” — 
this  was  ever  the  chief  topic  of  con- 
versation. When  the  restrictive  radio 
laws  were  put  into  effect,  it  was 
thought  the  death  knell  of  amateur 
radio  had  been  sounded,  as  very  few 
supposed  any  distance  could  be  cov- 
ered with  such  small  power  inputs. 
However,  on  the  contrary,  it  proved 
to  be  beneficial  instead  of  disastrous 
in  its  effects.  It  took  the  joy  out  of 
life  for  many  triflers  and  they  dropped 
out  of  the  game.  It  taught  the  ama- 
teur the  value  of  efficiency,  however, 
as  this  was  the  only  path  left  open  for 
increasing  his  range.  It  also  furnished 
incentive  for  serious  attempts  to  ad- 
vance his  work,  as  it  gained  him  public 
recognition.  And  last,  but  not  least, 
it  taught  a lesson  in  respecting  the 
rights  of  others.  All  this  is  estab- 
lished fact  and  is  ample  proof  of  what 
can  be  accomplished  by  proper  legis- 
lation when  justly  enforced. 

Now  let  us  consider  what  resulted 
from  this  incentive  for  betterment 
among  amateurs : 

The  theory  of  radio  was  more  seri- 


ously investigated  and  applied - in  the 
construction  and. operation  of  his  in- 
struments, and  manufacturers  had  to 
supply  better  and  more  efficient  ap- 
paratus to  suit  his  requirements.  With 
this  better  equipment  came  a natural 
desire  to  use  it  to  better  advantage, 
and  the  standards  of  operating  were 
raised.  At  this  point  the  possibility 
of  extending  operations  into  adjoining 
states  was  seriously  considered,  and 
it  was  soon  realized  that  in  order  to 
accomplish  this  some  definite  system 
would  have  to  be  adopted  that  would 
enable  the  efforts  of  the  various  indi- 
vidual stations  to  be  brought  into  har- 
mony, prevent  misunderstandings  and 
allow  all  to  pull  in  one  direction.  This 
led  to  organization  of  a body  of  serious 
minded  amateurs,  and  lines  of  com- 
munication were  established  through- 
out the  country  over  which  messages 
were  routed.  The  results  obtained  ex- 
ceeded the  fondest  hopes  of  the  past, 
and  amateur  radio  was  given  a new 
lease  of  life.  All  this  is  likewise  es- 
tablished fact  and  proves  what  organi- 
zation can  accomplish. 

Retrospect  is  always  pleasant,  but 
in  this  I have  an  object,  and  that  is 
to  remind  you  by  way  of  example,  of 
the  power  proper  legislation  and  or- 
ganisation can  exert  in  the  amateur 
field  to  accomplish  a purpose.  It  is 
by  these  means  that  I believe  the  evil 
of  unnecessary  interference  can  be 
eventually  cured.  It  cannot  be  hoped 
to  make  much  headway  in  this  direc- 
tion by  the  scattered  efforts  of  a few 
individuals  or  small  groups.  The 
problem  is  such  that  it  will  require 
the  concentrated  labor  of  practically 
all  the  amateurs,  united  in  the  common 
cause  and  working  in  harmony  in  a 
persistent  effort  to  solve  it.  It  is  sug- 
gested that  after  stations  are  opened, 
the  N.  W.  A.  and  other  bodies  repre- 
senting the  interests  of  amateur  radio, 
co-operate  in  a nation-wide  movement 
to  eliminate  unnecessary  interference. 
A joint  conference  should  be  held  for 
the  discussion  of  ways  and  means. 
Some  definite  plan  should  be  agreed 
upon,  such  as  arranging  a time  sched- 
ule and  rules  of  operation  that  will 
give  every  one  a chance,  by  dividing 
the  twenty-four  hours  of  each  day 
into  appropriate  periods  of  time  and 
allotting  same  to  the  various  classes 
of  radio  traffic,  the  most  advantageous 
periods  for  the  most  important  work, 
etc.  Then  these  official  rules  and  reg- 
ulations should  be  declared  broadcast 
to  all  stations  through  every  available 
channel.  By  adopting  an  appropriate 
slogan  and  pushing  the  campaign  with 
enthusiasm,  it  is  bound  to  reach  all 
concerned  with  gratifying  results. 
And  legislation  of  the  amateurs  by  the 
amateurs  and  for  the  amateurs  is  most 
likely  to  be  respected  by  all. 

J.  A.  Wever,  Maryland. 
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Hurd  Prize— It  Rests  with  the 
Amateur 

T THOROUGHLY  believe  that  the 
A prevention  of  interference  amongst 
amateur  radio  stations  lies  within  con- 
trol of  amateurs  themselves. 

Technical  considerations  have  been 
avoided  in  the  following  suggestions, 
for  my  long  experience  shows  me  that 
it  is  up  to  the  amateurs  to  apply  the 
“Golden  Rule”  to  as  great  an  extent 
as  possible.  There  are  enough  publi- 
cations devoted  to  the  amateur  to  sup- 
ply him  with  the  necessary  knowledge 
to  build  a transmitting  and  receiving 
set  that  will  give  a large  factor  of 
selectivity,  and  since  it  is  perfectly 
obvious  that  when  a number  of  trans- 
mitting stations  operate  at  the  same 
wave  length,  interference  must  result, 
the  whole  matter  resolves  itself  back 
into  my  former  suggestion,  namely, 
we  must  apply  the  “Golden  Rule.” 
Consideration  for  our  fellow  worker 
above  all  else  will  solve  the  problem 
of  interference,  even  though  it  may  be 
argued  that  as  long  as  we  comply  with 
the  laws  laid  down  for.us  we  are  en- 
titled to  have  the  free  use  of  the  air. 
It  is  only  fair  that  we  keep  our  hands 
off  the  transmitting  key  once  in  a 
while  and  just  sit  in  and  listen,  giving 
the  other  fellow  a chance.  Messages 


of  importance  should  always  have 
preference  over  mere  idle  chatter. 

Frequently,  I have  listened  in  and 
heard  more  than  a dozen  amateurs 
within  a given  vicinity,  trying  to  use 
the  air  at  once.  It  reminded  me  of 
a stock  exchange  where  you  find  per- 
haps a hundred  men  yelling  at  the  top 
of  their  lungs,  something -they  wanted 
you  to  understand.  Perhaps  you  have 
seen  them  waving  their  arms,  dodging 
back  and  forth  frantically  with  no  real 
result,  until  silence  was  enforced. 

Although  I believe  we  must  appeal 
largely  to  the  good  sense  of  the  ama- 
teur to  prevent  interference,  we  must 
not  forget  the  necessity  of  having  our 
transmitters  properly  tuned,  so  as  to 
emit  a pure  wave  and  get  the  maxi- 
mum efficiency  therefrom.  It  seems 
feasible  to  train  an  amateur  in  the 
operation  of  adjusting  his  apparatus 
to  such  an  extent  that  he  can  pre-de- 
termine  its  efficiency  without  unneces- 
sary and  constant  querying  from  his 
fellow  worker,  “how  do  you  get  me?” 

My  opinion,  in  brief,  is  that  the  first 
consideration  is  to  have  a transmitting 
and  receiving  apparatus  adjusted  for 
maximum  efficiency,  and  second  to 
have  the  amateur  use  his  good  sense — 
not  to  act  as  if  he  were  the  sole  owner 
of  the  space  surrounding  him. 

H.  B.  Nordstrom,  Minnesota. 


Locking  Device  for  a Variable  Condenser 


VU  HEN  variable  condensers  are 
employed  in  wireless  telegraph 
apparatus  subjected  to  jar  and  strain 
such  as  the  equipment  installed  on  an 
airplane,  it  is  essential  that  they  be 
provided  with  a locking  device  that 


to  vibration.  Also  during  shipment  it 
is  desirable  to  have  these  plates  locked 
in  position  to  prevent  the  apparatus 
from  damage  due  to  rough  handling. 
If  there  is  but  a slight  separation  be- 
tween the  movable  plates  and  the  fixed 
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When 


will  prevent  the  movable  plates  from 
rotating  without  putting  a severe 
strain  on  the  condenser  mechanism  it- 
self. 

The  movable  plates  of  the  average 
variable  condenser  are  not  balanced 
with  respect  to  the  rotating  shaft  and 
a tendency  therefore  exists  for  them 
to  work  out  of  position  when  subjected 


plates,  it  is  highly  desirable  that  the 
locking  device  employed  be  construct- 
ed so  as  to  prevent  any  possibility  of 
the  strain  changing  the  separation  be- 
tween the  two  sets  of  plates. 

John  Gargan  of  Brooklyn,  New 
York,  has  recently  shown  a design  for 
a variable  condenser  embodying  this 
construction  as  shown  in  the  accom- 
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panying  figures  1,  2 and  3,  figure  1 ing  jaws  27  and  28.  The  jaw  27  is 
being  a plan  view,  figure  2 a side  assembled  to  lie  in  a plane  below  that 
elevation,  and  figure  3 a detail  of  the  of  the  indicating  plate  25  and  its  inner 
locking  device.  end  is  provided  with  a threaded  open- 


ing adapted  to  engage  corresponding 
threads  in  the  knurled  head  screw  29. 
The  inner  end  of  jaw  28  is  provided 
with  an  opening  through  which  the 
threaded  portion  of  screw  29  passes 
freely  and  its  outer  end  is  pointed  to 
serve  as  a pointer  for  the  indicating 
plate  25.  Between  the  jaws  27  and 
28  within  the  post  26  is  located  a 
washer  30  of  a thickness  somewhat 
less  than  that  of  the  plate  25.  Upon 
turning  the  screw  29,  the  shoulder 
portion  31  of  the  screw  engages  jaw 
28,  thereby  clamping  the  indicating 
plate  25  firmly  in  position. 

Coolidge’s  X-Ray  Tabes 

'T'HE  exhaustive  researches  of  Wil-  are  bound  together  by  bridge  13,  suit- 
liam  D.  Coolidge  in  the  X-ray  able  insulation  beirig  used  if  the  bridge 
•field  are  well  known  to  readers  of  The  consists  of  conducting  material.  The 
Wireless  Age.  He  has  recently  wires  9 and  10  are  sealed  into  the 
shown  the  design  of  two  complicated  closed  end  of  the  tube  section  2.  The 
structures  as  per  the  accompanying  cathode  structure  is  carried  by  tube 
drawings  figures  1 and  2.  14  of  glass  or  a suitable  insulating 

The  tube  in  figure  1 comprises  an  material, 
envelope  consisting  of  an  inclosure  1 An  anode  plate  or  target  15  is  ap- 
of  metal  such  as  copper  and  an  inclos-  plied  within  the  metal  end  1.  It  con- 
ure  2 of  insulating  material,  prefera-  sists  of  tungsten  or  other  suitable  re- 
bly  glass.  A section  of  platinum  3 fractory  metal.  The  target  is  cooled 
is  welded  or  soldered  to  the  copper  by  water,  air  or  other  suitable  cooling 
wall  at  4 and  is  sealed  to  the  glass  fluid  circulating  througji  a chamber 
wall  at  5.  A copper  tube  6 is  welded  back  of  the  anode  into  the  wall  of 
or  joined  to  the  tube  1 at  4 and  ex-  which  are  sealed  tubes  16  and  17  for 
tends  into  the  insulating  part  2 of  the  supplying  and  withdrawing  the  cool- 
envelope  at  the  joint  5.  ing  fluid.  Opposite  the  anode  is  a 

The  cathode  is  a coiled  filamentary  tube  18  closed  with  a window  19  of 
conductor  7 consisting  preferably  of  thin  metal,  glass  or  other  material 
tungsten.  In  this  diagram  it  is  shown  relatively  transparent  to  X-rays, 
on  edge.  Surrounding  the  filament  is  The  tube  is  exhausted  of  gas  to  a 
tube  8 of  molybdenum  or  other  suit-  pressure  so  low  that  the  conduction 
able  conductive  material  which  acts  as  of  electricity  can  occur  between  the 
a focusing  device.  One  end  of  the  cathode  and  anode  across  the  vacuous 
cathode  filament  is  joined  to  the  focus-  space  independent  of  positive  gas  ion- 
ing  device  and  the  other  end  to  the  ization. 

conductor  9.  Two  wires  10  and  11  During  the  exhausting  process, 
are  joined  to  the  tube  8.  They  are  traces  of  oxids  which  are  apt  to  give 
secured  to  a split  tube  12  of  molybde-  off  gas  during  the  operation  of  the 
num  or  iron.  The  wires  9,  10  and  11  tube  may  be  removed  by  introducing 


In  the  detail  of  figure  3 the  locking 
device  comprises  the  clamps  27  and  28 
which  grips  the  plate  25  attached  to 


Figure  3 — Showing  a detail 

the  handle  of  the  variable  condenser. 
It  consists  of  a hollow  post  26  rigidly 
secured  to  the  mounting  plate  19  and 
provided  with  a longitudinal  slot 
through  which  extends  a pair  of  float- 
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hydrogen  gas,  heating  the  walls  of  the 
tube  externally  and  then  re-exhaust- 
ing to- the  required  low  pressure,  say, 
below  .05  of  a micron  of  mercury 
pressure. 

To  place  the  tube  in  operation  the 
cathode  7 is  heated  to  incandescence 
by  passage  of  current  and  a source  of 
current  of  suitable  voltage  is  connect- 
ed at  its  negative  terminal  to  the  ca- 
thode and  at  its  positive  terminal  to 
the  anode  housing  1 with  which  the 
target  plate  15  is  in  electrical  contact. 
The  electrons  emitted  by  the  cathode 
travel  under  the  influence  of  the  elec- 
trical field  to  the  anode  where  X-rays 
are  produced  by  their  impact.  The 
cathode  rays  are  focused  by  the  elec- 
trostatic field  of  the  ring  8 to  strike 
a spot  of  limited  area  on  the  target. 
Somp  of  the  X-rays  are  permitted  to 
leave  the  tube  through  the  window  19 
so  as  to  be  available  for  use. 

The  tube  shown  in  figure  2 is  sim- 
ilar to  that  in  figure  1 with  the  excep- 
tion of  the  anode  construction.  The 
cathode  rays  strike  an  anode  plate  20 
consisting  of  thin  metal  such  as  plat- 
inum or  silver  where  X-rays  are  gen- 
erated which  pass  through  the  cooling 
fluid  contained  in  an  outer  housing  21 
and  out  through  a window  22  which 
may  consist  of  thin  metal,  for  example, 
aluminum.  If  the  plates  20  and  21 


Figures  1 and  2 — Coolidge  electron  discharge 
device 


are  made  very  thin,  some  of  the  ca- 
thode rays  will  pass  through  the  same 
and  will  be  emitted  from  the  tube  so 
as  to  be  available  for  therapeutic  or 
other  purposes. 
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Positively  no  Questions  Answered  by  Mail. 


L.  W.,  Seattle,  Wash.: 

Ques. — (1)  Referring  to  the  book 

“Vacuum  Tubes  in  Wireless  Communica- 
tion’’ which  of  the  two  circuits  give  the 
best  results — figure  69  on  page  103  or  fig- 
ure 80  on  page  119? 

Ans. — (1)  These  circuits  are  practically 
identical.  The  only  difference  is  that 
figure  69  has  a sensitizing  circuit,  L-6,  C-6. 
Identical  results  are  obtained  from  direct 
or  inductive  coupling,  but  as  you  well  un- 
derstand it  is  less  difficult  to  adjust  the 
coupling  in  a two  circuit  tuner  than  in  a 


two  slide  coil.  You  are  also  aware  that 
the  coupling  in  figure  80  may  be  adjusted 
in  the  following  manner— the  sliding  con- 
tact in  the  lower  end  of  coil  L-l  is  moved 
towards  the  earth  lead  and  sufficient  in- 
ductance is  added  at  L-2  with  the  other 
contact  attached  to  the  antenna  until  actual 
resonance  is  setured.  The  coupling  can 
thus  be  gradually  reduced  to  any  desired 
value.  From  the  standpoint  of  simplicity, 
figure  80  is  recommended. 

Ques. — (2)  Would  it  be  of  any  value  to 
substitute  variometers  for  inductances  L-4 
and  L-5,  figure  69? 
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Ans. — (2)  If  variometers  were  employed 
they  would  have  to  be  of  unusual  dimen- 
sions, for  these  coils,  if  of  the  single  layer 
type  for  the  reception  of  long  wave  lengths, 
are  from  24  to  30  inches  in  length  and  4 Yi ' 
to  6 inches  in  diameter  wound  with  No.  30 
or  No.  32  wire.  The  necessary  closeness 
of  adjustment  for  resonance  can  be  secured 
by  condenser  C-2  for  the  plate  circuit  and 
C-l  for  the  grid  circuit. 

Ques. — (3)  Would  the  addition  of  an 
audio  frequency  transformer  in  the  sec- 
ondary circuit,  figure  69,  be  of  any  value 
in  receiving  damped  waves? 

Ans.— (3)  Your  query  is  not  thoroughly 
understood.  We  do  not  know  whether  you 
refer  to  an  audio  frequency  regenerative 
transformer  or  whether  you  propose  to 
attach  an  audio  frequency  transformer  in 
the  plate  circuit  of  the  valve  for  cascade 
amplification. 

Ques. — (4)  Can  such  a circuit  as  figure 
69  discloses  be  operated  with  two  or  three 
valves  in  cascade?  If  so,  please  give  dia- 
gram and  state  capacities  of  condensers 
and  size  of  inductances. 

Ans. — (4)  There  are  sufficient  diagrams 
in  this  text-book  to  cover  every  possible 
requirement,  and  if  you  will  study  care- 
fully the  text,  you  will  be  able  to  devise 
a diagram  entirely  satisfactory  for  your 
use.  An  audio  frequency  cascade  amplifier 
could  be  connected  in  the  telephone  circuit 
of  this  valve,  using  iron  core  transformers 
between  the  plate  and  grid  circuits  of  suc- 
cessive tubes. 

Ques. — (5)  Will  the  circuits  of  figures 
68,  69  and  80  operate  equally  well  with 
either  damped  or  undamped  oscillations? 

Ans. — (5)  The  circuit  is  applicable  for 
the  reception  of  signals  from  either  type 
of  transmitter.  For  the  reception  of  damped 
oscillations,  thA  apparatus  should  be  ad- 
justed just  to  the  verge  of  oscillation,  but 
for  undamped  oscillations  the  circuit 
should  be  set  to  oscillate  at  a radio  fre- 
quency slightly  different  from  that  of  the 
incoming  signal.  The  beat  phenomenon 
may  be  employed  in  the  reception  of 
damped  oscillations  with  marked  ampli- 
fications of  the  incoming  signal,  but  the 
normal  note  of  the  spark  transmitter  will 
be  distorted. 

* * * 

K.  K.  K.,  Elizabeth  City,  N.  C. : 

Ans. — •(  1 ) The  wiring  diagram  for  the 
receiving  set  shown  in  your  recent  com- 
munication is  in  error  at  two  points.  The 
secondary  loading  inductance  L-2  is  not 
connected  in  the  circuit.  It  is  merely 
attached  to  one  end  of  the  secondary  coils 
of  the  loose  coupler.  It  is  also  evident  that 
you  propose  to  regulate  the  plate  voltage 
by  a series  rheostat.  If  you  will  stop  to 
think  over  the  conditions  present  in  this 
circuit,  you  will  see  that  a series  rheostat 
of  an  extraordinary  value  of  resistance 
would  be  required  to  get  the  proper  voltage 
regulation.  What  you  require  in  this  cir- 
cuit is  either  a multipoint  switch  which  will 
connect  the  cells  of  the  circuits  in  groups 
or  a shunt  potentiometer  of  about  3,000 
ohms  resistance.  A semi-circular  piece  of 
graphite  is  usually  employed  to  act  as  the 
potentiometer.  In  all  other  respects  the 
diagram  is  correct,  but  for  the  reception 
of  undamped  waves  you  should  have  a 
certain  amount  of  coupling  between  coils 
L-2  and  L-3. 

* * * 

T.  B„  Freehold,  N.  J.: 

Questions  1 and  2 in  your  recent  com- 
munication are  fully  answered  in  the  text- 
book “How  to  Conduct  a Radio  Club,”  on 
sale  by  the  Wireless  Press,  Inc.,  25  Elm 
Street,  New  York  City. 

Your  third  query  in  respect  to  providing 
means  for  varying  the  frequency  of  a 
"howler” : The  natural  frequency  of*  such 
a circuit  is  largely  governed  by  the  dimen- 
sions of  the  diaphragm.  The  frequency  can 


be  changed  somewhat  by  adjusting  die 
spacing  between  the  magnets  and  the  dia- 
phragm or  by  proper  design  of  the 
associated  circuits.  If  you  will  send  us  a 
diagram  of  the  particular  “howler”  you 
employ,  we  can  then  supply  more  definite 
data.  * * * 

A.  S.,  East  Watertown,  Mass.: 

A number  of  diagrams  have  appeared  in 
past  issues  of  the  Wireless  Age  covering 
combination  apparatus  suitable  for  the  re- 
ception of  damped  and  undamped  oscil- 
lations. 

The  natural  wave  length  of  the  125  foot 
aerial  you  propose  to  erect,  after  the  ban 
is  lifted,  will  have  a natural  wave  length 
in  excess  of  200  meters.  The  flat  top  por- 
tion should  not  be  more  than  100  feet# 
in  length. 

* * * 

A gentleman  who  forgot  to  sign  his  name 
and  address  inquires : 

Ques. — (1)  Explain  in  simple  terms,  the 
construction  and  functioning  of  ampere 
hour  meter. 

Ans. — (1)  A detailed  explanation  ap- 
pears on  pages  72  and  73  of  “Practical 
Wireless  Telegraphy”  and1  no  more  simple 
explanation  can  be  given.  It  is  nothing 
more  than  a small  motor  which  rotates  in 
one  direction  as  the  storage  battery  dis- 
charges and  the  opposite  direction  as  it 
charges.  The  motor  is  geared  so  that  the 
scale  indications  are  proportional  to  the 
ampere-hours  of  current  flowing. 

Ques. — (2)  On  page  187  of  “Practical 
Wireless  Telegraphy”  it  says  that  as  a 
proper  diagram  for  the  government 
operator’s  examination  figure  209  added  to 
figure  207  will  be  satisfactory.  Explain 
just  how  the  connections  are  made. 

Ans. — (2)  You  should  have  no  difficulty 
in  working  out  details  of  this  diagram 
yourself.  You  will  observe  in  figure  209, 

8 connections  for  the  volt  meter.  The  ter- 
minals 3 and  4,  for  example,  marked  “bat- 
tery unit  A,”  should  be  connected  across 
the  terminals  at  battery  A in  figure  207  and 
so  on  with  the  remaining  connections.  In 
the  Government  examination  you  do  not 
need  to  show  the  motor  generator  with 
automatic  starter  indicated  in  figure  207, 
but  the  terminals  5 and  6 in  figure  207 
should  be  connected  to  the  “110  volts,  DC” 
connections  in  the  upper  left  hand  corner 
of  figure  111,  page  98,  of  “Practical  Wire- 
less Telegraphy.” 

Ques. — (3)  What  is  the  function  of  the 
shunt  condenser  of  the  secondary  receiv- 
ing transformer? 

Ans. — (3)  The  function  of  this  con- 
denser is  to  adjust  the  secondary  or  closed 
oscillation  circuit  to  resonance  with  the 
iflcoming  signal.  By  properly  adjusting 
the  inductance  and  capacity  for  a given 
wave  length,  the  damping  of  the  secondary 
circuit  is  thereby  changed,  permitting  an. 
adjustment  favorable  to  the  maximum 
strength  of  the  signals. 

When  the  coupling  between  the  primary 
and  secondary  circuits  is  relatively  loose, 
marked  selectivity  can  be  secured  by  the 
use  of  fairly  large  values  of  secondary 
capacity,  but  with  loose  coupling,  smaller 
values  of  capacity  will  give  the  loudest 
signals. 

Ques. — (4)  What  apparatus  do  you  ad- 
vise for  the  detection  of  undamped  waves? 

Ans. — (4)  The  best  results  are  undoubt- 
edly secured  with  the  vacuum  tube  cir- 
cuits, known  otherwise  as  the  self-hetero- 
dyne  or  “Autodyne.”  These  circuits  are 
completely  described  in  the  text-book 
“Practical  Wireless  Telegraphy”  and 
“Vacuum  Tubes  in  Wireless  Communi- 
cation.” 

Ques. — (5)  I desire  to  join  the  N.  W.  A. 
To  whom  shall  I apply? 

Ans. — (5)  Place  your  application  with 
Headquarters  at  25  Elm  Street,  New 
York  City. 
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Reconstruction  After  the  War 

TF  we  have  correctly  sensed  the  at- 
titude  of  our  contemporary  The 
Electrical  Review,  there  will  be  no 
room  after  the  war  for  the  industrial 
leader  with  pessimistic  ideas.  An  in- 
evitable readjustment  of  industrial 
t affairs  must  follow,  but  if  we  believe 
that  unsurmountable  chaotic  condi- 
tions will  prevail,  we  are  following  a 
line  of  argument  that  will  lead  into 
just  the  condition  which  is  to  be 
avoided. 

Business  men  must  make  an  extraor- 
dinary effort  to  maintain  a mental 
poise  during  this  period.  They  should 
not  be  over  optimistic  or  over  pessi- 
mistic. Such  well-known  men  as  Otto 
Kahn,  the  great  New  York  banker, 
believes  that  although  “the  immediate 
sequence  of  the  ending  of  the  war  is 
bound  to  be  an  interval  of  confusion 
and  readjustment,  during  which  cer- 
tain industries  will  be  favorably  or 
unfavorably  affected,  at  the  comple- 
tion of  the  process  there  should  be  for 
a few  years  at  least  an  immensity  of 
opportunity  and  a corresponding 
prosperity  producing  activity  such  as 
even  this  country  has  rarely  experi- 
enced.” 

We  are  urged  to  recognize  and  re- 
spect the  demands  of  the  new  day, 
which  is  a day  of  progress  and  social 
justice  and  of  the  searching  and  test- 
ing for  the  right. 

In  a recent  editorial,  the  Electrical 
Review  urges  that  Congress  should 
‘take  up  a definitely  charged  body  with 
the  numerous  problems  involved  and 
the  drafting  of  the  most  practical 
solutions  thereof.  One  of  the  condi- 
tions on  which  a satisfactory  solution 
is  based,  is  the  establishment  of  good- 
will between  employers  and  employes. 

The  Review  states  editorially: 

“Relations  between  employers  and 
-employes  must  be  determined  on  the 
basis  of  mutual  fair  play  and  enlight- 
ened goodwill;  there  must  be  an  ad- 
justment of  occupations  to  care  for 
the  returning  of  soldiers  and  at  the 
same  time  accord  adequate  recogni- 
tion of  female  labor  in  our  industries : 
there  must  be  a readjustment  of  tariff 
schedules  to  guard  against  an  influx 
of  hoarded  goods  from  present  enemy 
countries ; the  thousands  of  plants  now 
busily  engaged  in  the  production  of 
munitions  of  war  must  be  adapted  or 
readapted  to  their  normal  or  newly 
developed  peaceful  pursuits.  These 
are  just  a few  of  the  hundreds  of 
equally  insistent  questions  that  must 
be  considered  and  on  which  the  future 
permanent  prosperity  of  this  country 
must  depend. 


In  approaching  the  problems  of  the 
reconstruction  period  we  should  not 
be  carried  away  by  optimistic  hopes 
that  they  will  not  be  of  great  impor- 
tance or  will  somehow  automatically 
solve  themselves.  Preparedness  for 
post-war  conditions  is  as  important  as 
for  war.  Nor  must  we  work  at  cross 
purposes.  We  must  co-ordinate  our 
efforts  as  we  now  are  doing,  in  order 
that  we  may  achieve  the  greatest  good 
for  the  greatest  number.  This  evi- 
dently calls  for  a definite  program  of 
action  on  broad  national  lines  and  it  is 
to  lay  down  the  groundwork  for  this 
that  a national  reconstruction  commis- 
sion is  desirable. 

The  details  of  any  national  pro- 
gram must,  however,  be  worked  out 
by  the  industries  themselves  and  in 
this  connection  the  task  of  the  elec- 
trical industry  is  a stupendous  one. 

The  Naval  Psychiatric  Unit 

A RE  you  temperamentally  or  other- 
wise  unfit  to  become  a wireless 
expert?  Possibly  so,  but  if  uncertain 
on  this  point,  you  will^oon  ascertain 
your  standing  after  joining  the  Naval 
radio  school  at  Great  Lakes,  111.,  for 
they  have  inaugurated  a Psychiatric 
Unit,  the  sole  purpose  of  which  is  to 
determine  the  education,  mental  alert- 
ness and  all-around  qualifications  of 
their  students. 

The  examinations  are  under  the 
supervision  of  Chief  Yeoman  Johnson 
and  his  specially  trained  staff  of  assist- 
ants, who  give  their  students  a thor- 
ough drilling  on  such  general  subjects 
as,  reading,  writing,  arithmetic,  ability 
to  take  dictation,  the  translation  of 
their  notes  into  long-hand,  and  such 
other  general  questions  as  seem  ap- 
plicable to  a well-balanced  radiotele- 
graphic expert.  Of  course,  the  pri- 
mary object  of  the  test  is  to  eliminate 
men  who  apparently  could  not  pro- 
gress rapidly  enough  for  the  require- 
ments of  the  government  service. 

The  examinations  of  the  Unit  were 
evidently  of  great  value,  for  it  was 
found,  after  a sufficient  number  of 
cases  had  been  investigated  to  deter- 
mine fully  the  accuracy  of  the  Psy- 
chiatric tests,  that  95  per  cent,  of  the 
men  examined  either  progressed  or 
failed  in  accordance  with  their  previ- 
ous judgment.  Quoting  a recent  art- 
icle in  the  school  publication  Radio 
Sparks : 

“It  was  found  that  in  practically  all 
cases  where  the  men  were  examined 
the  men  themselves  were  satisfied  with 
the  finding  of  the  psychiatric  unit  and 
fully  agreed  to  the  transfer  if  it  was 
suggested.  In  a few  cases,  however. 
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individuals  insisted  that  they  were 
able  to  learn  radio  and  requested  that 
they  be  allowed  to  continue  for  a suf- 
ficient length  of  time  to  determine 
whether  or  not  they  could  make  satis- 
factory progress.  In  a number  of 
these  special  cases  the  men  actually 
did  make  good,  but  the  great  majority 
of  them  finally  agreed  with  the  exam- 
iner that  they  were  not  fitted  for  radio 
work. 

“When  it  is  evident  that  a man  is 
not  fitted  for  radio  work,  the  psychia- 
tric unit  takes  special  pains  to  deter- 
mine in  what  branch  of  the  service  the 
man  belongs,  and  arrangements  were 
made  with  the  various  departments 
needing  specially  qualified  men,  to 
transfer  to  them  such  men  as  seemed 
especially  fitted  for  work  in  their  de- 
partment. This  gave  such  good  re- 
sults that  in  quite  a number  of  in- 
stances the  heads  of  these  departments 
informed  the  officer  in  charge  of  the 
Radio  School  that  the  Radio  School 
was  able  to  select  better  men  for  their 
departments  than  they  were  them- 
selves, and  this  feature  also  added 
considerably  to  the  good  feeling  ex- 
isting among  the  men  assigned  to  duty 
in  the  Radio  School.  They  were  thus 
assured  of  what  is  commonly  called 
a ‘square  deal’  and  took  the  exami- 
nation fairly  and  even  enthusiastic- 
ally.” 


Close  to  25  per  cent,  of  the  men  as- 
signed to  duty  at  this  radio  school  are 
in  this  manner  eliminated,  the  tests 
showing  that  they  were  inapt  for  radio 
work. 

In  fact,  the  success  obtained  at  this 
training  school  has  in  no  small  meas- 
ure been  credited  to  the  correct  selec- 
tion of  the  personnel  by  the  Psychia- 
tric Unit.. 

A similar  procedure  has  been  em- 
ployed by  the  Marconi  Institute  for 
some  years  past.  The  students  being 
queried  on  such  general  questions  as 
“How  far  is  the  sun  from  the  earth  ?’ 
“What  is  the  average  time  to  take  a. 
train  trip  from  New  York,  to  San 
Francisco?”  “Name  the  seasons  of 
the  year  in  the  zone  in  which  your 
school  is  located  and  the  approximate 
dates  of  their  beginning  and  ending.” 

This  test  is  followed  by  simple  ques- 
tions in  arithmetic — division,  decimal 
fractions  and  such  other  arithmetical 
problems  as  ^rere  deemed  necessary  to 
insure  the  students’  progress.  Such 
tests  show  to  the  student  how  little  he 
retains  in  mind  of  the  actual  and  fund- 
amental facts  of  matters  pertaining  to 
every  day  occurrences  and  to  say  the 
least,  they  tend  to  sharpen  his  wits. 

Our  good  wishes  go  forward  to  the 
Psychiatric  Unit  of  Great  Lakes  for 
they  undoubtedly  have  performed  a 
great  work  for  the  government. 
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Aero  Engines,  Magnetos  and  Carburetors.  By 
Lieut.  Harold  Pollard.  Cloth  binding,  4^x5^ 
inches,  84  pages.  Macmillan.  Price  $1.00  net. 

Those  to  whom  the  mere  mention  of 
the  various  parts  of  a gasoline  engine 
are  bewildering  may  learn  from  this  lit- 
tle pocket  volume  what  they  are  and  how 
they  function.  While  the  book  does  not 
reach  the  proportions  of  a technical 
work  on  aero  engines,  it  will  serve  ade- 
quately to  introduce  the  subject  in  a 
reader’s  spare  hour.  In  every  sense  it  is 
a text  for  a beginner;  easily  understand- 
able explanations  of  the  general  consid- 
erations are  adequately  illustrated  by 
thirty-one  diagrams. 

Obtainable  through  the  Book  Dept.,  T H t Wiee- 
X.ESS  Ace. 


Aeroplane  Construction  and  Operation.  By 
John  B.  Rathbun.  Cloth  binding,  5^x8  inches, 
415  pages.  Stanton  & Van  Vliet.  Price  $2.00  net. 

A compromise  between  the  layman’s 
books  and-  highly  technical  airplane 
tieatise  has  been  arrived  at  in  the  prep- 
aration of  this  volume.  Its  principal  fea- 
ture is  the  text  on  calculations  for  sur- 
face, power  and  weight,  although  the 
aerodynamic  principles  and  construction 
details  are  given  considerable  attention 
and  are  well  illustrated.  The  volume 
follows  the  usual  textbook  form,  first  de- 
fining and  classifying  airplane  types,  ap- 
plying aerodynamic  principles  to  wing 
sections,  discussing  construction  of  these 
in  detail  and  considering  quite  exhaus- 
tively fuselage  and  chassis  construction. 
The  factors  of  weight,  balance  and  sta- 
bility and  head  resistance  are  valued  and 
power  calculations  made.  A chapter  is 
devoted  to  operation  and  training  meth- 
ods followed  by  a brief  one  on  the  char- 
acteristics of  aeronautic  motors. 


Those  who  have  had  some  technical 
education  and  are  interested  in  the  en- 
gineering phases  of  aviation  will  find  the 
book  of  value.  The  trained  mechanic  and 
future  designer  are  adequately  served  on 
the  subjects  of  wing  and  body  structure, 
and  the  author’s  expressed  hope  that  “the 
book  will  serve  to  inspire  the  technical 
reader  to  deeper  interest  and  practical 
research”  in  aeronautics  should  be  fully 
realized. 

Obtainable  through  the  Book  Dept.,  The  Wire- 
less Age. 


Aeroplane  Construction  and  Assembly.  By 
J.  T.  King  and  N.  W.  Leslie.  Cloth  binding, 
ox9J4  inches,  115  pages.  Dunwoody  Institute. 

As  its  title  implies,  this  book  specializes 
in  airplane  rigging.  The  Curtiss  machine 
is  used  to  explain  the  principles  of  as- 
sembly and  alignment,  and  is  progres- 
sively considered  from  the  time  it  arrives 
in  a packing  case  until  the  running  gear, 
wing  and  control  surfaces  have  been  as- 
sembled, attached,  adjusted  and  aligned. 
The  required  inspection  and  preparation 
of  engine  and  propeller  prior  to  flight  is 
then  detailed  and  cautions  and  instruc- 
tions for  general  inspection  given.  Mate- 
rials and  functions  of  the  various  struc- 
tural parts  are  considered  in  detail  and  a 
final  chapter  co-relates  the  individual  rig- 
ging problems  by  a concise  explanation 
of  the  theory  of  flight. 

As  a means  to  a practical  understand- 
ing of  the  work  of  the  aviation  mechanic 
concerned  with  the  airplane  structure’s 
erection  and  assembly,  the  book  is  as- 
sured a distinct  place  in  aviation  litera- 
ture. 

Obtainable  through  the  Book  Dept.,  The  Wire- 
less Age. 
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Useful  Formulae  and  Equations,  Glossary  of 
Terras,  Dictionary  of  Technical  Terms,  Useful 
Data  and  Tables,  and  Code  Signals  are  valuable 
for  reference  purposes.  The  large  wireless 
map  that  is  bound  into  this  book  is  excellent  for 
student  and  operator. 

We  have  a limited  number  of  copies  of  The 
Year  Book  of  Wireless  Telegraphy  and  Tele- 
phony 1915  or  1916,  originally  published  to 
sell  for  $1.50  a volume  that  we  will  mail  poat- 
pai  aa  long  as  they  last  for  50  cents  a copy. 

Bound  in  cloth,  stamped  in  gold.  Every  wire- 
less man  has  good  use  for  one  of  these  books. 
Orders  filled  at  this  special  price  as  long  as  our 
present  limited  stock  remains. 

WIRELE88  PRESS,  Inc. 
26  Elm  Street  New  York 
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A new  wireless  magazine  that 
should  interest  you 

“Sea,  Land 
and  Air” 

Published  by  The  Wireless 
Press,  Sydney,  N.  S.  W. 

Controlled  by  Amalgamated 
Wireless  (Australasia)  Ltd. 

J-JERE  you  have  a new 
monthly  journal,  pub- 
lished in  Australia  for  radio 
men  everywhere. 

Its  72  pages  of  interesting 
text,  illustrations  and  dia- 
grams present  the  very 
latest  developmentsinwire- 
less  work. 

4 

All  Australasian  matters 
relating  to  Radio  Tele- 
phony, Radio  Telegraphy, 
Mercantile  Marine,  Navy 
and  Aviation  are  described 
and  illustrated  fully — right 
up  to  the  minute. 

Technical  subjects  are  de- 
scribed in  simplest  terms. 

Subscription  price,  $2.64 
per  year. 

THE  WIRELESS  PRESS 

SYDNEY,  N.  S.  W. 

Are  You  Ready  for  the 
Opening  Day? 

To  help  you  get  ready  we  are 
making  you  a 

SPECIAL  OFFER 

Act  quickly  and  save  money.  We 
will  mail  you  The  Wireless  Age  for 
one  year  and  give  you  your  choice  of 
Practical  Wireless  Telegraphy,  Vacuum 
Tubes  or  Practical  Aviation  for  $2.75. 
Or  The  Wireless  Age  and  Radio  Tele- 
phony for  $3.00.  Mail  your  order 
to-day. 

WIRELESS  PRESS,  Inc. 

25  ELM  ST.  - - - NEW  YORK 


Practical  Flying.  By  Flight-Commander  W. 
G.  McMinnies,  R.N.  Cloth  binding,  554x  854 
inches,  246  pages.  Doran.  Price  $1.50  net. 

As  the  three  volumes  just  reviewed  are 
concerned  with  the  mechanics’  problems 
in  aviation,  this  book  is  almost  entirely 
designed  for  the  aviator.  The  practical 
considerations  of  flight  is  the  author’s 
subject,  beginning  with  qualifications  and 
causes  of  engine  trouble,  preliminary  to 
a chapter  on  the  governing  principles 
which  make  for  success  during  the  first 
lesson  in  the  air.  Solo  flights  and  the 
use  of  the  instruments  are  then  described, 
completing  the  preliminary  stage.  Map 
reading,  preparation  and  airmanship  in 
cross-country  flying,  successively  follow. 
Advanced  flying  is  then  considered  in 
many  aspects:  high  altitude,  acrobacy  and 
, air  navigation  at  night  being  the  principal 
divisions.  A chapter  on  growth  of  con- 
fidence, from  both  instructor’s  and  pupil’s 
viewpoints  concludes  with  a supplement- 
ary discussion  of  medical  aspects  and  pro- 
vision of  suitable  clothing.  An  appendix 
carries  a glossary  of  terms  and  condensed 
hints  for  flying  efficiency  through  ele- 
mentary and  advanced  stages. 

Sound  advice  and  valuable  hints  on  per- 
sonal flying  efficiency  both  for  the  be- 
ginner and  the  flier  still  under  instruction 
but  in  more  advanced  stages  are  con- 
tained in  generous  profusion  throughout 
the  pages.  Careful  reading  of  the  vol- 
ume will  undoubtedly  improve  the  air- 
manship of  nine  out  of  ten  pilots  and 
certainly  will  enable  the  beginner  to 
avoid  the  mistakes  commonly  made. 

Obtainable  through  the  Book  Dept.,  The  Wiee- 
less  Age. 

The  Shipbuilders'  Blue  Book.  By  Walter  Kay 
Crawford.  Cloth  binding,  4x6  inches,  79  pages. 
Ocean  Pub.  Co.  Price  $1.50  net. 

The  definite  announcements  of  the 
colossal  shipbuilding  program  to  be  con- 
tinued by  the  United  States,  adds  special 
interest  to  this  book.  The  men  who  are 
to  engage  in  this  industry  have  little  to 
guide  them  on  the  assembly  of  the  vari- 
ous steel  plates  of  which  a ship  is  con- 
structed, and  it  is  to  the  definition  and 
explanation  of  the  work  of  the  shipfitter 
that  this  handbook  is  devoted.  The  spe- 
cial rules  and  requirements  of  this  plan- 
ning and  assembly  work  are  given,  the 
problems  of  riveting  and  the  approved 
methods  are  shown,  the  basic  principles 
of  ship  construction  being  graphically 
presented  by  twenty  drawings  and  sim- 
plified supporting  text.  It  condenses  the 
thirty  years  of  Mr.  Crawford’s  experi- 
ence as  a shipbuilder  and,  as  information 
from  a thoroughly  practical  man,  will 
find  a ready  welcome  among  those  who 
will  engage  in  the  construction  of  the 
new  American  merchant  marine. 

Obtainable  through  the  Book  Dept.,  The  Wire- 
less Age. 


Mahan  on  Naval  Warfare.  Edited  by  Allan 
Westcott,  Ph.D.  Cloth  binding,  5j4x8  inches, 
372  pages.  Little,  Brown.  Price  $2.00  net. 

One  does  not  attempt  to  gild  the  lily 
bv  saying  anything  in  praise  of  the  works 
on  naval  warfare  of  Rear  Admiral  Alfred 
T.  Mahan; 'his  writings  are  not  only 
standard  on  the  subject,  but  the  leading 
expressions  in  that  difficult  field.  It  but 
remains,  then,  to  note  on  the  present 
edition  that  the  editor,  an  instructor  at 
the  U.  S.  Naval  Academy,  has  accom- 
plished to  entire  satisfaction  the  concen- 
tration in  one  book  of  the  basic  opinions 
of  the  world’s  authority  on  sea  power  and 
naval  strategy.  Mr.  Westcott  has  not 
condensed;  he  has  selected  from  the 
many  Mahan  writings  the  best  that  value 
the  influence  of  sea  power,  define  the 
principles  of  naval  warfare  and  apply  the 
lessons  of  the  past  to  the  present  and 
future.  Thus  the  compact  volume  brings 
to  the  seafaring  man  a book  easily 


termed  indispensable  to  a full  under- 
standing of  his  task  of  assisting  in  safe- 
guarding the  shores  of  his  country  and 
his  function  on  the  wide  reaches  of  the 

SCR. 

Obtainable  through  the  Book  Dept.,  The  Wire- 
less Age.  

Winning  and  Wearing  Shoulder  Straps.  By 
Lieut.  Col.  Charles  F.  Martin.  Cloth  binding, 
tVixSy*  inches,  105  pages.  Macmillan.  Price 
$1.00  net. 

Colonel  Martin’s  little  book  is  a study 
of  the  art  of  command,  responsibilities  of 
the  army  officer,  the  required  efficiency 
and  the  psychology  of  leadership.  The 
advice  throughout  is  sound,  and  it  is  of 
a character  that  is  perhaps  best  termed 
advisory.  The  heart-to-heart  talk  style 
of  presentation  give  each  point  empha- 
sized a “sticking”  quality  that  may  serve 
an  officer  through  many  trials  long  after 
the  source  of  the  knowledge  is  forgotten. 
To  men  still  abroad  who  have  the  guid- 
ance of  troops  on  irksome  police  duty  its 
direct  psychological  analysis  of  the  sol- 
dier should  prove  invaluable;  and  to  the 
many  officers  who  will  return  to  civilian 
life  but  still  remain  on  the  reserve  list, 
it  will  concrete  experiences  and  analyze 
any  errors  in  administration  the  source 
of  which  may  not  yet  be  clear. 

Obtainable  through  the  Book  Dept.,  The  Wire- 
less Age.  

Do’s  and  Don’t*  for  New  Soldiers.  By  Major 
Harlow  Brooks.  Cloth  binding.  4^4x554  inches, 
83  pages.  Macmillan.  Price  $1.00  net. 

Another  handy  pocket  book  for  sol- 
diers on  duty  overseas  during  the  after- 
math  period  is  met  with  in  Major  Brooks' 
text.  Pertinent  subjects  are:  police  duty, 
care  of  the  body,  what  to  do  when  sick 
or  wounded,  what  to  study  and  remem- 
ber, the  attitude  of  the  soldier  toward 
civilians  and  when  in  conquered  terri- 
tory, military  courtesy  and  customs  of 
the  service. 

Obtainable  through  the  Book  Dept.,  The  Wiee- 
less  Age. 

A General’s  Letter*  to  His  Son  on  Minor 
Tactics.  Cloth  binding,  454x7  inches,  95  pages. 
Doran.  Price  $1.00  net. 

The  anonymous  author  of  this  hand- 
book observes  a fact  well  known  to  of- 
ficers of  the  regular  establishment:  that 
many  men  who  are  in  other  ways  excel- 
lent instructors  have  not  the  facility  for 
constructing  problems  with  a point.  So 
for  officers  following  civilian  pursuits  ex- 
cept in  emergency,  he  has  done  a distinct 
service  in  his  twelve  problems  in  minor 
tactics;  with  these  as  a basis,  proper 
reformation  may  be  looked  for  in  the 
method  of  conducting  officers’  schools  in 
the  militia.  The  problems  have  a new 
pattern,  and  a very  useful  one  because  of 
entire  applicability  to  actual  combat.  Too 
much  stress,  it  may  well  be  said,  has  in 
the  past  been  given  to  the  maneuver  type 
of  tactical  exercise.  Lamentably  little 
time  has  been  devoted  to  ranging  for  rifle 
fire,  the  importance  of  which  is  well  em- 
phasized in  this  work. 

To  illustrate  the  value  of  the  text  it 
might  be  remarked  that  the  writer  of 
this  review,  a typical  civilian  officer,  set 
out  to  solve  the  problems  before  consult- 
ing the  answers,  with  the  following  re- 
sult: seven  were  solved  correctly;  four 
solutions  were  partially  correct;  one  so- 
lution was  entirely  wrong.  Yet  the  au- 
thor’s answers  were  obviously  correct 
and  led  the  reviewer  to  wonder  how  he 
could  have  failed  of  100  per  cent,  correct 
solution.  The  obvious  reason  is  that  the 
type  of  problem  was  unfamiliar,  just  as 
would  be  the  case  in  at  least  90  per  cent, 
of  reserve  officers  otherwise  well  quali- 
fied for  leadership. 

The  little  volume  is  a necessity  to  mili- 
tia officers  who  take  their  responsibilities 
seriouslv. 

Obtainable  through  the  Book  Dept.,  The  Wiex- 
less  Age. 
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SILVER  The  “Bxf&e”  battery 


FOR 


Spark  Gaps 
or  Contacts 


WE  CAN  FUR- 
NISH imme- 
diately : Pure  silver 
for  sparking  pur- 
poses on  quenched 
spark  gaps.  Sterling 
silver  for  contacts  on 
sending  or  relay 
keys.  Pure  granu- 
lated silver  for  coat- 
ings on  Leyden  Jars. 

Ask  for  our  prices 


HANDY  AND 
HARMAN 

NEW  YORK  PLANT 

29  GOLD  STREET 

NEW  YORK 


This  Buzzer  Will 
Help  You  Learn 
the  Code 

The  main  object  of  this  Practice  Set  is  to 
enable  the  beginner  to  learn  the  Continental 
Code,  which  is  easily  mastered  as  the  buzzer 
reproduces  the  sound  of  the  signals  of  the  most 
modern  wireless  stations  perfectly. 

Recommended  for  private  use  and  for 
schools it  gives  excellent  service  for  class 
instruction  in  code  work.  Full  directions  with 
each  set. 

When  used  in  connection  with  Marconi- 
Victor  Records  this  set  enables  the  student  to 
make  exceedingly  rapid  progress. 

Wireless  Practice  Set,  With  Red  aa  c% r 

Seal  Dry  Battery  and  Cord. 

Parcel  post  or  express  charges  extra 

WIRELESS  PRESS,  Inc. 

52tyeElm  Stre  New  York  Cit 


means  “Safety  First”  for  Wireless  and 

f Emergency  Lighting.  It  means  an  assur- 
ance of  real  dependable  power — power 
that  is  instantly  ready  when  emergency 
demands  it. 

The  “fixibe”  is  described  and  illus- 
^ trated  in  Bulletin  No.  168.  Send  for 
your  copy. 

The  Electric  Storage  battery  Co. 

New  York  Boston  PHILADELPHIA.  PA.  Chicago  Denver 

St.  Louis  Cleveland  Atlanta  1888*1919  Rochester  Detroit  Toronto 
Minneapolis  Washington  Pittsburgh  San  Francisco  Kansas  City 
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" THERE’S  MONEY  IN  IT” 

hSj  LEARN  telegraphy^ 

r_ MORSE  AND  WIR ELESSz.““V“: 


^ TEACH  YOURSELF 

u firml  time,  at  trifling  coet.  with  the  wonderful  Automatic  Transmitter.  THE 
dNIGRAPH.  Sends  unlimited  Morse  or  Continental  messages,  at  any  speed. 
Just  as  an  expert  operator  would.  Afeptd  by  0.  S.  (kvenawL  4 styles.  Cataiogse  fret 
OMNIGRAPH  MFG.  CO..  89-C.  Cortlandt  8t..  New  York 


A 


WANTED 


THE  WIRELESS  AGE 

For  January,  February, 
March  and  April,  1917 

We  will  give  three  months'  sdditionsl  subscription  or 
psy  25  cents  for  eseh  copy  sent  us  which  is  in  per* 
feet  condition.  Address 

THE  WIRELESS  AGE 

28  Elm  Street  New  York 


MATHEMATICS 

For  The  Practical  Man 


GEORGE  HOWE,  H.  E. 

A Common  Sense  Treatment  Explaining 
quickly  and  simply  all  the  elements  of  Alge- 
bra, Geometry,  Trigonometry,  Coordinate 
Geometry  and  Calculus. 

Cloth.  5x7%  Inches.  42  Diagrams. 

Price  $1.25.  Postage  7c. 

This  book  assumes  no  mathematical  knowl- 
edge beyond  arithmetic  on  your  part.  With 
this  knowledge  of  plain  arithmetic  as  a basis, 
the  author  “begins  at  the  beginning,”  and 
takes  you,  step  by  step,  in  a simple  and  easily 
understood  way,  to  a full  knowledge  of  the 
principles  and  operations  of  higher  mathe- 
matics. There  are  206  problems  for  you  to 
experiment  with  and  then  you  can  verify  your 
results  with  the  answers  printed  In  the  back 
of  the  book.  The  book  Is  worth  more  than 
$1.26,  if  it  shows  you  how  to  solve  your  prob- 
lems accurately. 

WIRELESS  PRESS,  Inc. 

25  ELM  STREET  NEW  YORK 


Amateurs — 

Get  Ready  for 
the  Opening  Day 

Be  prepared.  Know 
the  latest  develop- 
ments and  improve- 
ments in  wireless  ap- 
paratus. Learn  what 
has  been  accomplished 
in  wireless  since 
America  went  to  war. 
Your  answer  is  in 

THE  WIRELESS  AGE 

and  the  books  adver- 
tised on  pages  38  and  39 

See  Special  Offer  at 
bottom  of  page  45. 

ACT  NOW  AND  SAVE  MONEY 

Wireless  Press,  Inc. 
25  Elm  Street,  New  York 
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IJ  Automatic  and  hand  operated  controllers,  magnetic  switches,  transfer 
switches  and  other  controller  accessories,  have  been  especially  designed 
and  are  being  manufactured  in  large  quantities,  to  meet  Navy  Specifica- 
tions, No.  RE  13A  111D. 

•J  This  I-C  equipment  is  being  used  by  the  largest  and  most  discriminating 
manufacturers  of  radio  apparatus. 

Industrial  Controller  Co. 


Milwaukee 


Wisconsin 


WALKER  BROTHERS  & HAVILAND 

Eastern  Sales  Agents 

New  York  Philadelphia 


co^«_ 
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Designed  * — -J 

particularly 

for  individual  and  class  study. 

Complete  Catalogue  of  our  other  books  ou  request. 

WIRELESS  PRESS,  INC. 


Your  Copy  of  this  New 
Aviation  Book  is  Ready 

The  first  Practical  book  on  Aviation  published 

A text  book  for  intensive  study  by  men  preparing  to  become  skilled 
mechanicians  and  aviators,  containing  all  the  knowledge  of  fundamentals 
required  prior  to  elementary  and  advanced  flying. 

Each  subject  is  presented  by  illustration  and  described  completely 
for  the  reader  without  turning  the  page. 

A broad  treatment  of  subjects  never  before  contained  In  general  aeronautic 
text  books  Is  Included,  comprising  operation  and  care  of  aviation  engines,  recon- 
naissance, map  reading,  signaling  and  co-operation  with  military  bodies,  radio 
and  its  uses,  meteorology  and  night  flying. 

CONTENTS 

I — The  Theory  and  Principles  of  Flight.  XI — First  Flights,  Turning  and  Landing. 


II —  Elements  of  Airplane  Design. 

III—  Flight  Stability  and  Control. 

IV —  Materials,  Stresses  and  Strains. 

V —  Rigging  the  Airplane. 

VI —  Fundamentals  of  Motive  Power. 

VII —  Pistons,  Valves  and  Carburetors. 


XII — Night  Flying,  Cross-Country 

Flight,  Map  Reading. 

XU! — Aerobatics. 

XIV —  Meteorology  for  the  Airman. 

XV —  Aerial  Gunnery,  Combat  and  Air 

Tactics. 


VIII — Ignition,  Cooling  and  Lubrication  XVI — Observation,  Reconnaissance  and 


of  Engines. 

IX — Types  of  Motors,  Operation  and 
Care  of  Engines. 


Fire  Spotting. 

XVII— Bombing. 

Definitions  of  aviation  terms  with  their 


X — Instrument,  and  Equipment  for  Trench  equivalent*  and  phnnet'c  nro- 
Flight.  penMetlrn^. 

•‘Am  impressed  Kith  its  enoellent  arrangement,  plates  and  general  subject 
matter  covered.” — Major  General  \Kenly,  Director  of  Military  Aeronautics. 

“ I believe  it  has  much  value  for  the  student  of  aviation.” — John  D.  Ryan, 
Director  Air  Service,  2nd  Asst.  Secretary  of  War. 

"A  valued  addition  to  my  library. ” — Brig.  General  Saltzman- 
"This  is  a very  interesting  and  complete  book  on  aviation.” — Assistant 
Director  W.  0.  Potter.  Bureau  of  Aircraft  Production. 

“We  would  heartily  recommend  it  for  use  in  schools  where  flying  train- 
ing should  be  intensively  conducted — Meyers  B.  Homer,  Adjutant,  Wilbur 
Wright  Field. 

An  analysis  of  Important  factors  preceding  each  chapter  and  a set  of  review 
questions  following  every  division. 

Fall  cloth,  sixo  6x9  Inches.  Fully  Illustrated.  Over  100  specially  drawn  diagrams 
and  many  photoguaphs.  Price  $1.15  postpaid. 

- - 25  ELM  STREET^  NEW  YORK 
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An  Aviator’s  Wireless  Telephone  Equipment  Showing  the  Transmitter  and  th&  Receiving  Helmet 
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Amateur  Attacks  on  Government  Ownership 


Mo.  4500 


BUY  WAR  SAVINGS  STAMPS 


FOR  ALL  THERE  IS  IN  IT! 


AND  WIRELESS  TELEGRAPH  AND  TELEPHONE  COMPANIES  No.  0815 


LIGHTNING-PROOF  INSULATORS 
1,000  TO  1,000,000  VOLTS 
Insulators  Are  Standard  with 
United  States  Navy  and  Army 


February,  1919 
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Leaders  of 


The  World! 


In  every  field  of  Electrical  Science  throughout  the 
world,  wherever  the  art  of  Electrical  Measurement  is 
known  and  practised,  supremacy  is  universally 
accorded  to 


Electrical 


Indicating  Instruments 

While  their  superiority  will  be  apparent  to  you  in 
every  structural  detail,  their  greatest  advantage  to  you 
will  be  their  high  efficiency  and  their  economy  in  actual 


Weston  Electrical  Instrument  Co. 

27  Weston  Avenue,  Newark,  N.  J. 

Branch  Offices  in  the  Larger  Cities  of  the  U.  S.  and  throughout  the  world 


■ Wes  tow  EiectjucalIwstrosekt 


Newju<k,N.-J.,U.&A 


Weston  Round-Pattern  Switchboard  Instruments  of 
7-inch  diameter  are  the  standard  for  use  on  Wireless 
Telegraph  Panels. 

These  instruments  are  designed  for  commercial  installa- 
tion and  are  not  adapted  to  experimental  Wireless  work. 
More  specific  information  regarding  instruments  for  every 
kind  of  Wireless  work  will  be  given  upon  application. 
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WIRFI  FSS  Jl>eYoungM™’, 

li\ijLiLiJJ  Opportunity 

MASTERLY  improvements  in  the  art  have  been  made  during  the  past  few  years.  The 
perfection  of  Weagant’s  apparatus  for  the  elimination  of  static  interference  removes  the 
last  obstacle  to  WORLD  WIDE  WIRELESS  COMMUNICATION. 

Hundreds  of  trained  WIRELESS  EXPERTS  will  be  required  to  carry  out  the  details 
of  the  proposed  INTERCONTINENTAL  RADIO  SERVICE  soon  to  be  inaugurated. 
Numerous  expert  operators,  inspectors,  installers  and  engineers  will  constitute  the  staff 
of  the  various  stations. 


THE  AMERICAN  MERCHANT  MARINE  AND 
ENLARGED  NAVY  will  require  thousands  of  wireless 
telegraph  and  telephone  operators. 

MOTOR  BOATS,  PLEASURE  YACHTS  and  other 
small  types  of  water  craft  will  make  use  of  the  WIRE* 
LESS  TELEPHONE,  which  has  been  highly  perfected. 


ISOLATED  CITIES  of  Central  and  South  America 
which  have  no  means  of  telegraphic  communication 
will  be  linked  together  with  low  power  wireless  sta- 
tions and  with  higher  power  stations  for  communica- 
tion with  other  countries. 

POSTAL  AIRCRAFT  will  require  radio  apparatus 
for  communication  with  principal  cities  situated  along 
the  proposed  routes. 


Where  do  you  stand  in  the  post-war  expansion  of  Wireless  Telegraphy? 

You  can 
master 
the  art  of 
Wireless 
Operating 

in  from  10  to 
12  weeks  in 
our  day  class 
and  12  to  14 
weeks  in  the 

Code  Instruction  evening  claSS.  A lecture  on  radio  theory 


You  will  then  be  prepared  to  pass  the  Government 
license  examination  and  to  operate  all  types  of  wireless 
equipment  Before  making  a decision  in  this  matter 
you  are  urged  to  make  a thorough  inspection  of  our 
school.  ASSURE  YOURSELF  that  the  organization 
which  you  sign  up  with  possesses  a ‘laboratory  with 
MODERN  WIRELESS  TELEGRAPH  EQUIPMENT. 

The  LABORATORY  .of  the  Marconi  Institute  is 
second  to  none.  It  is  equipped  with  SUBMARINE 
and  AIRPLANE  transmitters  and  receivers  and 


I A lecture  on  radio  theory 

CARGO  and  PASSENGER  vessel  panel  type  trans- 
mitters of  the  most  advanced  types.  Direct  reading 
DECREMETERS.  WAVE  METERS,  CASCADE 
AUDIO  AND  RADIO  FREQUENCY  VACUUM 
TUBE  AMPLIFIERS,  DIRECTION  FINDERS  and 
OSCILLATING  VACUUM  TUBE  GENERATORS 
are  available  for  our  students’  daily  use. 

Our  classes  in  ELEMENTARY  AND  ADVANCED 
ELECTRICITY  AND  MAGNETISM  will  fit  you  to 
engage  in  fields  of  electrical  work  other  than  wireless. 


Remember  we  have  more  than  6,000 
graduates  to  our  credit. 

SPECIAL  CLASSES  in  Wheatstone  per- 
forating for  high  speed  transmitters. 

Instruction  in  American  Morse  and  Conti- 
nental telegraph  code  on  the  SOUNDER 
OR  BUZZER. 

The  PRINCIPLES  OF  ELECTRIC  WAVE 
TELEGRAPHY  are  presented  in  the  most 
simple  and  interesting  manner. 

Instruction  given  by  a staff  of  experts 
of  10  to  18  years’  experience. 

Day  and  Evening  Classes  throughout  the  year. 
The  time  to  prepare  yourself  is  now. 


Addrtu  ail  inquiries  to  Director  of  Instruction 


P 

Day  Tel 


ARCON 


INSTITUTE 

25  Elm  Street,  New  York  City 

Day  Telephone,  Barclay  7610— Night  Telephone,  Barclay  7612  | 

BRANCH  SCHOOL: 

New  Call  Building,  New  Montgomery  St,  San  Francisco,  CaL 


AMERICA'S  FOREMOST  SCHOOL  DEVOTED  TO  THE  PRACTICAL  SCIENCE  OF 

WIRELESS  TELEGRAPHY 
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WHEN  CONSTRUCTING 
WIRELESS  APPARATUS 

Whether  for  wireless  telegraph 
or  wireless  telephone  for  land, 
sea  or  air  use,  make  sure  the 
insulation  is  perfect. 

BAKELITE-DILECTO 

has  proved  its  worth  in  war 
and  peace  times  and  stands  to- 
day as  the  perfect  insulation  for 
wireless  apparatus  of  all  kinds. 

Furnished  in  Sheets,  Rods  and  Tubes. 
Waterproof,  permanent  and  strong. 

We  also  manufacture  Vulcanized  Fibre 
and  Conite  for  special  insulating  purposes. 

Let  us  show  you  how  our  Standard  Products 
can  be  made  to  solve  your  insulating  problems. 

THE  CONTINENTAL  FIBRE  CO. 

NEWARK,  DELAWARE 

233  Broadway,  New  York  City  332  S.  Michigan  Ave.,  Chicago,  111. 

525  Market  St.,  San  Francisco,  Cal.  411  S.  Main  St.,  Los  Angeles,  Cal 

301  Fifth  Ave.,  Pittsburgh,  Pa. 
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For  any  voltage  and  capacity.  .004  mf  Units  to  fit  all  Standard  Racks. 
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When  the  battle  fleet  arrived  in  New  York  the  first  greeting  was  given  by  wireless  telephone 


Above:  How  the  naval  air  scouts  were  launched  on 
their  daily  patrol  missions  in  overseas  waters 


To  the  left:  Colonel  Culver  directing  by  wireless  tele- 
phone four  army  airplanes  flying  in  formation  over 
Washington.  The  planes  were  at  a height  of  2.000 
feet.  With  Col.  Culver  is  Senator  Warren;  General 
Kenly  is  at  the  right  of  the  picture 
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WORLD  WIDE  WIRELESS 


Another  Five  Per  Cent  Dividend  for  American  Marconi 

A T a meeting  of  the  Directors  of  the  Marconi  Wireless 
Telegraph  Company  of  America  held  at  the  offices 
of  the  company  on  January  14,  1919,  a dividend  was  de- 
clared out  of  surplus  profits  at  the  rate  of  5 per  cent  on 
outstanding  stock.  This  return  on  the  common  stock  is 
payable  July  1,  1919,  to  stockholders  of  record  at  the 
close  of  business  June  2,  1919. 

The  dividend  is  the  third  declared  by  the  American 
Marconi  Company,  the  first,  2 per  cent,  being  in  August, 
1913,  and  the  second,  5 per  cent,  paid  six  months  ago, 
August  1,  1918. 


Navy  Announce*  Underground  and  Water  Wireless 

T_T  OW  underground  and  through-water  wireless,  or  in- 
duction  telegraphy,  was  put  into  practical  use  during 
the  war  was  disclosed  on  January  11  by  Navy  Department 
officials,  giving  to  the  public  another  of  its  secrets  care- 
fully guarded  so  long  as  it  might  be  of  value  to  the  enemy. 
This  development  originated  in  private  research  by  James 
H.  Rogers,  a scientist  of  Hyattsville,  Md. 

In  practical  use  the  new  system  so  far  is  employed 
only  for  receiving  radio  messages  sent  out  from  powerful 
stations  in  Europe.  These  are  now  being  read  at  under- 
ground receiving  stations  in  the  United  States. 

In  addition,  it  was  revealed  at  the  department,  through 
an  adaptation  of  the  Rogers  theory,  submarines  under 
water  are  intercepting  radio  signals  sent  from  shore. 
With  crude  apparatus  the  scientist  has  succeeded  in  trans- 
mitting signals  two  miles  from  a submerged  wire  simulat- 
ing a submersible.  x 

Officials  say  it  is  possible,  although  not  yet  an  accom- 
plished fact,  that  ground  or  water  sending  can  be  devel- 
oped to  a considerable  extent.  They  do  not  anticipate, 
however,  that  the  present  method  of  sending  from  high 
towers  will  be  superseded,  except  for  special  purposes 

The  theory  most  generally  held  until  Rogers  demon- 
strated the  correctness  of  his  views  was  that  impulses 
hurled  into  the  air  from  a radio  transmitting  station  and 
deflected  earthward  became  dissipated,  as  does  lightning, 
when  they  struck  the  ground  or  water.  The  Maryland 
scientist,  however,  believed  that  the  impulses  flowed 
through  the  earth  as  through  the  air  and  that  it  was  only 
necessary  to  trap  and  measure  them  in  the  ground. 

Mr.  Rogers  had  been  at  work  on  this  theory  before  the 
United  States  entered  the  war  and  already  had  inter- 
ested naval  experts.  He  offered  the  results  of  his  work 
to  the  navy  without  restriction,  and  when  they  were  ac- 
cepted after  some  demonstrations  at  Hyattsville,  officials 
say,  he  was  with  difficulty  persuaded  to  accept  even  re- 
muneration for  actual  time  given  to  co-operation  with 
the  government. 

One  of  the  first  steps  taken  was  the  request  of  the  Navy 
Department,  under  war  legislation,  that  his  application 
for  patents  be  expedited.  This  was  done. 

Some  of  the  main  advantages  of  the  Rogers  system  as 


developed  so  far,  according  to  the  experts,  are  almost 
negligible  cost  of  construction,  the  intensifying  of  signals 
by  pointing  the  sending  apparatus  toward  the  receiving 
station  and  reduction  of  static  interference.  Because  of 
the  latter  advance  the  navy's  receiving  station  at  New 
Orleans,  where  communication  with  ships  in  southern 
waters  swept  by  frequent  electrical  storms  is  maintained, 
uses  the  underground  apparatus  with  marked  success. 


James  H.  Rogers  and  his  new  underground  and  undersea  wireless  used 
by  the  Navy  during  the  war 


In  war  a great  advantage  is  that  submarines  receive 
messages  while  submerged.  This  is  being  done  by  wires 
trailing  in  the  water. 


Trans -Atlantic  Radiophone  When  Peace  Treaty  Is 

Signed 

X\T  E will  be  talking  across  the  Atlantic  ocean  by  wire- 
” less  telephone  by  the  time  the  peace  treaty  is 
signed,  according  to  Godfrey  Isaacs,  managing  director 
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of  the  Marconi’s  Wireless  Telegraph  Company  of  Eng- 
land. In  a press  interview  he  is  credited  with  saying  that 
as  soon  as  war  restrictions  are  removed,  the  development 
of  wireless  telephony  will  go  ahead  at  a surprising  rate. 

“One  day  in  the  not  distant  future,”  he  said,  “we  will 
walk  about  with  wireless  telephones  attached  to  our 
bodies,  and  will  be  able  to  call  up  a friend,  say  from 
Picadilly  Circus,  who  is  flying  somewhere.  Or  one  may 
have  a wireless  telephone  invitation  from  a friend  flying 
in  France  to  join  him  at  dinner. 

“It  will  not  be  very  long  before  one  will  be  able  to  sit 
at  one’s  desk  in  London  and  speak  to  New  York  prac- 
tically instantaneously.  It  will  be  quite  as  easy  to  speak 
with  Paris,  Rome,  Amsterdam,  Moscow,,  Sydney,  Mel- 
bourne  or  New  Zealand. 

“We  are  arranging  for  large  organizations  whereby 
we  shall  always  be  in  wireless  telephonic  communication 
with  airships,  to  keep  them  informed  concerning  meteoro- 
logical conditions.” 

Cheapening  and  quickening  of  news  transit  and  ex^ 
pediting  of  trade  and  industry  are  among  the  immediate 
results  predicted  by  Mr.  Isaacs. 


Salary  Increases  for  American  Wireless  Operators 

/T'HE  special  wage  commission  authorized  by  United 
States  Shipping  Board  unanimously  reached  the  de- 
cision that  salaries  to  be  paid  wireless  operators  on  ves- 
sels operated  from  Atlantic  and  Gulf  ports,  effective 
January  1,  1919,  tq  be  as  follows:  All  chief  operators, 
$110;  all  assistant  operators,  $85.  There  are  to  be  no 
trans-Atlantic  or  coastwise  bonuses,  and  no  sliding  scales. 


Wireless  Phone  Commerdelly  Practicable  - 

JOHN  C.  PARKER,  professor  of  electrical  engineering 
of  the  University  of  Michigan,  believes  that  it  will 
be  commercially  practical  to  use  the  wireless  telephone 
for  long  distance  and  middle  distance  calls. 

“While  a sending  apparatus  is  expensive,  and  the  cost 
of  operation  is  greater  than  by  wire,  the  total  initial  cost 
without  wires  will  be  so  much  less  than  that  with  hun- 
dreds of  miles  of  wires  that  the  wireless,  as  now  devel- 
oped, will  be  more  economical,"  Prof.  Parker  says. 

“It  will  be  more  dependable.  Static  disturbances  have 
been  practically  eliminated,  so  storms  will  not  interrupt 
service,  whereas  heavy  storms  put  many  wires  out  of 
business. 

“For  regular  standard  wire  business,  the  radio  or  wire- 
less telephone  should  supersede  the  telegraph  and  the 
wire  telephone.  It  would  be  possible  for  one  newspaper 
.service,  for  example,  speaking  through  one  transmitter, 
to  give  news  to  thousands  of  different  papers  at  the  same 
time.  It  is  impossible  to  compute  the  load  this  would 
take  off  the  telegraph  wires.  The  man  talking 'through 
the  wireless  transmitter  could  be  heard  by  as  many  per- 
sons as  had  receivers  tuned  up  to  the  wave  length  the 
transmitter  was  sending.” 

Joseph  H.  Cannon,  associate  professor,  said  it  would 
be  entirely  possible  for  the  President  of  the  United  States 
to  speak  from  the  White  House  into  a radio  telephone 
and  be  heard  by  everybody  in  the  United  States  who 
could  get  a receiver  tuned  up  to  his. 

“On  ocean  and  lake  ships  it  would  be  entirely  practical 
to  install  radio  telephones,  connected  with  wire  telephones 
on  the  shore  that  would  give  direct,  verbal  communica- 
tion between  persons  on  shore  and  ship,”  Prof.  Cannon 
says.  “When  we  have  airplanes  carrying  passengers  be- 
tween Chicago  and  New  York  the  passengers  could  keep 
in  touch  with  developments  on  the  stock  market  minute  by 
minute.  The  baseball  or  football  enthusiast  could  follow 
his  game  play  by  play,  as  if  he  were  in  a club  and  the 
returns  were  coming  by  ticker.” 


The  Bump  of  Repentance 

t- Nelson  Harding  in  thg  Brooklyn  Eagle 

War  Ban  on  Wireless  Messages  Lifted 

'T'HE  War  Trade  Board  has  lifted  the  ban  on  the  use 
of  the  radio  by  commercial  vessels  in  the  Pacific  and. 
Atlantic  oceans  west  of  the  fortieth  meridian.  This  re- 
stores the  use  of  the  radio  to  conditions  existing  before 
the  war. 

The  only  restriction  against  its  use  now  is  in  connec- 
tion with  the  blockade,  no  communication  with  the  Central 
Powers  being  permitted.  The  War  Trade  Board  previ- 
ously had  rescinded  its  restrictions  on  use  of  the  cables. 

Relatives  and  friends  of  soldiers  returning  on  trans- 
ports from  overseas  may  communicate  with  them  by  wire- 
less and  receive  answers. 

Messages  may  be  filed-  at  any  telegraph  Office  and  will 
be  relayed  to  a naval  radio  bas^  . . .. 

Charges  via  New  York  ’ape.  .sixteen  cents  a 'Word,  in- 
cluding telegraph  tolls.  Persons  so  desiring  may  pay 
in  advance  for  answers.  ' ’ / 

No  message  will  be  accepted  until  the  ship  for  which 
it  is  destined  has  passed  half  way  across  the  Atlantic. 


Marconi  Service  for  PaMenger  and  Mail  ’Planes 

/^lODFREY  ISAACS  announced  on  December  18  that 
Marconi’s  Wireless  Telegraph  Company,  of  London, 
would  outfit  airplanes  employed  in  air  passenger  and  mail 
service  with  wireless  and  would  supply  operators  in  the 
same  way  as  it  now  serves  ships.  It  also  is  intended  to 
receive  regular  reports  of  air  conditions  in  different  lo- 
calities and  to  circulate  these  for  the  information  of  the 
pilots.  As  every  airplane  will  have  either  a name  or 
distinguishing  number,  it  will  be  possible  to  send  tele- 
grams from  any  part  of  the  world  or  from  any  ship  to  an 
airplane.  It  is  intended  that  this  organization  will  be 
ready  by  the  time  the  peace  treaty  is  signed. 

Arrangements  recently  have  been  made  for  the-erection 
of  wireless  stations  in  the  extreme  parts  of  China,  one  on 
the  frontier  of  Cashmere  and  another  on  the  Chinese 
side  of  Siberia.  Mr.  Isaacs  has  arranged  with  Handley- 
Page  for  the  transport  of  the  necessary  machinery  by 
one  or  more  of  his  big  machines.  The  journey  inland 
will  take  two  or  three  davs  instead  of  months. 
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WO.RLD.WID  E,  WIRELESS 


. W*r  Rpdio  Heyo  Found  a Job  Waiting 

TIf  EARING  the  Croix  de  Guerre  with  a palm,  which 
™ had  been  pinned  upon  him  by  Premier  Clenienceau 
of  France,  Sergeant  Elias  A.  Kimball  of  Co.  E,  Second 
Telegraph  Battalion,  applied  recently  for  a job  at  the 
Labor  Bureau  in  the  Hall  of  Records,  New  York. 

“I’ve  had  enough  of  war;  what  I want  now  is  work,” 
Kimball  said. 

At  Belleau  Wood,  he  and  eight  comrades  were  operat- 
ing a radio  outfit  when  the  Germans  opened  a barrage 
and  the  aerial  was  blown  into  No  Man’s  Land.  Six  men 
tried  to  bring  them  back.  They  were  killed.  The  Major 
in  charge  of  the  party  crawled  out,  but  was  hit  and  in- 
capacitated. Then  Kimball  wriggled  his  way  forward 
and  brought  back  the  wires  and  the  injured  Major.  For 
that  he  got  the  French  War  Cross. 

Later,  at  Soissons,  he  won  the  palm  by  sticking  to  his 
radio  apparatus  during  a heavy  fire  and  a terrific  electric 
storm.  Lightning  finally  struck  his  mechanism  and 
knocked  him  unconscious.  When  he  recovered  he  was  in 
a Paris  hospital. 

Sergeant  Kimball  got  his  job  from  the  Labor  Bureau. 

• — 


Royal  Society  Chairman  Recognises  Future  of  Wire- 
less Press 

IN  a recent  address  on  “Science. and  the  Future,”  de- 
livered  before  the  Royal  Society  of  Arts,  in  London, 
by  its  chairman,  A.  A.  Campbell  Swinton,  interesting 
.comments  were  made  on  the  recent  achievements  and 
new  possibilities  of  wireless  communication. 

“One  matter,  however,  is  within  public  knowledge,” 
he  said,  “and  that  is  the  increased  and  still  increasing 
amount  of  news  that  we  get  in  the  papers  that  appears 
under  the  heading  of  ‘Per  Wireless  Press.’  Indeed,  wire- 
less telegraphy  appears  to  be  developing  at  last  in  what 
has  always  appeared  to  me  to  be  its  proper  field,  which 
is  not  so  much  to  communicate  between  one  individual 
and  another,  but  rather  for  the  communication  of  intelli- 
gence broadcast  over  the  earth.  No  doubt  maritime  wire- 
less communication  between  ships,  and  between  ship  and 
shore,  hitherto  its  most  useful  application,  is  another 
case  altogether,  and  supplies  a want  that  telegraphy  by 
wire  cannot  meet  at  all.  With  this  we  are  already  fa- 
miliar, while  the  use  of  wireless  as  a voice  that  can 
speak  simultaneously  to  points  on  every  portion  of  the 
earth  is  in  some  ways  a more  novel  proposition. 

“No  doubt  some  persons  who  had  private  wireless 
stations  of  their  own  before  the  war,  were  used  to  get- 


Radio  Essential  Equipment  on  Modern  Aircraft 

SOME  details  of  the  development  of  the  airplane  radio 
telephone  set  which  is  featured  on  the  cover  of  this 
issue  were  given  by  Major  General  George  O.  Squier, 
Chief  Signal  Officer  of  the  Army,  in  a paper  recently 
read  before  the  American  Institute  of  Electrical  Engi- 
neers. 

On  May  29,  1917,  the  Chief  Signal  Officer  called  a 
conference  in  his  office  to  set  in  motion  the  project  of 
evolving  a “voice  command”  equipment  for  airplanes 
which  should  meet  ,all  the  severe  requirements  of  the 
military  service  and  which  should  be  thoroughly  stand- 
ardized for  quantity  production.  Speech  was  exchanged 
between  airplanes  twenty-five  miles  apart  in  October, 
1917,  and  sample  sets  were  sent  at  once  to  the  army  in 
France,  for  trial.  Several  thousand  Sets  were  ordered 
and  have  been  completed  and  distributed  to  flying-fields 
here  and  to  the  Air  Service  in  France. 

The  radio  equipment  consists  of  the  vacuum  tube  trans- 
mitting and  receiving  set,  and  the  special  telephone  trans- 
mitters and  receivers.  General  Squier,  referring  to  the 
latter,  said:  “Those  of  you  who  have  heard  the  terrific 
roar  of  a Liberty  engine  will  realize  the  difficulty  of 
talking  in  an  airplane  in  flight.  The  development  of  a 
transmitter  which  is  affected  by  the  human  voice,  and 
not  by  the  enormously  greater  engine  and  wind  noises, 
is  one  of  the  principal  features  of  this  set.  Similarly,  to 
shield  the  ears  of  the  aviator  from  the  same  noises  re- 
quired a special  combination  of  sound-insulating  materials 
surrounding  the  telephone  receivers  and  suitable  for  use 
within  an  aviator’s  helmet.” 

The  antenna  originally  consisted  of  a flexible  copper 
wire  several  hundred  feet  long,  unreeled  by  the  aviator 
and  trailing  almost  horizontally  behind  the  airplane. 
Modified  antenna  using  much  shorter  wires  fixed  to  the 
framework  are  now  used. 

The  operation  of  the  sets  is  extremely  simple,  all  ad- 
justments being  made  before  leaving  the  ground.  The 
only  manipulation  required  of  the  aviator  is  that  of  the 
chaingeover  switch  to  change  from  talking  to  listening. 

Valuing  the  remarkable  advances  recently  made  in 
radio,  General  Squier  said:  “Commercial  and  military 

possibilities  have,  however,  hardly  been  touched  as  yet. 
It  is  believed  that  radio  apparatus  soon  will  be  as  essen- 
tial on  aircraft  as  it  now  is  on  ocean-going  steamships, 
and  that  its  use  will  enormously  increase  the  effectiveness 
of  aircraft  for  all  purposes.”  , 


The  girl  he  left  l>chind  him 

— Thomas  in  the  Detroit  News 


ting  time  signals  from  Paris  from  the  Eiffel  Tower,  and 
from  Nauen  in  Germany  while  a few  of  those  who  had 
mastered  the  difficulties  of  reading  the  Morse  alphabet 
by  ear,  were  able  to  decipher  weather  reports  from  these 
places  as  well  as  from  our  own  Admiralty,  in  addition 
to  general  news  from  Poldhu  in  Cornwall,  and  from  one 
or  two  other  large  stations. 

“What  I have  in  my  mind,  however,  goes  much  farther 
than  this.  In  London  tape  and  column-printing  telegraph 
instruments  operated  by  wire,  that  record  sporting,  par- 
liamentary and  general  news,  have  long  been  familiar 
objects  in  clubs  and  hotels,  and  have  become  a portion 
of  our  daily  life.  Now  there  is  no  reason  at  all  why 
similar  printing  instruments,  which  he  who  runs  can 
read,  should  not  be  operated  by  wireless  means,  not  only 
in  London  and  other  large  cities,  but  throughout  the 
country,  or  even  throughout  the  world.  Special  trans- 
mitting stations  using  different  wave-lengths  could  send 
out  the  messages,  while  separate  printing  machines,  timed 
each  to  respond  to  the  wave-length 
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mitter,  at  each  required  point,  would  receive  and  record 
them.  No  connecting  wires,  costly  both  as  regards  first 
expense  or  as  regards  upkeep,  would  be  required,  but 
only  suitable  aerials  at  each  transmitting  and  receiving 
station.  ’ 

“Some  regulations  would  be  necessary  to  prevent  in- 
terference, and  'as  wireless  waves,  traveling  as  they  do 
through  the  ether  of  space  at  the  enormous  speed  of 
186,000  miles  per  second,  recognize  no  international 
boundaries,  they  would  have  to  be  universal.  Thus  arises 
a fitting  Opportunity  for  the  league  of  nations.  For  the 
distribution  of  news  to  the  press  nothing  could  be  better 
or  more  economical,  while  there  is  no  reason  why  clubs, 
hotels  and  private  houses  everywhere  should  not  also  be 
thus  supplied  with  the  latest  intelligence.  For  in  wire- 
less telegraphy  it  costs  no  more  to  send  signals  to  a 
thousand  receiving  stations  than  to  a single  one,  and 
there  is  practically  no  limit  to  the  number  of  stations 
that  can  simultaneously  receive  signals  from  a single 
transmitting  station. 

“To  some,  this  sketch  of  the  universal  distribution  of 
news  to/ all  and  sundry  may  appear  fantastic,  but  it  is 
not  really  so  at  all ; for  at  any  rate  as  concerns  an  area 
no  larger  than  Western  Europe  and  the  British  Islands, 
it  is  well  within  the  range  of  practicability  at  the  present 
time,  and  only  requires  a little  working  to  arrive  at  the 
best  arrangements.” 


Radio  Service  to  South  America  an  Imperative  Need 

IMPERATIVE  need  of  direct  cable  connections,  sup- 
plemented by  radio  service,  between  the  ‘United  States 
and  South  America  as  the  first  and  most  important  step 
in  the  development  of  relations  between  the  American 
continents,  is  emphasized  in  a report  made  to  Secretary 
Daniels  by  Captain  C.  T.Vogelgesang,  just  returned  from 
Brazil  as  chief  of  a naval  mission. 

“The  field  is  at  this  time  open  to  energy  and  enter- 
prise,” the  report  says,  “and  if  United  States  capital, 
backed  by  a strong  and  enduring  policy  of  Government 
support,  does  not  avail  itself  of  the  golden  opportunity 
that  is  now  presented,  foreign  capital  will  control  and  we 
will  not  have  established  that  community  of  interest  that 
Brazil  looks  for  in  her  relations  with  us.” 


Wireless  to  Relieve  European  Cables 

ORDERS  were  issued  by  Postmaster  General  Burleson 
on  January  4 for  routing  by  wireless  all  Govern- 
ment cable  messages  addressed  to  Europe  unless  spe- 
cifically stamped  “not  to-  be  sent  by  radio.”  The  order 
does  not  apply  to  private  cable  messages,  those  sent  by 
individuals  or  business  firms,  and  does  not  apply  to  con- 
fidential Government  messages. 

Routing  of  Government  messages  by  radio  wherever 
possible  was  determined  upon  because  of  congestion  of 
the  cable  lines. 

Both  the  War  and  Navy  departments  have  been  asked 
to  co-operate  in  radio  use  and  to  instruct  officers  in 
Europe- to  use  radio  for  official  messages  wherever  pos- 
sible. 


Fiji  Islands  Connected  with  New  Zealand 

A WIRELESS  station  has  been  established  at  Avarua, 
the  principal  town  and  port  of  Rarotonga,  that  now 
practically  connects  up  a chain  of  wireless  stations  be- 
tween the  Fiji  Islands,  Tahiti  and  Rarotonga  with  New 
Zealand. 


Service  to  Hawaii  and  Japan  Resumed 

A FTER  suspending  ten  months,  commercial  radio 
communication  between  San  Francisco,  Hawaiian 
Islands  and  Japan  was  resumed  December  19  at  midnight. 

Lieutenant-Commander  C.  R.  Gark,  Pacific  Coast' com- 
munication superintendent,  stated  Government  stations 
will  handle  the  traffic.  The  San  Francisco  station  is  at 
South  San  Francisco  and  the  Hawaiian  station  at  Pearl 
Harbor.  The  Japanese  station  at  Funibashi  is  controlled 
by  the  Japanese  Government. 

Under  the  Government  plan,  messages  for  Japan  will 
be  received  only  from  San  Francisco  and  bay  cities.  Mes- 
sages may  be  filed  in  any  part  of  the  United  States  for 
the  Hawaiian  Islands.  Western  Union  offices  will  receive 
messages  for  delivery  to  naval  stations.  Due  to  conges- 
tion and  the  limited  service,  only  full-rate  messages  will 
be  accepted.  All  messages  will  be  subject  to  censorship. 
Information  concerning  the  certain  codes  which  may  be 
used  may  be  had  from  the  office  of  the  Chief  Cable 
Censor. 

Before  the  war  the  Marconi  Company  handled  com- 
mercial radio  traffic  to  Japan.  This  service  was  sus- 
pended February  21,  this  year.  * 


France  to  Get  American  Overseas  Station 

'X'HE  French  government  is  expected  soon  to  take  over 
from  the  American  Navy  what  will  ultimately  be 
the  most  powerful  wireless  station  in  the  world.  It  is 
located  at  Croix  d’Hins,  near  Bordeaux,  and  will  consist 
of  eight  towers,  each  more  than  800  feet  high.  It  will  be 
able  to  transmit  messages  not  only  to  all  parts  of  the 
United'States,  but  perhaps  even  to  Honolulu.  Construc- 
tion was  begun  a few  months  ago  by  the  American  Navy 
for  the  American  Expeditionary  Forces,  with  the  under- 
standing that  ultimately  it  should  be  ceded  to  France. 


Naval  War-tune  Radio  Included  4,000  Stations 


«NAVY  NIGHT”  in  the  thirty-ninth  annual  meet- 
ing  of  the  American  Society  of  Mechanical 
Engineers  was  signalized  by  two  events  of  more  than 
usual  timeliness  and  popular  news  interest.  Before 
an  audience  which  filled  the  auditorium  of  the  En- 
gineering Societies  Building,  in  New  York,  Lieutenant 
Commander  William  L.  Cathcart,  U.  S.  N.  R.  F., 
lectured  on  “The  Achievements  of  Naval  Engineering 
in  the  War,”  with  special  reference  to  the  Bureau  of 
Steam  Engineering  of  the  Navy 

Recounting  the  achievements  of  the  electrical  divi- 
sion, Commander  Cathcart  said: 


“Under  the  supervision  of  the  radio  division  there 
are  now  more  than  four  thousand  radio  installations 
on  board  vessels  flying  the  American  flag.  The 
bureau’s  direction,”  said  Commander  Cathcart,  “ex- 
tends similarly  to  fifty  naval  radio  coastal  stations 
and  seventy-five  commercial  coastal  stations  in  this 
country;  to  others  in  the  West  Indies  and  the  Canal 
Zone,  in  our  island  possessions,  and  Alaska  and 
Vladivostok  in  the  Pacific,  and  finally  to  one  now 
building  for  us  at  Bordeaux,  in  France,  which  will  be 
the  most  powerful  wireless  station  in  the  world. 

“Communication  between  Washington  and  Russia 
will  be  made  through  the  establishment  of  the 
Vladivostok  station,  now  nearing  completion.  Our 
communications  with  China  are  through  Cavite,  and 
our  Asiatic  fleet  to  the  United  States  Naval  Radio 
Station  at  Peking.” 
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Amateur  Radiotelegraphy  of  the 

Future* 

By  Alfred  N.  Goldsmith,  Ph.D. 

Director  of  the  Radiotelegraphic  and  Telephonic  Laboratory,  College  of  the  City  of  New  York 


EDITOR’S  NOTE! — The  author  advocates  operating  all  amateur  radio  stations  of 
the  future  on  sustained  waves  between  100  and  300  meters.  He  points  out  the  desir- 
able results  of  such  a change,  including  a forty-fold  increase  in  the  number  of  stations 
operating  within  a,  given  zone  without  interference,  together  with  the  immediate  possi- 
bility of  radio  telephony. 


T AM  compelled  by  circumstances  not  to  describe  the 
actual  construction  of  any  particularly  desirable 
transmitter  and  receiver.  So  detailed  a prophecy  as  to 
the  future  of  amateur  radio  communication  seems  to 
me  ill-advised  and  calculated  to  do  more  harm  than 
good.  I prefer  to  indicate  a line  of  future  development, 
of  a radical  but  practicable  type.  In  so  doing,  it  is 
my  hope  that  an  impetus  will  be  given  toward  the 
development  of  the  necessary  equipment,  so  that  those 
parts  thereof  which  are  now  existent  will  be  supple- 
mented by  the  remaining  new  portions  of  the 
apparatus. 

It  is  evident  to  even  the  most  casual  observer  of 
radio  telegraphy  on  a commercial  scale  during  the  last 
fifteen  years  that  the  tendency  has  always  been 
strongly  toward  the  use  of  sustained  or  “undamped” 
waves.  Starting  with  the  old-fashioned  “spark-in-an- 
tenna”  type  of  set,  with  its  almost  incredibly  high 
damping  and  equally  incredible  capacity  for  the  crea- 
tion of  intolerable  interference  with  the  work  of  other 
stations,  the  art  progressed  first  to  the  inductively 
coupled  stationary  spark  set  of  the  old  “United  Wire- 
less” type.  Later  came  the  modern  quenched  spark 
sets,  these  radiating  waves  of  a damping  of  the  order' 
of  0.1.  Were  it  not  for  the  absurd  regulation  which 
practically  places  all  ship  and  shore  stations  on  a single 
wave  length  of  600  meters,  these  quenched  spark  sets 
would  probably  give  a good  account  of  themselves  in 
the  way  of  reducing  interference.  As  it  is,  however, 
the  full  use  of  the  available  wave  lengths  is  much 
restricted.  Certainly  it  is  to  be  hoped  that  in  this,  as 
in  many  other  particulars,  the  present  unwise  radio 
regulations  will  be  drastically  amended. 


The  Sustained  Wave  and  the  Beat  Receiver 


But  the  evolution  of  the  commercial  transmitter  has 
gone  even  further.  There  exist  to-day  at  least  three 
different  types  of  fairly  high-power  sustained  wave 
generators,  namely  the  Poulsen  arc,  the  vacuum  tube 
oscillator,  and  the  radio  frequency  alternator.  All  of 
these  are  in  actual  use,  the  first  and  third  preponderat- 
ing at  present.  With  the  advent  of  "Sustained  waves, 
the  receivers  employed  had  to  undergo  fundamental 
changes.  A whole  series  of  new  devices  were  evolved 
for  sustained  wave  reception,  notably  the  tikker,  the 
tone  wheel,  and  the  beat  method  of  reception.  It  is  on 
this  last  method  that  I would  center  the  attention  of 
the  reader.  For  it  is  my  belief  and  hope  that  the  ama- 
teur of  the  future  will  work  with  short  sustained  wave 
transmitters  and  beat  receivers.  In  that  direction  I 
see  really  unusual*  opportunities  for  the  earnest  and 
ambitious  worker. 


•Abstracted  from  a paper  prepared  for  the  Radio  Club  of  America, 
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Of  course,  the  tendency  toward  low  danlping  j,n 
amateur  transmitters  and  receivers  is  very  marked, 
quite  apart  from  the  0.2  decrement  regulation  of  the 
Government.  Many  amateurs  are  using  quenched,  Qr 
rotary  synchronous,  or  non-synchronous  gaps,  and  .are 
doing  work  on  low  damping.  The  attempt  to  reduce 
the  decrement  of  the  receiving  set  is  equally  well 
marked.  It  only  remains  to  carry  this  tendency  to  its 
ultimate,  desirable,  and  logical  conclusion. 

The  evils  of  high  damping  are  very  obvious,  yet  a 
brief  calculation  may  not  be  amiss.  Suppose  that  the 
decrement  of  the  spark  transmitter  is  0.2  and  that  the 
decrement  of  the  receiving  set  is  also  0.2.  Suppose 
further  that  the  wave  length  is  150  meters.  The 
question  is:  how. far  must  the  receiving  set  be  detuned 
so  that  the  signal  strength  is  reduced  to  one-half? 
A simple  calculation  will  show  that  a change  in  wave 
length  of  10  meters  is  sufficient.  That  is,  if  we  assume 
that  we  can  read  a message  through  interference  of 
half  its  strength,  a receiving  operator  could  read  at 
will  any  one  of  three  stations  at  140,  150,  or  160  meters 
respectively.  This  is  also  on  the  assumption  that  the 
three  stations  come  in  equally  loudly  at  resonance. 
Unfortunately  these  conditions  are  not  always  realized 
in  practice,  and  if  one  of  the  three  interfering  stations 
should  happen  to  be  exceptionally  near  or  exceptionally 
powerful,  its  interference  would  be  difficult  if  not  im- 
possible to  overcome. 


Operating  400  Stations  Without  Interference 


I believe  that  the  basis  of  decrement  and  ratio  of 
desired-to-undesired  signal  given  above  is  a fair  one 
for  comparative-  purposes.  If  so,  we  could  not  have 
more  than  about  10  stations  working  between  100  and 
200  meters  without  causing  serious  interference.  And 
this,  too,  under  the  most  favorable  conditions  of  equal- 
powered  stations  at  equal  distances  from  each  other. 
The  present-day  excessively  difficult  conditions  in 
thickly  amateur-populated  districts  become  immedi- 
ately explicable  on  the  above  basis.  It  is  clear  that  a 
radical  change  is  needed  so  that  every  amateur  can  be 
reasonably  secure  from  interference.  It  is  for  this 
reason  that  the  sustained  or  “undamped”  wave  trans- 
mitter and  beat  receiver  are  advocated. 

Fortunately  enough,  the  beat  receiver  is  particularly 
well  suited  to  use  at  the  short  waves  which  aFe  favored 
by  the  amateur.  Interference  is  much  less  with  beat 
receivers  on  short  waves  than  at  the  long  waves  used 
by  commercial  stations.  The  following  calculations 
will  show  this  point  clearly : Let  us  consider  a large 
commercial  station  working,  say,  at  10,000  meters. 
This  corresponds  to  a frequency  of  oscillation  in  the 
antenna  of  30,000  cycles  per  second.  If  we  receive  this 
on  a beat  receiver,  e.g.,  the  ultraudion  or  one  of  the 
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well-known  Armstrong  circuits,  the  receiving  audion 
must  be  prodijcjSrig  oscillation^  abjoht  50Q  cyclesmore 
or  less  than  those  of  the  incoming  wave.  In  this  case, 
that  frequency  would  be  either  29,500  or  30,500  cycles 
per  second  for  the  local  vacuum  tube.  It  is  found  that 
the  beats  become  quite  faint  and  practically  inaudible 
when  we  get  more  than  3,000  per  second  of  them.  That 
is,  the  range  between  27,000  and  33,000 , cycles  per 
second  must  not  be  encroached  on  by  an  interfering 
wave.  If  it  is,  we  shall  get  audible  beats  and  inter- 
ference between  the  desired  and  the  undesired  waves. 
Consequently  we  tie  up  the  entire  range  of  wave 
lengths  between  about  9,100  meters  (corresponding  to 

33.000  cycles)  and  11,100  meters  (corresponding  to 

27.000  cycles).  Stations  must  lie  about  9 per  cent 
apart  in  wave  length  at  10,000  meters  for  perfect  beat 


Arc  and  Vacuum  Tube  Transmitters 
- . ' ; c ■ ; C . ■ 

I need -hardly  point  odt  at  length 'the' desirability  of 
having  400  stations  in  the  same  amateur  zone  working 
without  interference  as  compared  to  a possible  10 
under  present  conditions.  The  improvement  speaks 
for  itself. 

It  is  necessary  to  go  further,  and  point  out  the  actual 
methods  which  will  probably  enable  the  amateur  to 
carry  out  so  admirable  an  improvement.  To  begin 
with,  he  will  need  for  his  transmitter  a sustained  wave 
generator  of  extremely  constant  frequency  or  wave 
length.  Also,  it  should  be  steady  and  silent  in  opera- 
tion. Although  I have  repeatedly  drawn  10  or  20  watts 
at  200  meters  from,  small  Poulsen  arcs  on  220  volts 
direct  current  by  a simple  enough  method,  I cannot 


Hundreds  of  students  similsr  to  this  rsdio  and  busser  class  at  the  8t.  Louis  University  are  being  prepared,  at  the  various  schools  throughoat  the 
country,  to  operate  the  new  devices  in  wireless  telegraphy  and  telephony  developed  quring  the . period  of  the  war 


reception.  Thus,  between  10,000  and  20,000  meters, 
only  about  6 or  7 stations  could  work  successfully  on 
this  basis.  When  we  go  down  to  200  meters  wave 
length  (corresponding  to  1,500,000  cycles),  we  find  a 
much  more  favorable  state  of  things.  The  limits  of 
interference  now  lie  between  frequencies  of  1,503,000 
cycles  and  1,497,000  cycles.  These  correspond  respec- 
tivly  to  199.6  meters  and  200.4  meters,  and  are  only 
0.3  per  cent  apart.  We  will  tabulate  these  and  a few 
other  results  for  comparison. 


Wave  Length 


Nearest  Usable  Per  Cent 
Wave  Length  Change 


10,000  m. 
300 
200 
100 


9,100  m. 

9.0 

299.1 

0.3 

199.6 

0.2 

99.9 

0.1 

Consequently  we  reach  the  astonishing  conclusion 
that  under  conditions  comparable  to  those  mentioned 
previously,- amateur  stations  (‘using  sustained  wave  trans- 
mitters and  beat  receivers ) might  be  as  many  as  400 
in  number  between  100  and  300  meters  without  interfer- 
ence! It  will  be  noticed  that  I have  stretched  the 
amateur  wave  length  range  to  300  meters,  which  is  a 
change  that  I favor  under  the  conditions  mentioned, 
since  interference  “would  then  be  so  markedly  reduced. 


recommend  the  arc  for  the  desired  purpose.  It  is  not 
sufficiently  constant  in  either  wave  length  or  current 
output  for  the  purpose.-  It  may  be  possible  to  improve 
it  eventually,  but,  so  far  as  I know,  it  is  not  a very 
satisfactory  device  at  100  or  200  meters. 

It  is  probable  that  Chaffee  arc  sets  somewhat  like 
those  described  by  Mr.  Bowden  Washington  in  the 
August,  1916,  issue  of  the  Proceedings  of  the  Institute 
of  Radio  Engineers  would  be  satisfactory  for  the  pur- 
pose if  the  “inverse  spark  frequency”  were  pains- 
takingly and  accurately  adjusted.  I regard  this  as  a 
highly  profitable  direction  for  investigation  since  the 
Chaffee  arc  is  a simple  and  reliable  device,  and  is  well 
suited  to  amateur  purposes.  In  its  most  recent  forms, 
with  the  hydrogen  tanks  eliminated  and  alcohol  vapor 
substituted,  it  seems  to  be  remarkably  well  adapted  to 
work  from  100  to  300  meters  with  a steady  sustained 
wave,  suited  to  beat  reception.  I recommend  experi- 
mentation and  perservering  tests  with  this  most  prom- 
ising device.  In  working  with  it,  attempts  should  be 
made  to  keep  the  running  voltage  as  low  as  possible. 

If  one  is  content  with  low  power  and  somewhat  un- 
usual equipment,  the  large  vacuum,  tubes  form  an 
alternative  source  of  steady  oscillations  of  constant 
wave  length.  It  is  not  excessively  difficult  to  cause 
such  bulbs  to  produce  oscillations  corresponding  to 
200  meter  waves,  particularly  if  high  vacuum  bulbs 
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are  used.  It  is  to  be  hoped  that  these  bulbs  will  be 
produced  for  the  amateur  market  in  form  suited  for 
both  filament  lighting  and  electron  current  supply 
from  ordinary  110  volt  D.C.  power  lines.  That  is, 
either  a long  110  volt  filament  or  a low  voltage  fila- 
ment with  series  resistance  should  be  used.  Further- 
more, the  110  volt  supply  should  be  also  used  in  the 
plate  circuit  either  directly  or  with  a potentiometer. 
This  double  use  of  the  110  volt  supply  is  quite  possible, 
and  has  indeed  been  already  accomplished  by  one  of 
the  best  veped  experimenters  with  such  bulbs.  The 
simplicity  of  such  an  arrangement  is  considerable,  since 
one  needs  merely  plug  into  any  1 10  volt  socket  to  start 
the  outfit  operating.  If  alternating  current  only  is 
available,  rectifiers  of  some  sort  (e.g.,  hot  filament 
vacuum  rectifiers  of  the  Fleming  valve  or  kenotron 
types)  become  necessary. 

Avoiding  Capacity  Changes  in  Tubes 

At  least  one  advantage  in  the  use  of  the  vacuum 
tube  for  transmitter  is  that  the  same  bulb  with  a slight 
change  can  be  used  for  the  receiver.  There  should  be 
simultaneous  power  reduction  and  wave  length  change 
by  means  of  quick-acting  switches.  In  this  connection, 
an  increasingly  well-known  difficulty  with  very  short 
wave  beat  receivers  may  be  mentioned.  Particularly, 
when  using  the  vacuum  tube  in  beat  receivers,  the 
capacity  in  the  various  circuits  at  200  meters  is  ex- 
tremely small,  and  may  be  only  the  internal  capacity 
of  the  tube  itself.  Consequently  bringing  the  hand 
near  any  unshielded  condenser  causes  a huge  per- 
centage change  in  capacity  because  of  the  capacity  of 
the  body,  and  the  tuning  (which  is  extremely  close 
and  delicate  at  best)  is  completely  thrown  out.  It  will 
almost  certainly  be  necessary  for  really  reliable  opera- 
tion to  enclose  the  entire  receiver,  and  for  that  matter 
the  transmitter  also,  in  a grounded  wire  netting  screen. 
Any  handles  for  adjustment  must  come  through  small 
holes  in  this  screen  or  else  be  operated  by  means  of 
soft  iron  attachments  on  the  handle  and  small  perma- 
nent magnets  outside  the  screen. 

There  is  a curious  type  of  interference  which  will 
arise  when  two  sustained  wave  amateur  stations  get 
too  close  together  in  wave  length.  It  is  familiar  to 
those  who  have  occasionally  heard  Nauen  on  12,800 
meters  interfere  with  South  San  Francisco,  the  latter 
being  also  a sustained  wave  station.  This  is  “beat 
interference,”  and  results  in  the  clear  beat  tone  being 
heard  whenever  the  waves  from  both  the  interfering 
stations  come  in.  It  is  an  annoying  form  of  interfer- 
ence but  can  be  avoided  among  amateurs  with  very 
slight  trouble. 

The  Field  for  the  Amateur  Radiophone 

Another  great  advantage  of  the  sustained  wave 
transmitters  which  I have  been  advocating  for  all 
amateurs  is  that  their  long-desired  goal  of  radio  teleph- 
ony becomes  immediately  accessible.  All  that  is  nec- 
essary is  an  ordinary  telephone  transmitter  placed  in 
the  antenna,  for  example,  with  Chaffee  arc  sets  or 
vacuum  tubes ; or  used  as  a trigger  control  in  any  one 
of  a number  of  interesting  ways  with  the  tube  oscil- 
lator. I need  not  dwell  on  the  additional  value  to  the 
amateur  of  a combined  radiophone  and  radio  telegraph 
set,  which  is  exactly  what  these  sustained  wave  trans- 
mitters practically  are.  When  used  for  radio  telephony 
ordinary  detector  reception  is  possible,  and  in  some 
ways  preferable,  to  beat  reception.  Even  supposing 
that  these  stations  are  received  on  ordinary  crystal 
or  vacuum  tube  detectors,  there  can  be  as  many  as 
40  operating  simultaneously  without  interference  be- 
tween 100  and  300  meters.  Furthermore,  they  will 


not  interfere  at  all  with  the  hundreds  of  other  sus- 
tained wave,  beat  received  radio  telegraph  stations  in 
the  same  zone. 

> 

How  Spark  Sets  Handicap  Sustained  Waves 

There  is  one  matter  of  the  utmost  gravity  in  connec- 
tion with  the  suggested  proposal  of  sustained  wave 
telephone  or  telegraph  transmitters  combined  with 
beat  receivers  for  amateurs.  And  that  is  the  absolute 
necessity,  if  the  desired  results  are  fully  to  be  achieved, 
of  having  all  amateurs  working  in  this  fashion.  Every 
old-fashioned  spark  transmitter  in  a given  zone  will 
render  its  20  meter  range  of  wave  lengths  practically 
unusable  by  the  more  modern  and  highly  efficient  sets. 
So  that  only  a few  amateurs  of  the  older  type  in  any 
given  zone  would  practically  wreck  all  good  work,  even 
if  they  had  the  best  intentions,  which  latter  might  not 
even  be  the  case.  It  would  be  the  intrinsic  clumsiness 
of  their  apparatus  which  would  be  to  blame,  exactly 
as  would  be  the  case  in  a musical  competition  between 
a violin  and  an  automatic  rivetter. 

Removing  the  “Jamming”  Bugbear 

Since  this  is  therefore  a great  advance,  calling  for  the 
simultaneous  co-operation  of  all  amateurs,  I suggest 
most  earnestly  that  leading  and  influential  amateur 
organizations,  begin  an  educational  and  legislative 
campaign  in  this  direction.  It  would  be  well  to  appoint 
Ti  Committee  on  Amateur  Stations,  the  duty  of  which 
Committee  should  be  the  spreading  of  the  most  modern 
and  advanced  ideas  as  to  station  construction  and 
operation.  Needless  to  say,  the  paramount  function 
of  this  Committee  would  be  to  prepare  the  way  for 
the  great  forward  step  to  sustained  wave  transmitters 
and  beat  receivers.  The  publishing  of  suitable  litera- 
ture explaining  simple,  practical  ways  of  getting  the 
desired  results  can  be  to  great  advantage  left  to  such  a 
Committee.  Furthermore,  the  drawing  up  of  a pro- 
gram for  suggested  legislation  along  these  directions 
and  the  enlisting  of  amateur  and  public  support  for 
such  measures  would  also  be  a function  of  the  Com- 
mittee. 

In  this  way,  every  amateur  would  be  given  much 
widened  opportunities,  and  the  advanced  worker  would 
be  protected.  Furthermore,  even  the  beginner  would 
be  much  assisted  by  the  removal  of  the  bugbear  of 
everlasting  “jamming.”  A campaign  for  the  new  type 
of  amateur  sets  would  therefore  be  a direct  contribution 
Ip  the  spread  of  scientific  knowledge  over  the  entire 
country  and  an  increase  in  public  interest  in  the  radio 
field.  I need  hardly  say  that  this  is  the  most  basic 
and  fundamental  type  of  real  national  preparedness, 
and  that  no  greater  stimulus  to  national  progress 
exists  than  awakened  interest  in  science  and  scientific 
methods. 


Suggestion  for  Prize  Contest 
April  Wireless  Age 

We  will  pay  the  usual  prizes  of  $10,  $5  and  $3, 
in  addition  to  our  regular  space  rates,  to  the  three 
contributors  who  send  us  the  best  manuscripts  on 
the  following  subject: 

What,  in  your  opinion,  is  the  most  efficient  re- 
ceiving set  for  amateur  wave  lengths,  and  what 
should  be  the  dimensions  of  the  antenna  and  the 
tuning  coils  for  best  results  ? 
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The  Depth  Bombs  Which  Beat  the  Submarine 

These  photographs  are  the  first  which  the  Navy  has  released  for  publica- 
tion showing  the  depth  bombs  which  American  gobs  insistently  termed 
“ash  cans" — for  the  duration  of  the  war.  The  view  in  the  upper  circle 
shows  the  depth  mine  gun  in  action;  the  surface  view  of  the  finish  of  a 
Hun  submersible  shortly  afterward,  appears  on  the  left 


Tranquillity  graces  this  deck  scene  of  an  American  fantail  lying  alongside  the  mother  ship  Melville,  her  mission  accomplished.  A depth  charge  is 

here  resting  on  its  gun;  nearby  is  a rack  capable  of  holding  44  additional  “cans" 
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My  Experiences  in  the  War 

First  Installment  of  the  Personal  Narrative  of  a Pioneer 
in  Aircraft  Wireless  Who  Was  Wounded  and  Cap- 
tured In  the  Attempt  to  Stop  the  Hun  Invasion 

By  Captain  Gordon  Adams 

South  Lancashire  Regiment 


¥~\URING  the  first  year  after  I had 
passed  through  the  Royal  Military 
College  at  Sandhurst,  and  obtained  my 
commission  as  a Second  Lieutenant  in 
the  English  Royal  Army,  I found  that 
the  whole  of  my  spare  time  was  engaged 
in  learning  actual  military  work ; but  at 
the  end  of  that  period,  in  1908,  my  regi- 
ment moved  to  a small  village  in  Ireland, 
and  having  successfully  passed  my  ex- 
aminations for  promotion  to  the  rank  of 
Lieutenant,  I had  a considerable  amount 
of  time  at  my  disposal  for  working  at 
subjects  other  than  of  a pure  military 
nature.  From  this  time  on,  I devoted 
every  possible  moment  that  I could  spare 
from  my  military  duties  to  the  study  and 


single  seater  machines,  the  instruction  was 
of  the  “Fly  or  Die”  type.  You  were  given 
a machine,  and  after  a few  explanations  as 
to  what  to  do,  you  were  told  to  “push  off” 
and  taxi  the  machine  about  the  ground, 
but  after  acquiring  more  confidence  the 
throttle  was  opened  until  flying  speed  was 
reached;  then  a small  drop  was  executed 
which  usually  terminated  in  a somewhat 
abrupt  “alterissage.”  These  hops  were 
gradually  lengthened  until  the  pupil  was 
able  to  make  an  ordinary  straight  flight. 

When  I did  my  first  drop,  I had  never 
been  up  as  a passenger,  so  that  it  was  the 
first  time  I had  ever  lost  touch  with  the 
earth.  There  is  no  question  that  the  sensa- 
c»pt-  Gordon  Ad> mi  tion  embraced,  for  me,  more  than  mere 


application  of  mathematical  science. 

Starting  off  with  astronomy,  I went  all  through  the 
subject  of  navigation,  both  theoretical  and,  as  far  as  pos- 
sible, practicable.  This  led  on  to  surveying,  and  so  on 
to  optics  and  mathematical  physics  in  general.  Every  new 
field  that  opened  up  demanded  an  increased  knowledge 
of  mathematics  and  I,  therefore,  had  to  work  away  solidly 
at  that  which  is  the  absolutely  indispensable  tool  in  the 
tackling  of  any  branch  of  science. 

In  1910, 1 was  made  musket  instructor  to  my  regiment. 
Then  I found  numerous  opportunities  for  applying  the 
knowledge  which  I was  gaining  in  addition  to  my  pro- 
fessional duties.  During  my  annual  leave  I made  up  the 
practical  part  which  I was  unable  to  work  at  while  with 
my  regiment  through  lack  of  instruments  and  other  fa- 
cilities. On  these  occasions  I generally  managed  to  get 
what  I wanted  in  London  or  Cambridge  Universities. 

In  May,  1912,  the  British  Government  decided  to  create 
the  Royal  Flying  Corps,  consisting  of  a Naval  and  a 
Military  wing;  in  the  autumn  of  that  year  the  Central 
Flying  School  was  inaugurated  for  the  training  of  Naval 
and  Military  airplane  pilots.  Early  in  1913  I sent  in  an 
application  to  join  the  R.  F.  C.  and  was  very  fortunate 
in  having  my  application  accepted  within  a very  short 
time. 


novelty.  From  straight  flights  the  pupils 
went  on  to  turns,  until  eventually  the  standard  required 
for  the  R.  Ae.  Club’s  certificate  was  reached.  The  test  for 
■^this  certificate  was  to  fly  5 figures  of  eight  at  a height  of 
not  less  than  150  feet,  and  then  to  land.  After  touching 
the  ground,  with  the  engine  switched  off,  the  machine  had 
to  come  to  a standstill  at  a distance  not  greater  than  50 
yards  from  a given  point.  This  performance  had  to  be 
gone  through  twice.  i 

Owing  to  the  instability  of  machines  in  those  days,  no 
instructional  flying  was  carried  out  except  when  t&e 
weather  was  absolutely  dead  calm.  This  entailed  gettirig 
up  in  the  morning  at  dawn,  the  hour  when  the  air  is 
usually  calmest. 

On  the  morning  I was  going  to  take  my  Aero  Club 
certificate  I started  off  full  of  confidence  but  after  doing 
a half-circuit  of  the  Aerodrome,  and  when  I was  only 
about  15  feet  off  the  ground,  my  engine  began  to  miss 
badly.  I found  myself  up  against  the  proposition  of 
either  charging  straight  into  a shed  or  attempting  to 
turn.  I tried  the  latter,  sideslipped  and  crashed.  .... 

No  other  machine  being  available  for  me  to  have  an- 
other try  on,  I had  to  wait  until  my  arrival  at  the  Central 
Flying  School  to"  take  my  “ticket.”  * I 


In  those  days  the  government  required  all  officers 
to  take  their  Royal  Aero  Club  certificate  at  their  own  ex- 
pense at  a civilian  flying  school  before  proceeding  to  the 
Central  Flying  School.  Once  accepted  as  a Military  Pilot, 
however,  expenses  were  refunded.  There  were  four  fly- 
ing instruction  grounds  then  in  existence.  I selected 
Hendon  (Brooklands,  Eastbourne  and  Salisbury’  Plain  be- 
ing the  other  three).  At  Hendon  there  were  four  main 
schools,  the  Graham-White,  the  Bleriot,  the  Caudron  and 
the  Deperdussin.  I chose  the  Caudron.  The  Caudron  ma- 
chine was  a single  seater  tractor,  with  a 35  h.p.,  Y-type 
Anzani  engine.  It  had  no  ailerons,  the  lateral  control  be- 
ing effected  by  wing  warping.  It  was  unique  in  its  con- 
struction; for  though  a tractor  machine  it  was  built  with 
tail  booms  exactly  like  a machine  of  the  pusher  type.  The 
pilot  sat  in  what  looked  like  a small  cockle  shell. 

In  the  Caudron  School,  as  in  all  other  schools  using 


Just  as  the  training  methods  were  widely  different  Lorn 
those  of  the  present  day,  so  did  the  early  aeroplanes 
reflect  the  inefficiency  of  aeronautics  five  years  ago.  The 
equipment  available  for  flying  instruction  was  .uncertain 
and  diversified.  In  addition  to  the  schools  St  Hendon 
there  were  several  manufacturing  firms  ..experimenting 
with  different  types  of  machines.  One  of  these  was  the 
Breguet.  This  machine  was  peculiar  in  many  ways.  In 
the  first  place,  most  of  the  spars  were  steel  instead  of 
wood.  It  had  only  one  row  of  interplane  struts,  and  when 
stationary  the  trailing  edges  of  the  wingp  were  very  flex- 
ible and  hung  down  in  festoons.  The  wmgs  were  warped 
for  lateral  control  by  the  feet,  the  steering  being  done  by 
a wheel.  The  tail  and  rudder  were  two  flat  planes  fixed 
at  right  angles  to  each  other,  the  whole  being  attached  to 
the  end  of  the  fuselage  by  a universal  joint.  The  result 
was  that  the  tail  or  elevator  and  the  rudder  could  not  be 
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This  giant  American  hydroplane,  which  carried  fifty  passengers  in  a flight  at  Rockaway  Beach,  N.  Y.,  offers  a striking  contrast  to  the  early  machines 
which  Capt.  Adams  describes.  It  is  propelled  by  three  Liberty  motors  developing  twelve  hundred  horsepower  and  producing  a speed  of  eighty  miles 

per  hour 


moved  independently  of  one  another.  On  one  occasion 
when  a Frenchman  named  Collardeau  was  flying  the  ma- 
chine, the  universal  joint  gave  way  and  the  whole  con- 
traption fell  off  in  the  air. 

But  even  then,  a lively  discussion  was  being  carried  on 
about  attempts  to  fly  the  Atlantic.  Lieutenant  Porte,  I 
recall,  was  at  Hendon  at  that  time  flying  a 100  h.p. 
Anzani-motored  Deperdussin,  which  was  expected  to  cas- 
ually cross  the  Pond  most  any  day. 

Another  company  at  Hendon  was  the  Handley-Page. 
They  had  one  shed  and  were  experimenting  with  a mono- 
plane, with  indifferent  success.  The  future  could  not 
then  be  foretold,  but  I was  certainly  very  pleased  when 
Mr.  Handley-Page  made  good  on  his  bombing  ma- 
chines, for  he  persisted  through  many  years  of  bad  luck. 

Gustav  Hamel  was  another  generally  to  be  seen  per- 
forming what  then  appeared  to  be  the  most  astounding 
aerobatics.  He  generally  flew  a Bleriot  monoplane  with 


Photo  by  Int’l. 

View  of  the  flying  field  and  ita  equipment  of  over  100  airplanes  at 
Ellington  Field.  Houston,  Texas.  Contrasted  with  the  flying  fields 
described  by  Capt.  Adams,  some  impression  is  gained  of  the  rapid 
development  of  the  airplane  in  the  last  five  years 


a Gnome  engine,  but  later  took  to  a Morane-Saulnier 
monoplane  with  a Le  Rhone  engine.  Beatty  was  also 
frequently  in  evidence  on  an  odd  twin-propeller  Wright 
machine. 

When  I arrived  at  the  Central  Flying  School,  I was 
given  a Short  biplane  with  a 70  h.p.  Gnome  engine.  It 
was  one  of  the  old  box-kite  types  in  which  pilot  and 
passenger  sat  side  by  side.  The  ailerons  were  of  the 
non-balanced  type;  that  is,  owing  to  the  absence  of  a 
balancing  wire  they  hung  straight  down  when  the  machine 
was  stationary.  The  speed  of  the  machine  was  some- 
where about  40  miles  an  hour.  I took  my  ticket  on  this 
machine  about  a week  after  I arived  at  the  C.  F.  S. 

The  school  was  organized  into  4 flights,  A,  B,  C and  D, 
and  the  pupils,  who  were  both  naval  and  military  officers, 
were  divided  up  amongst  them.  About  half  way  through 
the  three  months  course,  the  pupils  were  changed  to  other 
flights,  so  that  on  graduation  each  officer  had  flown  at 
least  two  types  of  machine,  generally  one  tractor  and  one 
pusher.  A flight  was  equipped  with  Avros;  B,  with 
Maurice  Farmans;  C,  with  B.E.  2’s;  and  D,  with  Henri 
Farmans  and  Shorts.  In  addition  to  actual  flying  the 
course  entailed  searching  examinations  on  theory  of  flight, 
construction,  rigging,  engines,  theoretical  and  practical 
meteorology,  formation  of  troops,  cross-country  naviga- 
tion, use  of  maps,  and  types  of  British  and  foreign  war 
vessels. 

Much  of  the  engine  instruction  was  devoted  to  the 
Gnome,  which  was  the  original  rotary  engine.  It  had 
seven  cylinders.  The  exhaust  valves  were  in  the  cylinder 
heads  and  opened  direct  into  the  air  and  the  inlet  valves 
were  in  the  piston  heads,  the  gas  coming  in  through  the 
crank  case.  There  were,  therefore,  neither  intake  nor 
exhaust  pipes. 

I took  my  civilian  pilot’s  certificate  in  May,  1913,  and 
graduated  at  the  Central  Flying  School  as  a military  pilot 
in  August.  From  then  I joined  No.  5 Squadron,  R.  F.  C., 
at  Famborough. 

The  establishment  of  the  military  wing  of  the  R.  F.  C. 
in  those  days  was  one  squadron  of  airships  and  seven 
squadrons  of  airplanes.  The  whole  was  commanded  by 
Lt.  Col.  F.  H.  Sykes.  Each  squadron  of  airplanes  con- 
sisted of  three  flights.  Each  flight  consisted  of  one 
Flight  Commander,  ranking  as  a Captain,  and  three  fly- 
ing officers  ranking  as  Lieutenants  or  Second  Lieutenants, 
and  was  equipped  with  4 machines.  The  total  officer 
personnel  of  a squadron  was,  1 Major  in  command,  3 
Captains  and  15  Lieutenants  or  Second  Lieutenants,  six 
of  whom  acted  as  observers.  All  officers  had  to  be  pilots ; 
equipment  officers  had  not  then  come  into  being.  The 
technical  and  routine  work  which  nowadays  is  done  by 
equipment  officers  was  then  carried  out  by  the  pilots  them- 
selves. The  larger  units  such  as  wings,  brigades  and  di- 
visions were  non-existent. 
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This  establishment  was  only  partially  completed  when 
I joined  the  corps,  in  fact  there  were  only  four  airplane 
squadrons  in  existence  and  they  were  not  completely 
equipped.  The  whole  corps  at  that  time  was  naturally 
in  a very  embryonic  stage.  My  squadron  had  in  it  no 
fewer  than  seven  different  types  of  machines.  These' 
were: 

The  Maurice  Farman  “Longhorn,”  with  70  h.p.  Renault 
V-type  engine. 

The  Henri  Farman  with  80  h.p.  Gnome  engine.  (These 
were  both  of  the  pusher  type,  the  main  difference  being 
that  the  M.  F.  had  a front  elevator,  whereas  the  H.  F. 
had  not.) 

The  single  seater  Avro,  with  50  h.p.  Gnome  engine. 

The  Sopwith,  with  80  h.p.  Gnome  engine. 

The  Caudron,  with  45  h.p.  Anzani  engine. 

The  B.E.  2a,  with  70  h.p.  Renault  engine. 


Photo:  Int’i 


The  world’s  fastest  airplane,  built  by  Curtiss.  Carrying  a full  military 
load  it  attained  a speed  of  160  miles  per  hour  and  climbed  13,000  feet  in 
ten  minutes.  The  rbus  in  which  the  author  learned  to  fly  five  years  ago 
had  less  than  one-fifth  its  power  and  one-quarter  its  speed.  The  triplane 
illustrated  has  a new  400  horsepower  K-12  engine,  which  is  lighter  by  25 
per  cent  than  any  other  aeronautical  engine 


The  Graham- White,  with  45  h.p.  Anzani  engine. 

This  last  named  machine  was  a quaint  looking  device 
and  was  popularly  known  as  the  “Pterodactyl.”  The 
fuselage  projected  some  distance  in  front  of  the  main 
planes  and  it  was  there  that  the  observer  sat  with  the 
engine  immediately  in  front  of  him. 

My  flight  was  equipped  with  Avros.  They  were  sport- 
ing machines  to  fly  as  they  had,  virtually  speaking,  no 
lateral  control  at  all.  The  wings  were  supposed  to  warp, 
but  as  the  warping  cables  were  led  up  from  the  base  of 
the  first  struts  to  the  top  of  the  second  pair,  very  little 
bending  of  the  wing  tip  could  be  obtained.  In  fact  it 
had  absolutely  no  effect  at  all ! All  lateral  control  had  to 
be  done  with  the  rudder. 

The  B.E.  2 was  another  wing-warping  machine,  but  in ' 
this  case  the  warping  cables  were  led  straight  from  the 
fuselage  to  the  top  of  the  outer  rear  struts.  This  gave 
it  twice  the  warping  effect  of  the  Avro.  It  was  a very 
uncomfortable  machine  to  fly  on  a rough  day,  as  the 
wings  were  very  flexible  and  frequently  a gust  under  one 


wing  would  cause  the  wing  to  warp  suddenly,  which, 
acting  through  the  control  cables,  would  in  many  cases 
jerk  the  joystick  out  of  the  pilot’s  hands  and  give  him  a 
sharp  blow  on  the  inside  of  his  knees.  This  machine  was 
e the  forerunner  of  the  numerous  B.E.  types. 

The  corps  at  that  time  only  consisted  of  about  60 
officers,  of  whom  90  per  cent  were  regulars,  seconded  or 
3 loaned  to  the  R.  F.  C.  from  their  respective  regiments. 
, It  was  a great  life  in  those  days,  flying  machines  which 
p ■ viewed  from  the  present  day  standpoint  appear  absolutely 
prehistoric. 

t I spent  about  four  pleasant  months  doing  practically 
o nothing  but  flying.  Then  I began  to  feel  that  I wanted 
to  progress.  So  I obtained  leave  and  went  up  to  London 
r,  University  and,  metaphorically  taking  my  coat  off,  got 
down  to  real  hard  work  on  theory  and  practice  of  wire- 
less telegraphy  with  a view  to  applying  it  to  aviation. 

On  the  termination  of  this  period  of  leave  I returned 
to  my  squadron,  and  within  a week  an  experimental  flight 
was  started  consisting  of  eight  officers.  Great  assistance 
was  given  by  the  Royal  Engineers  at  Aldershot;  they 

* loaned  the  observatory  and  wireless  station  to  the  corps 
for  experimental  purposes.  The  particular  job  that  I 
was  detailed  to  was  the  theory  and  design  of  wireless 
installation  on  airplanes.  The  first  installation  was  a 
Rouzet  set,  and  it  was  upon  this  crude  equipment  as  a 
start  that  the  present  day  airplane  wireless  was  built. 

It  would  give  great  amusement  to  pilots  of  today  could 

v they  see  those  old  B.E.2  machines  which  we  used  for 

* wireless  experimental  work.  The  fabric  in  many  cases 
had  to  be  removed  from  the  wings  in  order  that  yards 

- of  wiring  might  be  run  round  the  edges  of  the  planes  to 
supply  additional  capacity. 


Photo:  Central  News 

The  ease  with  which  wireless  communication  is  held  with  aircraft  records 
some  rapid  progress  since  the  writer  of  this  article  began  to  apply  wireless 
to  the  airplanes  of  the  British  Royal  Flying  Corps 


As  a start,  the  only  thing  attempted  was  to  transmit 
messages  from  the  machine  at  a low  altitude  to  a station 
on  the  ground,  but  before  the  war  broke  out  two  machines 
had  actually  got  into  communication  with  each  other  in 
the  air  at  a distance  apart  of  about  ten  miles.  In  addi- 
tion to  myself,  there  were  three  other  officers  engaged 
on  wireless  work.  All  three  are  dead  now,  two  were 
killed  in  the  air,  and  the  other  died  from  illness.  These 
three  officers  did  all  the  practical  flying  work  while  I was 
mainly  concerned  with  the  solution  of  any  mathematical 
problems  which  they  presented  to  me,  such  as  calculating 
the  curve  which  a trailing  wire  aerial  would  take  up  at 
a given  speed  in  order  to  see  if  it  would  clear  the  under- 
carriage while  being  unreeled,  and  similar  problems.  The 
trailing  wire  was  the  only  type  of  aerial  used,  though 
suggestions  were  frequently  forthcoming  for  draping 
aerials  between  the  wing  struts  regardless  of  the  addi- 
tional wind  resistance  which  they  would  cause. 

(To  be  continued) 
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The  Production  of  Tone  Frequencies 

A/T  ETHODS  of  operating  a wireless  system  over  a 
wide  range  of  tone  frequencies  devised  by  Oscar 
Roos  are  shown  in  the  diagrams,  figures  1 to  6. 

The  fundamental  circuit  is  shown  in  figure  1.  A 
condenser  C-2  is  connected  in  series  with  an  inductance 
L-2  and  a radio  frequency  alternator  A-2,  for  which 
may  be  substituted,  if  desired,  an  arc  generator  of  the 
Poulsen  type.  A spark  gap  S is  included  in  the  circuit, 
which  may  be  placed  in  the  field  of  a magnet  M or  in 
a vessel  containing  a compressed  gas.  Two  trigger 
valves  or  arresters  V and  V-l  are  connected  on  either 
side  of  the  spark  gap.  These  arresters  may  be  an 
ordinary  spark  gap,  a quenched  spark  gap,  or  two 
oppositely  arranged  rectifiers  such  as  a point  and  plate 


Figure  1 — The  fundamental  circuit  of  the  Roos  wireless  system 
for  wide  range  of  tone  frequencies 


rectifier,  a hot  and  cold  electrode  rectifier,  a mercury 
vapor  rectifier  or  an  aluminum  or  other  film  arrester. 
These  arresters  normally  prevent  the  condenser  C from 
discharging  across  the  spark  gap,  but  they  are  rendered 
ineffective  through  being  broken  down  momentarily  by 
an  impulse  from  an  auxiliary  source,  which  in  this  case 
consists  of  two  low  voltage  alternating  current  gen- 
erators A and  AtI  of  different  frequencies.  Generator 
A is  connected  in  series  with  inductance  L and  con- 
denser C and  generator  A'  in  series  with  inductance 
L'  and  condenser  C-l. 

Coils  L and  L-l  are  placed  in  inductive  relation  by 
means  of  the  linking  system  L-3  which  includes  the 
key  K.  By  closing  key  K the  circuits  L,  C and  L-l, 
C-l  are  thrown  into  resonance  and  the  potential  result- 
ing therefrom  breaks  down  the  arresters  V and  V-l, 
thereby  rendering  the  spark  gap  operative.  If  the 
frequency  of  the  alternators  A and  A-l  are  within  the 
range  of  audio  tones,  the  amplitude  of  the  antenna 
oscillations  will  vary  periodically  accordingly. 

A modification  is  shown  in  figures  2 and  3 where  the 
condenser  is  charged  by  a direct  current  generator  G, 
which  is  protected  by  the  choke  coils  I and  1-1.  It  is 
connected  in  series  with  the  quenched  spark  gap  S'. 

In  operation  neither  the  high  frequency  generators 
A-l  or  A-2  or  the  dynamo  G can  break  down  a larger 


-gap  than  S-l  and  S-2  and  the  arresters,  therefore,  pre- 
vent the  discharge  of  the  condenser  C-2  across  the  gap 
unless  they  are  simultaneously  broken  down.  If  n 
represents  the  frequency  of  generator  and  m the  fre- 
quency of  generator  A-l,  the  arresters  will  be  simul- 


Figure  2 — Modified  circuit  with  • direct  current  generator, 
protected  by  choke  coils,  charging  the  condenser 


taneously  broken  down  2 (n — m)  times  per  second  and 
the  tone  produced  in  the  receiving  system  will  be  the 
beat  frequency  of  the  generators.  It  is  obvious  that 
this  tone  may  be  varied  over  a great  range  by  slightly 
altering  the  speed  of  one  or  both  of  the  generators. 
The  design  of  the  dynamo  G is  such  that  it  will  have  a 
falling  voltage  characteristic  in  order  to  prevent  arcing 
in  the  spark  gap.  Figure  3 differs  from  2 in  that  recti- 
fiers are  employed  as  arresters  in  place  of  the  quench 
gaps  S-2  shown  in  figure  2. 

The  modified  circuit  in  figure  4 has  the  auxiliary 
source  of  energy  for  discharging  the  main  circuit, 
coupled  to  two  alternators  A and  A-l  connected  in 
series.  By  means  of  the  valve  connection  V-2  both  . 
halves  of  the  wave  are  rectified.  By  means  of  the  trans- 
formers M and  M-l  the  energy  of  the  resulting  uni- 
directional impulses  is  impressed  as  two  alternating 
currents  having  twice  the  frequency  of  the  generators, 
respectively  upon  the  circuit  which  includes  the  con- 
denser C and  the  direct  turn  generator  G.  The  gen- 
erator normally  cannot  break  down  a larger  gap  Sian 
S,  S-l  and  the  arresters  therefore  prevent  the  discharge 


Figure  3 — Showing  circuit  with  rectifiers  employed  as  arresters 
in  place  of  quenched  spark  gaps 
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of  condenser  C unless  they  are  broken  down  simul- 
taneously. They  will  be  broken  down  simultaneously 
4 (n — m)  times  per  second  where  n and  m represent  the 
frequencies  of  the  generators  A and  A-l.  The  tone 
produced  in  the  receiving  system  will  be  the  beat  fre- 
quency of  the  alternating  current  developed,  as  men-v 
tioned  before,  in  the  secondaries  of  the  transformers  M 
and  M-l  and  this  tone  may  be  widely  varied  by  slightly 
altering  the  speed  of  one  or  both  of  the  generators. 

The  advantage  of  connecting  the  generators  in  series 
is,  that  the  maximum  beat  voltage  which  is  always  the 
sum  of  the  voltages  of  the  two  machines  is  much  higher 
for  a given  beat  frequency  than  that  which  other  things 
being  equal  would  be  obtained  from  a single  machine 
developing  currents  of  the  given  frequency. 

For  example,  if  the  normal  or  full-speed  frequency  of 
the  generators  is  8,000,  then  by  reducing  the  speed  of 
one  of  them  so  that  its  frequency  is  4,000,  the  beat 
frequency  will  be  4,000  and  the  total  voltage  will  be 
the  sum  of  the  full-speed  voltage  of  one  machine  plus 
the  half-speed  voltage  of  the  other,  or  300%  higher 
than  the  voltage  of  either  machine  running  alone  at 
4,000  cycles.  If,  however,  the  beat  frequency  is  much 
lower  the  advantage  of  the  serial  connection  of  the 
generators  is  more  striking.  For  example,  if  the  fre- 
quency of  one  machine  is  8,000  and  that  of  the  other 
7,500,  the  beat  frequency  will  be  500,  which  corre- 
sponds to  1/16  full  speed,  while  the  total  voltage  is 
31/32  the  full  voltage  of  both  machines.  Either  ma- 
chine running  alone  at  500  cycles  would  generate  only 
1/16  its  normal  or  full  speed  voltage  of  1/31,  the  volt- 
age obtained  by  the  Roos  arrangement. 

The  generator  G is  protected  trom  the  currents  of 
alternating  current  generators  A and  A-l  by  a shunt 


having  negligible  reactance  for  the  beat  frequency. 
This  is  connected  across  the  terminals  of  the  generator 
as  in  figure  4. 

The  shunt  consists  of  a circuit  L-l,  C-l,  B-2,  L-2 
which  is  tuned  to  the  beat  frequency  of  the  alternating 
currents  developed  in  the  secondaries  of  the  trans- 
formers M,  M-l.  This  circuit  consists  of  two  serially 
connected  branches,  one  branch  C-2,  L-2  being  tuned 
to  a frequency  higher  than  the  beat  frequency  and  the 
other  branch  C-l,  L-l  to  a frequency  lower  than  the 
beat  frequency.  The  complete  circuit  L-l,  C-l,  C-2,  L-2 
being  tuned  to  the  beat  frequency,  it  follows  that  this 
circuit  has  negligible  reactance  for  currents  of  that 
frequency,  and  that  the  potential  drop  across  the  termi- 
nal of  the  circuit  is  practically  nothing.  Choke  coils 
I,  may  be  employed  to  protect  the  generator  G from 
the  effects  of  the  oscillations  developed  by  the  dis- 
charge of  the  condenser  C across  the  spark  gap. 

Because  one  branch  L-2,  C-2  is  tuned  to  a frequency 
higher  than  the  beat  frequency  and  has  capacity  react- 
ance, and  the  other  branch  L-l,  C-l  is  tuned  to  a fre- 
quency lower  than  the  beat  frequency  and  has  induct- 


ance reactance,  the  passage  of  the  beat  frequency  cur- 
rent through  the  circuit  L-l,  C-l,  C-2,  L-2,  L,  C,  will 
develop  a nigh  potential  difference  between  the  termi- 
nals of  the  arresters  V,  V-l  respectively.  They  break 
down  simultaneously  and  permit  the  condenser  C to 
discharge  across  the  gaps  S,  S-l. 

It  will  thus  be  seen  that  the  system  shown  in  figure 

4 meets  the  contradictory  requirements  of  low  beat 
frequency  voltage  across  the  choke  coils  I,  I,  for  the 
protection  of  the  generator  G and  high  beat  frequency 
voltage  across  the  arresters  for  momentarily  breaking 
them  down  and  rendering  them  ineffective. 

To  augment  the  effect  of  the  auxiliary  source  by 
sharper  resonance  the  high  impedance  of  the  radio  fre- 
quency circuit  C,  L is  eliminated  for  currents  of  beat 
frequencies  by  using  the  arrangement  shown  in  figures 

5 and  6,  in  which  a second  circuit  L-3,  C-3,  C-4,  L-4 
tuned  to  the  beat  frequency,  is  connected  across  the 
system.  This  circuit  consists  of  the  branch  L-3,  C-3 
tuned  to  a frequency  higher  than  the  beat  frequency 
and  the  branch  C-4,  L-4  tuned  to  a frequency  lower 
than  the  beat  frequency. 

The  branches  L-3,  C-3  and  C-2,  L-2  are  both  tuned  to 
the  same  frequency  and  branches  L-4,  C-4  and  C-l,  L-l 
are  both  tuned  to  the  same  but  lower  frequency,  so 
that  the  circuits  L-4,  C-4,  X-l,  C-2,  L-2  and  L-3,  C-3, 
X-l,  C-l,  L-l  are  each  tuned  to  the  beat  frequency. 
The  secondaries  of  the  transformers  M,  M-l  are  so 
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connected  that  the  beat  frequency  currents  will  flow 
in  the  last  named  circuits  and  have  a common  direc- 
tion in  the  conductor  X-l,  thereby  avoiding  the  radio 
frequency  circuit  C,  L which  has  a high  impedance 
for  this  current.  These  currents  are  amplified  by  res- 
onance. 

As  indicated  in  figure  6,  the  circuit  of  the  auxiliary 
source  may  be  associated  with  the  transformer  M-2  or 
otherwise  with  the  branch  X-l  without  changing  the 
mode  of  operation.  A transmitting  key  may  be  con- 
nected in  the  circuit  of  the  auxiliary  source  or  other- 
wise associated  with  the  system. 

Rouzet  Transmitting  System  for  Increasing  Spark 
Frequencies 

A SYSTEM  of  obtaining  high  spark  discharge  fre- 
quencies  from  oscillation  circuits  excited  by  a 
three  phase  low  frequency  generator,  has  been  devised 
by  Lucien  Rouzet  of  Paris.  M.  Rouzet  mentions  one 
of  the  advantages  of  employing  multi-phase  current  is 
that  the  generator  is  kept  on  load  during  transmission 
and  the  output  is  therefore  more  steady  than  in  a 
single  phase  system.  An  objection  to  the  use  of  a 
single  phase  high  frequency  generator  is  that  it  re- 
quires a low  self  induction  which  increases  the  problem 


The  rotary  spark  gap  contains  three  sets  of  station- 
ary electrodes,  A,  B,  and  C,  and  a rotating  member,  M, 
which  is  so  designed  that  when  OM  is  in  the  position 
OA,  OB  or  OC,  four  spark  discharges  in  series  take 
place  and  the  condensers  are  discharged  successively 
in  resonance  with  the  charging  current. 


Figures  2 and  3 — Graphic  curve  showing  the  relative  amplitude 
to  be  expected  from  a single  phase  system 


If  the  rotating  arm  of  the  spark  gap  revolves  at  a 
rate  of  two  revolutions  for  each  charging  period,  two 
discharges  per  period  will  be  obtained  in  each  phase, 
giving  a total  of  6 discharges  per  revolution.  In  order 
to  maintain  identical  periods  of  oscillation  in  each  dis- 
charge circuit,  inductances  are  inserted  in  each  branch. 

In  summary,  each  condenser  with  its  particular  phase 
acts  as  a single  phase  system,  but  the  total  number  of 
discharges  will  be  three  times  that  of  a single  phase 
system  or,  in  other  words,  the  spark  frequency  is  in- 
creased. By  proper  adjustment  of  the  rotary  spark 
gap,  the  spark  can  be  made  to  take  place  when  the 
charging  current  passes  through  a zero  value,  thereby 
preventing  arcing;  but  this  can  only  be  accomplished 
when  the  charging  circuit  is  properly  tuned  itself. 

Figure  4 shows  the  super-position  of  the  curves 
i„  ia  and  is  of  the  stages  of  a three  phase  star-connected 
system.  The  sum  of  the  currents  passing  through 
the  neutral  wire  is  represented  by  the  curve  Ic.  In 
such  a system  this  curve  is  of  the  regular  shape  and 
the  current  varies  with  a frequency  equal  to  the  three- 
fold frequency  of  the  phase  voltage. 

The  antenna  oscillation  transformer  is  included  be- 
tween the  points  G and  O and  in  this  case  is  of  the 
conductively  coupled  type.  Inductive  coupling,  may, 
however,  be  employed. 


of  design.  Furthermore  in  high  frequency  systems  the 
time  of  the  charging  period  is  reduced  as  the  frequency 
is  increased,  but  the  discharge  period,  whether  for  low 
or  high  frequencies,  remains  the  same.  On  the  other 
hand  in  systems  employing  charging  currents  of  low 
frequency  the  period  of  discharge  is  short  compared 
with  the  period  of  charging  which  increases  the  effi- 
ciency considerably,  principally  because  it  reduces  the 
short  circuit  current  which  generally  occurs  while  the 
condenser  is'  discharging  across  the  spark  gap. 

To  show  the  increase  in  amplitude  of  the  radio 
frequency  currents  generated  by  the  Rouzet  system,  as 
compared  with  the  single  phase  high  frequency  sys- 
tem, the  curves  of  figures  2,  3 and  4 are  shown.  Figures 
2 and  3 indicate  the  relative  amplitude  to  be  expected 
from  a single  phase  system,  in  which  the  spark  dis- 
charges synchronously,  that  is,  twice  per  cycle.  Figure 
4 indicates  the  amplitude  in  the  three  phases  of  a three 
phase  system  as  well  as  in  the  neutral  wire. 

The  fundamental  wiring  diagram  in  figure  1 shows  a 
star-connected  three  phase  source  of  current  G,  which 
may  be  a multi-phase  alternator  or  the  secondary  wind- 
ing of  ?l  high  potential  three  phase  transformer.  As 
will  be  seen  each  phase  feeds  a condenser,  the  three 
condensers  C-l,  C-2,  and  C-3,  being  star  connected. 
TJieir  peutral.  point  G is  connected  to  the  neutral  wire. 
Tfyq charging  circuit  is  further  made  resonant  by  means 
of  the,  inductances  L-l,  L-2,  L-3,  and  L-c. 


Magnetic  Modulating  System  for  Wireless  Telephony 

T N wireless  telephony,  if  the  carrier  or  high  frequency 
currents  are  modulated  by  varying  the  permea- 
bility of  a radio  frequency  transformer  with  an  iron 
core,  the  speech  signals  are  distorted  by  hysteresis  in 
the  iron.  There  has  been  devised  by  Ralph  V.  L. 
Hartley,  of  New  York,  a modulating  system  of  the  type 
mentioned,  wherein  the  hysteresis  effects  are  consid- 
erably reduced  and  the  quality  of  the  speech  signals 
improved  accordingly.  It  has  been  found  also  that  a 
reduction  of  hysteresis  improves  the  sensitiveness  of 
the  modulator.  The  factor  of  sensitiveness  is  defined 
by  Mr.  Hartley  as  the  ratio  of  the  modulated  high  fre- 
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quency  power  to  the  low  frequency  power  affecting 
the  modulation. 

One  way  in  which  the  desired  modulation  is  effected 
by  this  invention  is  by  subjecting  the  magnetic  core  to 
a relatively  weak  and  rapidly  alternating  cross  mag- 
netization, which  keeps  the  molecules  of  the  iron  in 
a constant  state  of  agitation  and  renders  them  more 


Figure  1 — Design  of  apparatus  for  the  magnetic  modulating 
system  of  wireless  telephony 


susceptible  to  changes  in  the  longitudinal  magnetiza- 
tion produced  by  the  currents  of  speech  frequency. 
Figure  1 illustrates  the  preferred  form  of  design  in 
which  the  winding  for  the  reduction  of  hysteresis  is 
placed  at  right  angles  to  the  signaling  and  carrier  fre- 
quency windings.  Figure  2 illustrates  a modification 
in  which  the  carrier  current  windings  are  at  right 
angles  to  the  remaining  winding.  Figure  3 shows  the 
details  of  the  magnetic  core  construction. 

In  figure  1 the  modulator  M,  which  is  of  the  magnetic 
type,  is  supplied  with  radio  frequency  currents  from 
the  source  3,  which  are  to  be  modulated  by  speech  cur- 
rents supplied  by  the  signaling  circuit  4.  The  battery 
5 supplies  a steady  current  which  brings  the  magnetiza- 
tion of  the  toroidal  cores  6 and  7 to  the  desired  point 
about  which  the  magnetization  is  varied  by  the  signal- 
ing currents.  The  source  8 supplies  currents  of  a fre- 
quency higher  than  the  carrier  frequency  supplied  by 
the  source  3 for  the  purpose  of  reducing  the  hysteresis. 
The  circuit  of  source  8 may  be  traced  from  the  source 
through  the  turns  of  coil  16  in  series  to  conductor  28, 
through  the  turns  of  coil  15  in  series,  back  to  source  8. 

The  carrier  source  3 supplies  currents  to  the  primary 
windings  9 and  10,  which  are  individual  to  each  of  the 
cores  6 and  7,  and  which  produce  high  frequency 
fluxes  in  opposite  directions  in  these  cores  so 
that  the  signaling  winding  11,  which  is  com- 
mon to  both  cores,  is  substantially  non-inductively 
related  to  the  windings  9 and  10.  The  opposing  high 
frequency  fluxes  induce  a resultant  zero  carrier  fre- 
quency electromotive  force  in  the  signaling  winding  11. 
The  secondary  windings  12  and  13  are  adapted  to  sup- 
ply speech  modulated  carrier  currents  to  the  radiating 
antenna  system  14.  The  windings  12  and  13  are  wound 
in  opposite  directions  and  are  individual  to  each  of  the 
cores  6 and  7. 

In  order  to  reduce  the  hysteresis  in  the  magnetic 


cores  6 and  7,  windings  15  and  16,  disposed  within  the 
cores  6 and  7,  are  provided  for  producing  a magnetic 
field  which  is  at  right  angles  to  the  magnetic  field  pro- 
duced by  signaling  winding  11  and  the  windings  9,  10, 
13  and  12.  The  windings  15  and  16  are  supplied  by  the 
source  8 with  comparatively  weak  and  very  rapidly 
alternating  currents,  which  have  a frequency  which  is 
higher  than  that  supplied  by  the  carrier  source  3.  The 
signaling  current  supplied  by  the  circuit  4 may  be  am- 
plified, if  desired,  by  one  or  more  amplifiers  17  of  the 
vacuum  tube  type. 

The  cores  6 and  7 may  be  constructed  as  shown  in 
figure  3,  in  which  the  halves  of  the  cores  18  and  19, 
which  are  held  in  assembled  position,  are  made  of  com- 
pressed iron  dust,  and  are  channeled  to  receive  the 
winding. 

In  figure  2 the  antenna  circuit  may  be  traced  from 
antenna  14  through  the  turns  of  the  secondary  winding 
22  in  series  to  ground  at  29.  The  carrier  current 
sources  3 is  connected  in  series  with  primary  winding 
21.  Windings  21  and  22  are  both  disposed  within  mag- 
netic core  23.  The  low  frequency  winding  24  is  wound 
around  the  core  23  so  that  the  high  frequency  carrier 
current  windings  21  and  22  . produce  magnetic  fields 
which  are  at  right  angles  to  that  produced  by  the  sig- 
naling winding  24.  The  signaling  winding  24  is  non- 
inductively  related  to  the  carrier  frequency  windings 
21  and  22,  and  the  signaling  winding  24  will  accord- 
ingly not  have  any  carrier  frequency  currents  induced 
therein.  This  relative  disposition  of  the  carrier  fre- 
quency winding  and  the  signaling  winding  reduces  the 
distortion,  as  the  molecules  of  the  core  are  agitated  by 
the  magnetic  field  due  to  the  carrier  currents  and  are 


Figure  2— A modification  showing  the  carrier  Figure  3 — Showing 

current  windings  at  right  angles  to  remaining  detail  construction  of 

windings  the  magnetic  core 


more  readily  susceptible  to  changes  in  the  field  due  to 
the  signaling  current.  To  reduce  the  hysteresis  loss 
due  to  the  carrier  frequency  alternating  field  in  the 
core  23,  the  source  8,  supplying  a frequency  higher  than 
the  carrier  frequency,  in  this  case  is  connected  through 
condensers  25  and  26  about  a portion  27  of  the  signaling 
winding  24.  The  rapidly  alternating  magnetic  field 
produced  by  the  currents  traversing  the  portion  27  of 
the  winding  24  produces  a field  which  is  at  right  angles 
to  the  carrier  frequency  field  so  that  the  hysteresis  is 
reduced,  as  in  figure  1,  by  the  high  frequency  cross- 
magnetizing  field. 
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Photo  Press  111.  Service. 

That  matters  in  Russia  are  still  unsettled  is  recalled 
by  this  glimpse  of  a frowning  Japanese  gun,  above, 
in  a test  of  fire  control  by  wireless  phone 

The  airplane  shown  at  the  left  dropped  a floral 
wreath  as  it  flew  over  the  Roosevelt  home,  a tribute 
to  the  dead  ex-President  who  lost  an  aviator  son 
in  France 

Photo  by  Tnt’l. 


A remarkable  picture  of  the  President  reviewing  troops  at  the  front.  Watching  the  victorious  Yankee  boys  go  by 
are  Generals  Pershing,  Liggett  and  Bullard.  Mrs.  Wilson  is  seated  behind  the  President 
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A Plan  for  Organization 

"DEFORE  the  war  there  was  a du- 
^ plication  of  effort  in  amateur  clubs 
and  associations.  With  the  re-opening 
day  well  in  sight  now,  it  appears  that 
a discussion  of  better  organization  of 
the  amateur  field  is  a timely  subject. 

Organization  of  amateur  interests 
by  States  seems  the  logical  solution. 
State  organizations  have  existed  in  the 
past,  but  in  many  cases  the  ends 
achieved  were  futile  and  the  percent- 
age of  failure  high.  These  failures 
were  generally  due  to  one- or  more  of 
the  following  reasons : 

1.  Lack  of  funds 

2.  Insufficient  power  to  control  work 

of  members 

3.  Jealousy  between  organizations 

4.  Rivalry  between  officers  and  di- 

rectors 

5.  Insufficient  co-relation  between 

local  clubs 

6.  Not  close  enough  co-operation 

with  State  and  National  organ- 
ization. 

Platforms  have  not  been  broad 
enough.  Either  promotion  of  relaying 
or  research  work  has  been  the  dom- 
inating objective.  These  should  be  co- 
related and  fostered  simultaneously  by 
a central  agency. 

Spasmodic  bulletins  and  occasional 
circular  letters  have  generally  been  the 
only  means  for  directors  to  keep  in 
touch  with  members.  This  method  is 
inadequate. 

The  eventual  solution  should  rest  in 
a line-up  something  like  this:  Local 
clubs  should  maintain  close  co-opera- 
tive relations  with  a State  organiza- 
tion; as  the  basic  unit  to  establish 
affiliation  with  a national  body. 

A member  of  each  State  unit  should 
be  elected  to  a national  council  to  rep- 
resent it  in  planning  for  the  best  inter- 
ests of  the  amateur  in  questions  of  an 
inter-state  nature. 

State  organizations  should  be  con- 
trolled by  a board  of  directors  compris- 
ing five  elected  officers.  The  term  of 
office  should  be  one  year,  with  re- 
election  by  general  vote.  The  offices 
to  be  filled  may  be  suggested  as  fol- 
lows : President,  Vice  President,  Sec- 
retary-Treasurer, Corresponding  Sec- 
retary, Publicity  Director.  An  im- 
portant function  of  the  Board’s  activi- 
ties would  be  establishing  close  co- 
operation with  Committee  chairmen. 


Headquarter*,  25  Elm  St.,  New  York 

The  following  committees  should  be 
sufficient  to  cover  all  needs  in  the  ma- 
jority of  States: 

Membership 

Affiliation 

Research  and  Development 

Interference 

Relay 

Publicity 

Meetings  and  Conventions 
The  function  of  most  of  these  com- 
mittees is  evident  from  their  names, 
but  a few  may  need  explanation.  The 
affiliation  committee’s  purpose  would 
be  rendering  assistance  to  local  clubs 
in  their  general  activities,  such  as  pro- 
viding interesting,-,  papers  and  pro- 
grams for  their  meetings  (to  take  the 
place  of  the  usual  unprofitable  disputes 
as  to  who  does  the  most  jamming),  to 
give  advice  on  financial  problems  and 
difficulties  would  be  a necessary  part 
of  this  committee’s  work,  the  members 


of  which  should  become  informed  in 
the  best  methods  of  securing  funds  and 
stimulating  club  members’  interest  so 
they  continue  payment  of  dues. 

The  principal  function  of  the  inter- 
ference committee  would  be  to  devise 
regulations  for  working  in  congested 
districts,  arrange  equitable  divisions  of 
time  for  operation  where  required,  and 
to  secure  the  earnest  co-operation  of 
federal  officials  through  consistent  ef- 
fort to  minimize  or  eliminate  the  evil 
of  unnecessary  interference.  Adjust- 
ment of  apparatus  where  the  owners 
of  stations  are  not  willing  or  capable, 
might  well  become  an  important  part 
of  the  field  work  of  this  committee. 
The  effectiveness  of  this  committee 
would,’  in  large  measure,  be  dependent 
upon  the  authority  it  would  secure  by 
loyal  backing  from  the  members.  If 
a sufficient  number  would  abide  by  the 
( Continued  on  Page  35.) 


DEPARTMENT  OF  COMMERCE 
BUREAU  OF  NAVIGATION 
WASHINGTON 

December  20,  1918. 

The  Radio  Laws  and  Regulations  of  the  United  States,  edition  July 
27,  1914,  are  amended  in  the  following  respect: 

Par.  122,  page  63,  amended  this  date,  to  read: 

Amateur  first  grade : The  applicant  must  have  a sufficient  knowledge 
of  the  adjustment  and  operation  of  the  apparatus  which  he  wishes  to 
operate  and  of  Idle  regulations  of  the  international  convention  and  acts  of 
Congress  in  so  far  as  they  relate  to  interference  with  other  radio  commu- 
nication and  impose  certain  duties  on  all  grades  of  operators.  The  appli- 
cant must  be  able  to  transmit  and  receive  Continental  Morse  at  a speed 
sufficient  to  enable  him  to  recognize  distress  calls  or  the  official  “keep-out” 
signals.  A speed  of  at  least  ten  words  per  minute  (five  letters  to  the 
word)  must  be  attained. 

Par.  126,  page  64,  amended  this  date,  to  read: 

The  code  test  shall  continue  for  five  minutes  at  a speed  of  20  words, 
12  words,  and  10  words  per  minute,  respectively,  for  the  commercial  first, 
second,  and  amateur  first  grade,  5 letters,  numerals,  or  other  characters 
to  the  word,  and  to  qualify  the  applicant  must  receive  20,  12  and  10  words 
in  consecutive  order  accurately  and  legibly  written.  Operators  will  not 
be  permitted  to  break  or  interrupt  while  receiving  or  to  correct  or  alter 
the  transcription  after  it  has  been  submitted  to  the  examining  officer. 

You  will  note  from  the  above  amendments  that  it  is  the  purpose  of 
the  Department  to  require  future  applicants  for  amateur  first  grade  radio 
operator’s  license  to  qualify  in  the  transmission  and  reception  of 
Continental  Morse  code  at  the  rate  of  ten  words  per  minute  instead  of  five 
as  heretofore. 

Respectfully, 

E.  T.  Chamberlain, 

Commissioner. 
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The  Attack  on  the  Alexander  Bill 


How  the  Proposed  Legislation  to  Wipe  Out  Amateur 
Wireless  Was  Fought  Before  the  Congressional  Com- 
mittee and  the  Demand  for  Prior  Rights  Recognized 

Reported  by  J.  Andrew  White 


HpO  relieve  the  tension  and  satisfy  the  natural  yearn- 
ing  for  details  aroused  by  the  Washington  dispatch, 
headed  “Victory!  Get  Ready  for  Re-Opening  of  Sta- 
tions,” which  appeared  in  the  January  issue,  the  ac- 
count which  follows  has  been  prepared  so  all  members 
may  know  what  transpired  in  Washington  in  the  mat- 
ter of  defeating  the  project  for  government  owner- 
ship of  wireless. 

But — first  of  all — the  amateurs  of  the  United  States 
are  open  to  congratulation  for  the  sane  way  in  which 
their  protests  against  the  Alexander  Bill  were  pre- 
sented. N.  W.  A.  Headquarters  worked  overtime 
replying  to  letters  from  members,  prior  to  the 
opening  of  the  Congressional  Committee  hearings; 


which  were  printed  in  full  in  the  January  issue — were 
placed  in  all  the  Congressmen’s  hands,  along  with  the 
co-operative  pleas  of  Mr.  Maxim,  Mr.  Pacent,  Mr.  Raw- 
son,  Mr.  Grebe  and  Mr.  Grinan.  From  the  beginning, 
the  outlook  was  very  favorable. 

(>n  the  day  before  the  hearings  opened  the  Navy  evi- 
dently considered  the  bill  would  fail  because  of  the 
formidable  amateur  opposition.  The  officers  of  the 
American  Radio  Relay  League  were  invited  to  meet  in 
conference  with  the  Naval  Radio  Officials  to  effect  a 
compromise  in  the  form  of  an  amendment.  The  sub- 
stance of  this  amendment — which  appears  a little  fur- 
ther on  in  this  article — was  agreed  upon,  it  being  under- 
stood that  a neutral  position  be  then  taken  on  the  gov- 


all  inquirers  were  told  that  the  matter  was  in 
the  hands  of  a Special  Committee  of  the  Associa- 
tion and  vigorous  steps  would  be  taken  to  kill  the 
proposed  legislation.  And  from  what  the  N.  W.  A. 
representatives  learned  in  Washington,  the  course  pre- 
scribed was  pursued  to  the  letter.  This  time  the  “my- 
son-Johnny-is-being-deprived”  type  of  letter  did  not  ap- 
pear; the  written  protests  which  the  Congressmen  re- 
ceived were  dignified  and  awakened  admiration  for  the 
high  type  of  experimenter  the  field  represents.  The  les- 
son from  previous  mistakes  was  well  learned ; when  the 
amateur’s  case  was  presented  this  time  it  had  lost  the 
aspect  of  the  youth  in  short  trousers  playing  with  a 
toy.  Congress,  from  now  on,  will  take  amateur  wire- 
less seriously. 

But,  to  tell  the  story : When  the  association’s  special 
Committee  arrived  in  Washington  the  foundation  had 
been  well  laid.  All  amateur  interest  had  worked  to- 
gether in  full  harmony  and  so  diligently  that  every 
member  of  the  Congressional  Committee  had  before 
him  many  well-written  and  pithy  protests  from  all 
over  the  nation.  Copies  of  the  “Protests  with  a Point” 
articles,  by  the  Acting  President,  the  Technical  Com- 
mittee and  Vice-Presidents  Kennelly  and  Goldsmith— 


ernment  ownership  proposition.  The  amendment  was 
introduced  by  the  Navy  on  the  very  first  day  of  the 
hearing.  That  evening  an  assemblage  of  leading  and 
representative  amateurs  met  at  a dinner  in  the  New 
Ebbitt  Hotel.  A difference  of  opinion  developed  in  the 
matter  of  giving  the  Navy  a monopoly,  and  in  accepting 
the  amendment.  Twenty  or  more  men,  all  representa- 
tive amateurs,  discussed  these  questions  to  a conclusion 
which  showed  the  majority  opposed,  as  individuals,  to 
government  control,  and  a desire  to  continue  under 
the  old  law. 

Naval  officials  were  told  about  this  meeting  on  the 
following  morning,  the  second  day  of  the  hearing,  and 
advised  of  the  belief  that  the  bill  and  amendment  would 
fail.  It  was  then  admitted  that  the  N.  W.  A.  officials 
had  been  purposely  left  out  of  the  conference  because 
the  attitude  of  the  Association  was  known ; that  its  of- 
ficers would  not  accept  any  amendment  on  behalf  of 
the  amateurs  and  that  it  would  actively  oppose  the  pro- 
posal for  a Naval  monopoly,  continuing  its  fight  for  the 
resumption  of  amateur  wireless  in  peace  times  under 
the  old  law. 

That  practically  all  the  amateurs  who  later  appeared 
before  the  Congressional  Committee  also  took  this  at- 
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titude,  without  prior  understanding,  was  gratifying  to 
the  officers  of  the  Association,  for  it  confirmed  the  be- 
lief upon  which  their  stand  was  taken — the  old  law  be- 
ing satisfactory,  no  change  was  wanted,  and  no  amend- 
ment of  the  Alexander  Bill  would  be  accepted  as  a 
compromise. 

With  complete  victory  now  in  sight,  there  is  cause 
for  mutual  congratulation.  Just  how  the  discussion  of 
amateur  affairs  was  carried  on  in  the  hearings  thus 
takes  on  renewed  interest.  The  summary  follows : 

Secretary  of  the  Navy  Daniels  appeared  in  behalf  of 
the  bill,  which  the  Chairman  stated,  was  presented  by 
the  Navy  Department  in  a large  measure,  in  his  belief. 
Mr.  Daniels  characterized  the  bill  as  one  that  would 
give  the  Navy  Department  the  exclusive  ownership  of 
all  wireless  communication  for  commercial  purposes. 

One  of  the  reasons  for  the  proposal  was  that  “the 
question  of  interference  does  not  come  in  at  all  in  the 
matter  of  cables  and  telegraphs,  but  only  in  wireless.” 

. “We  strongly  believe,”  said  the  Secretary,  “that  hav- 
ing demonstrated  in  the  war  the  excellent  service  and 
the  necessity  of  unified  ownership,  we  should  not  Ipse 
the  advantage  of  it  in  peace.”  Because  the  naval  organ- 
ization fulfilled  its  purpose  and  won  the  commendation 
of  not  only  our  country,  but  of  all  countries  during  the 
war,  Mr.  Daniels  reasoned  that  the  service  “is  so  well 
prepared  to  undertake  this  work  and  to  carry  it  on  that 
we  would  lose  very  much  by  dissipating  it  and  opening 
the  use  of  radio  communication  again  to  rival  com- 
panies.” The  exact  reason  for  the  necessity  of  unified 
control  under  the  Navy  Department  appears  from  Mr. 
Daniels’  testimony  to  be  great  increases,  present  and 
prospective,  in  the  number  of  vessels  on  our  coasts 
and  the  consequent  increase  in  radio  communication  on 
many  different  wave  lengths. 

Congressman  Green  of  Massachusetts  early  in  the 
hearing  interrupted  the  Secretary  of  the  Navy,  with  the 
opinion  that  his  statement  disclosed  “government  mon- 
opoly, contrary  to  any  control  that  we  hoped  for  years 
to  establish  under  the  Sherman  anti-trust  law.  This 
becomes  an  immense  trust,  and  it  also  becomes,  accord- 
ing to  my  view  of  it,  the  establfshment  of  the  Depart^ 
ment  of  the  Navy  in  commercial  business.”  He  em- 
phasized his  indignation  by  continuing,  “there  are  <*- 
number  of  gentlemen  here  who  have  had  some  ex- 
perience in  radio  communication.  I never  heard  before 
that  it  was  necessary  for  one  person  to  own  all  the 
air  in  order  to  breathe ; and  I believe  that  radio  business 
has  been  and  can  be  carried  on  without  government 
monopoly.  We  all  admit  that  during  the  war  it  was 
a very  proper  thing  to  have  absolute  control,  but  now  in 
times  of  piping  peace,  it  seems  to  me  that  there  is  a 
great  opportunity  to  obtain  advancement  in  the  radio 
service  even  outside  of  the  Navy  Department.  I do 
not  think  that  all  the  wisdom  is  contained  there ; it  has 
not  been  heretofore,  and  I do  not  think  that  it  is  all  con- 
tained there  now.”  Mr.  Green  was  unwilling  to  con- 
sider that  the  Navy  personnel  was  entitled  to  full  credit 
for  what  had  been  accomplished.  He  stated  that  in 
time  of  war  it  was  right  that  the  Navy  Department 
should  have  everything  it  needed,  and  that  they  have 
had  it,  and  also  all  the  advantage  of  the  number  of  men 
who  enlisted  in  the  Navy  for  the  purpose  of  extending 


carried  with  it  the  authority  to  issue  special  licenses,  • 
which  might  be  given  wherever  the  public  required  it. 

Mr.  Saunders  said  he  had  not  found  such  a provision 
in  the  bill,  and  Secretary  Daniels  read  Section  5,  as  fol- 
lows : — 

That  the  Secretary  of  the  Navy  may  issue  special  licenses, 
subject  to  such  conditions  and  restrictions  and  for  such 
periods  as  he  deems  proper,  for  the  establishment  and  opera- 
tion of  stations  for  special  emergency  use— 

“Yes,  for  ‘special  emergency’,”  Mr.  Saunders  inter- 
rupted. “Now  that  does  not  contemplate  a general 
commercial  condition,  of  course.  It  says,  ‘in  cases 
where  no  other  rapid  means  of  communication  is  avail- 
able’ ; that  makes  it  more  unlikely,  therefore,  that  the 
man  will  be  able  to  get  any  special  permit.” 

The  Secretary  replied  that  licenses  could  be  given  if 
they  did  not  interfere  with  the  naval  stations,  which 
caused  Mr.  Saunders  to  observe,  that  this  action  could 
hardly  be  called  “special  emergency  use  in  cases  where 
no  other  rapid  means  of  communication  are  available.” 
During  the  discussion  which  followed,  the  Secretary 
of  the  Navy  struck  out  the  objectionable  features  of 
that  paragraph  of  the  bill. 

Congressman  Saunders  asked  for  a definition  of  in- 
terference from  a naval  point  of  view,  and  received  the 
reply  that  by  this  was  meant  interference  with  the 
operation  of  the  general  system.  The  Congressman 
then  observed  that  this  appeared  to  be  a matter  of  regu- 
lation as  to  the  wave  lengths  to  be  used;  to  which 
Secretary  Daniels  replied,  “we  ought  to  have  it  abso- 
lutely— except  in  special  cases — governmental  owned 
and  governmental  operated.” 

Mr.  Saunders  criticized  this  viewpoint,  saying  that  if 
that  policy  was  to  be  pursued  it  would  be  difficult  for 
private  enterprise  to  show  such  a case  of  emergency, 
in  fact,  under  the  bill  and  policy  the  Navy  had  in  mind, 
there  would  be  no  such  private  enterprise.  This  drew 
the  admission  from  Secretary  Daniels,  “Well,  in  the 
main,  there  would  not  be.” 

Commander  Hooper  of  the  Navy  replied  to  the  ques- 
tion of  Congressman  Beshlin,  of  Pennsylvania,  as  to 
whether  indiscriminate  use  of  the  wireless  by  people 
throughout  the  country  interfered  with  its  use  by  the 
government,  to  the  effect : Amateur  stations  could  be 
regulated  so  that  they  would  not  interfere,  and  still 
satisfy  the  amateurs. 

Before  the  close  of  the  first  morning’s  session,  the 
Navy  apparently  realized  the  futility  of  attempting  to 
legislate  the  amateur  out  of  existence,  for  at  the  con- 
clusion of  his  testimony  Secretary  Daniels  announced 
that,  following  the  noon  recess,  an  amendment  to  the 
bill  would  be  presented  by  Captain  Todd,  Director  of 
Naval  Communications. 

This  amendment  proved  to  be  one  concerning  the 
amateurs.  Captain  Todd  said : “The  part  of  the  bill  pro- 
viding for  experiment  stations  I had  hoped  would  cover 
the  question  of  amateurs.  Apparently,  from  what  I 
have  heard,  the  amateur  wishes  to  be  mentioned  as 
such.  I had  an  idea  that  it  would  dignify  the  amateur 
to  have  his  station  considered  under  the  head  of  ex- 
periment stations.”  The  amendment  was  presented 
with  the  comment  from  Captain  Todd  that  he  had 
every  reason  to  believe  that  the  amateur  interests 
would  be  thoroughly  satisfied.  In  substance  the 
amendment  was  as  follows: 


the  radio  service.  “I  know  of  men  in  my  own  city,”  he 
remarked,  “who  were  pronounced  amateurs;  yet  they 
have  some  brains,  and  they  have  improved  their  brains 
and  have  improved  their  apparatus.” 

In  the  discussion  of  the  imperialistic  attitude  of  the 
Navy  reflected  in  the  bill,  Congressman  Saunders  of 
Virginia,  noted  that  it  appeared  that  the  average  citizen 
would  be  inhibited  from  establishing  a plant  of  his 
own.  The  Secretary  of  the  Navy  replied  that  the  bill 


The  insertion  of:  “The  term,  ‘amateur  station,’  means  a 

station  used  for  private  practice  or  experiment  in  radio  com- 
munication and  not  operated  for  profit  in  either  receiving  or 
sending  radio  signals.” 

The  addition  of  the  term  “amateur  stations”  after  the  pro- 
vision for  “training-school  stations,”  thus  including  amateur 
stations  specifically  in  the  provisions  of  the  law. 

Reframing  the  paragraph  relating  to  licenses  for  amateur 
stations,  licensed  as  private  stations  under  the  Act  of  Aug 
13,  1912,  “Provided,  that  when  such  amateur  stations  are 
licensed  for  receiving  purposes  only,  no  operator’s  license 
shall  be  required  for  the  operator  in  charge  of  operating  such 
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station;  but  when  such  amateur  station  is  licensed  for  trans- 
mitting also,  the  license  shall  require  that  the  operator  of 
such  station  shall  hold  a license  showing  his  ability  to  send 
and  receive  at  least  75  letters  per  minute  in  the  Continental 
Morse  code:  And  further  provided,  That  the  license  for  such 
transmitting  station  may  limit  the  power  input  to  one-half 
kilowatt  in  case  of  amateur  stations  within  one  hundred  miles 
of  the  Atlantic  or  Pacific  Ocean,  the  Gulf  of  Mexico,  or  the 
Great  Lakes,  and  to  one-quarter  kilowatt  within- five  miles  of 
a Government  receiving  station.  Amateur  stations  so 
licensed  shall  not  use  any  wave  length  exceeding  two  hun- 
dred and  fifty  meters,  nor  less  than  one  hundred  and  fifty 
meters,  except  by  special  authority  in  the  license  contained.” 

Captain  Todd  stated  that  he  hoped  that  this  amend- 
ment was  satisfactory  to  the  amateurs. 

During  the  course  of  the  testimony  of  the  Director  of 
Naval  Communications,  Congressman  Edmonds  of 


“I  believe  in  the  broadest  chance  to  the  American, 
and  especially  to  the  coming  American,”  he  continued, 
“and  the  coming  American  would  be  fully  equal  to  the 
present,  because  the  opportunities  of  education  are  far 
superior  to  what  they  were  in  my  early  days.  I had 
no  opportunity  of  education.  I may  have  had  the 
ability,  but  I did  not  have  the  opportunity  to  secure 
education,  but  had  to  go  to  work ; and  the  youths  that 
grow  up  today,  even  the  young  men  born  poor,  have 
every  opportunity,  and  I want  them  to  have  some  in- 
spiration. This  bill  ties  up  all  the  inspiration  that 
every  young  man  has.” 

The  balance  of  Captain  Todd’s  statement  before  the 
Committee  was  confined  to  the  broad  commercial  ques- 


The  Faraon-Grinan  record  breaking  relay  radio  station,  a typical  amateur  plant 


Pennsylvania,  remarked  to  Captain  Todd : “Of  course, 
you  realize  tha't  after  this  bill  becomes  effective  there 
will  be  no  radio  schools,  but  simply  experimental  ama- 
teurs, and  of  course  there  will  be  no  place  for  a man 
to  get  a position.” 

Congressman  Green  took  exception  to  the  lack  of 
opportunity  for  the  young  men  if  radio  was  under 
government  ownership.  “Harking  back  to  the  early 
days  before  the  days  of  telegraphy  and  other  things,”  he 
said,  “and  before  the  days  of  travel  by  cars,  the  country 
started  with  very  small  beginnings  and  it  has  grown, 
and  developed,  and  widened,  and  broadened,  and  beaten 
out  all  other  nations,  and  now  we  come  to  tie  every- 
thing up  so  tight  that  we  have  to  be  careful  where  we 
step.  We  have  got  to  have  our  possibilities  bound  up 
by  cords  that  we  cannot  break.  We  would  be  punished 
if  we  undertake  to  do  anything.  I am  of  the  opinion 
that  it  is  too  much  to  ask  the  people  of  America  to 
punish  the  people  of  America  by  restraining  all  their 
abilities  and  .opportunities  and  all  their  hopes  and  ex- 
pectations. You  have  to  have  some  place  of  opportun- 
ity that  young  men  can  in  the  future  get  into,  because 
they  cannot  get  into  the  Navy  because  the  Navy  will 
not  increase  as  it  has  during  the  war,  and  the  Navy 
bottles  up  and  keeps  for  itself  the  opportunities  and 
keeps  everybody  out. 


tions  in  all  wireless  communication,  other  than  those 
affecting  the  amateurs. 

He  was  followed  by  Lieut.  J.  C.  Cooper,  Jr.,  who  an- 
nounced that  he  was  an  ex-amateur  who  had  been  in 
the  Naval  service  during  the  period  of  the  emergency. 
Lieut.  Cooper  disclosed  the  interesting  fact  that  several 
days  prior  to  the  opening  of  the  Congressional  hearing 
a meeting  was  called  in  Capt.  Todd’s  office  of  all  the 
ex-amateurs  who  happened  to  be  on  duty  in  the  Naval 
Service  in  Washington.  About  thirty  responded.  It 
was  as  the  collective  judgment  of  these  men  that  the 
amendment  to  the  bill  was  offered. 

Lieut.  Cooper  paid  a high  tribute  to  the  amateur  as  a 
useful  member  of  the  community.  “I  personally,  as  a 
Naval  officer,”  he  said,  “have  had  many  operators 
under  me.  I have  found  that  of  the  new  men  under 
me  the  easiest  trained,  the  most  adaptable  to  the  new 
apparatus,  and  the  most  efficient  men  I had,  were 
ex-amateur  operators.”  He  added  that  two  of  his 
best  men  had  been  put  on  the  President’s  ship  to  re- 
ceive the  official  messages  from  Washington,  and  that 
they  were  both  ex-amateur  operators. 

The  amendment,  he  noted,  licensed  receiving  sta- 
tions without  requiring  a license  of  the  operator.  In 
other  words,  the  beginner  need  not  be  a radio  operator 
to  operate  a receiving  station.  “We  do  not  think,” 
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he  observed,  “on  the  other  hand,  that  any  amateur 
should  have  the  right  to  touch  a key  and  to  cause  pos- 
sible blundering  interference  by  his  lack  of  ability  as 
an  operator  unless  he  can  receive  and  send  what  is 
usually  called  15  words  a minute,  that  is,  75  letters  per 
minute,  in  the  ordinary  standard  of  5 letters  to  a word. 
If  he  is  required  to  have  that  degree  of  skill  it  will  be  an 
incentive  to  him  when  he  is  first  learning  the  art.” 

He  noted  in  connection  with  the  amendment  sub- 
mitted by  the  Navy,  a clause  limiting  the  transformer 
input  .of  amateur  stations  to  one-half  kilowatt  if 
within  100  miles  of  the  seacoast  or  to  one-quarter  kilo- 
watt if  within  5 miles  of  a Government  receiving  sta- 
tion. He  gave  his  personal  opinion  that  the  limits  were 
as  reasonable  as  could  be  safe  from  a point  of  view  of 
non-interference  with  official  and  commercial  dis- 
patches. He  noted  also  that  a license  could  be  issued 
up  to  one  kilowatt  under  these  limitations,  the  amend- 
ment stating  that  the  Government  may  in  its  discretion 
put  these  limits  on.  The  amendment  left  it  in  the  dis- 
cretion of  the  licensing  power  to  cut  down  to  those 
limitations  amateur  stations  near  the  centers  of  com- 
merce, and  still  allow  the  amateur  to  work. 

Congressman  Saunders  asked  Lieut.  Cooper  for  an 
opinion  on  the  original  bill,  whether  he  considered  that 
there  was  any  provision  whatever  in  it  regarding  the 
amateurs.  Lieut.  Cooper  replied  that  he  understood 
that  it  was  the  intention  of  the  Navy  to  license  ama- 
teur wireless  operators. 

Mr.  Saunders  disagreed,  stating  that  he  did  not  see 
where  an  individual  who  had  been  working  an  isolated 
amateur  station  for  intellectual  improvement  would  be 
covered  by  the  term  “experimental  station.”  In  fact, 
the  Congressman  insisted,  before  any  man  could  start 
out  as  an  amateur  he  must  have  had  the  opportunity  to 
take  some  training  at  some  school.  The  Congressman 
questioned  Lieut.  Cooper  as  to  whether  he  could  see 
any  danger  of  interference  with  commercial  or  govern- 
ment message  traffic,  to  which  Lieut.  Cooper  replied, 
that  he  thought  interfence  was  eliminated,  “with  the 
exception  of  the  fact  that  adequate  inspection  of  ama- 
teur stations  must  be  had  in  the  future  if  the  amateur 
is  to  maintain  the  dignified  position  that  he  should  in 
the  radio  world." 

The  ex-amateur  sounded  a note  of  warning  as  fol- 
lows: “There  is  one  coming  factor  in  radio  work 

which  may  adversely  affect  amateur  operating  which 
should  be  looked  forward  to  at  the  present  time.  The 
fleet  is  using  for  intercommunicating  purposes  very 
short  wave  lengths,  shorter  than  the  150  meters  men- 
tioned as  the  minimum  length  that  an  amateur  should 
use.  Aircraft  are  also  using  various  wave  lengths, 
some  of  which  are  almost  down  to  250  meters.  There 
may  be  trouble  in  the  future  between  aircraft  operating 
overland  and  working  with  their  receiving  or  trans- 
mitting stations,  and  amateur  stations.  That  is  a 
possibility  of  the  future.  Aircraft  radio  was  not  in 
existence  to  any  extent  when  amateurs  last  operated. 
There  may  be  interference  between  amateur  operators 
and  aircraft  radio  stations,  but  it  is  hoped  that  there 
will  not  be.” 

Mr.  Saunders  then  brought  out  the  point  that  gov- 
ernment ownership  had  nothing  to  do  with  that  prob- 
lem, and  that  it  could  be  met  by  appropriate  regula- 
tion. 

Commander  S.  C.  Hooper,  Executive  Officer,  Radio 
Division,  Bureau  of  Steam  Engineering,  Navy  Depart- 
ment, was  called.  He  prefaced  his  general  statement 
with  the  following  observation : 

“I  do  not  think  that  it  will  be  out  of  the  way  if 
I should  pay  tribute  to  the  fine  co-operation  and  the 
fine  work  of  the  radio  manufacturers  and  inventors  and 
amateurs  in  our  country.  When  war  came  on  us  we 
Avere  totally  unprepared  to  handle  the  entire  situation. 


The  amateurs  saved  the  day  when  we  had  to  man  the 
entire  merchant  marine  by  naval  operators  in  order  to 
incorporate  the  merchant  marine  in,to  the  naval  sys- 
tem. 

“The  manufacturers  came  doAvn  to  Washington  and 
placed  themselves  at  our  disposal,  and  in  every  way  pos- 
sible did  their  utmost  to  further  the  plans  and  slightest 
desires  of  the  department.  The  inventors  were  keen  and 
active  in  every  effort  in  their  research  work  to  produce 
what  might  be  used  against  our  common  enemy.  I take 
particular  pains  to  mention  the  assistance  given  by  Mr. 
,Nally,  vice  president  and  general  manager  of  the  Mar- 
coni Company,  whose  company  more  than  anyone  else 
suffered  through  what  war  brought  upon  them;  and 
also  of  the  Federal  Telegraph  Company,  which  stood 
next  in  being  harmed,  due  to  the  Government  closing 
the  stations. 

“These  officers  have  performed  a 'Service  as  great  as 
any  military  Officer  in  the  radio  work  for  the  Govern- 
ment in  time  of  war, 'and  this  service  should  be  recog- 
nized in  some  way.  They  know  in  their  conscience  that 
they  have  done  a great  good  to  the  country,  the  same 
as  the  soldiers  and  sailors  have  done,  and  it  ought  to 
go  down  in  the  records  of  history  that  they  have  done 
their  duty.” 

His  testimony  was  mainly  on  the  technical  point 
of  view  in  the  subject  of  government  ownership,  deal- 
ing principally  with  the  cause  of  interferences.  In  con- 
nection with  the  amateur  problem  he  stated : “I  agree 
it  is  very  interesting  to  the  amateur,  and  very  educa- 
tional, and  it  is  a great  advantage  to  the  radio  art  to 
permit  the  amateurs  to  develop  themselves,  and  it  is 
of  great  value  to  the  Government  to  have  all  these 
operators  self-trained  in  case  war  comes  upon  us. 

“The  amateurs,  of  course,  cannot  afford  to  expend 
large  sums  of  money  on  radio  stations  and  build  aerials 
for  long  wave  lengths,  and  naturally  they  prefer  to 
have  the  short  wave  lengths  and  small  aerials,  which 
fit  admirably  into  our  organization  and  are  in  accord- 
ance with  the  present  law.” 

Edward  J.  Nally,  vice  president  and  general  manager 
of  the  Marconi  Wireless  Telegraph  Company  of 
America,  who  appeared  in  opposition  to  the  bill,  ob- 
served in  the  course  of  his  testimony  that  if  the  amend- 
ment represented  the  joint  view  of  the  Navy  officials 
and  that  of  the  amateurs,  the  Marconi  Company  “was 
glad  to  add  its  voice  in  approval,  and  to  express  the 
opinion  that  the  proposed  regulation  covering  both 
amateur  radio  operators  and  amateur  radio  stations  is 
both  sound  and  equitable.” 

Hiram  Percy  Maxim,  President  of  the  American 
Radio  Relay  League,  presented  a plea  for  amateur 
wireless  toward  the  end  of  the  hearing,  stating  that  the 
proposed  regulation  disclosed  a short-sighted  policy 
on  the  side  of  the  Government,  unquestionably  im- 
perialistic and  thoroughly  un-American.  He  noted 
that  in  1912  those  who  had  erected  small  private 
wireless  stations  were  given  legal  standing  in  the  law 
under  the  name  “amateurs.”  In  a review  of  amateur 
operation  he  noted  especially  that  the  amateurs  them- 
selves undertook  to  reduce  unnecessary  interference 
and  to  set  higher  standards  of  efficiency ; in  fact  at  the 
outbreak  of  the  war  a proposal  had  been  made  to  the 
Department  of  Commerce  for  the  service  of  deputy 
inspectors,  organized  to  report  amateur  violations  as 
to  f)ower,  wave  length,  wave  purity  and  decrement. 
These  inspectors  were  to  be  selected  from  the  amateur 
ranks  and  to  serve  at  a dollar  a year. 

In  estimating  the  extent  of  the  experimental  interest 
in  radio,  he  expressed  a belief  that  there  must  have 
been  175,000  amateur  wireless  stations  in  this  country 
at  the  outbreak  of  tfre  war.  Of  transmitting  licenses 
issued  prior  to  the  day  of  closing,  the  Commissioner 
of  Navigation  stated  the  actual  number  to  be  8,562. 
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O.  R.  Terry’*  pre-war  wireless  station  at  Stoughton,  Wis.,  another  amateur  assembly 


Estimates  of  the  investment  represented  in  amateur 
wireless  stations  were  placed  at  ten  million  dollars. 
Five  amateurs  were  named  who  respectively  had  in- 
vested in  amateur  apparatus  for  their  individual  use 
$5,000,  $15,000,  $2,500,  $5,000  and  $2,000.  It  was  also 
emphasized  that  the  majority  of  the  amateurs  in  the 
country  were  men  between  the  ages  of  20  and  30 ; not. 
as  popularly  supposed,  boys  in  short  trousers.  Twenty- 
eight  electrical  supply  houses  furnishing  apparatus  to 
amateurs  were  listed  as  typifying  the  extent  of  the  in- 
dustry which  the  law  would,  at  a stroke,  wipe  out. 
He  estimated  the  commercial  capital  they  had  invested 
to  be  from  two  to  three  million  dollars. 

The  developments  which  accompanied  wireless  ex- 
perimentation were  exemplified  by  the  case  of  an 
amateur  who  was  working  on  a means  for  the.  separa- 
tion of  oxygen  and  nitrogen  from  the  atmosphere,  and 
another  case  where  promising  experiments  were  being 
made  in  the  joining  of  metals,  both  suggested  as  the 
result  of  working  an  amateur  station. 

» As  to  the  war  utility  of  amateur  training,  Mr.  Maxim 
quoted  from  a letter  written  by  a former  amateur,  who 
with  two  friends,  enlisted  together.  “I  was  the  only 
one  of  the  three  that  had  amateur  experience.  I finished 
the  training  of  the  electrical  class,  Brooklyn  Navy 
Yard,  in  three  weeks  and  went  to  sea.  My  two  pafs 
took  seven  months  and  they  did  not  begin  to  know 
what  I did.”  Lieut.  Tuska  is  also  on  record,  stating 
that  in  aircraft  radio  a man  without  previous  experi- 
ence required  fifteen  to  sixteen  weeks  to  become  an 
operator,  whereas  an  amateur  was  made  ready  for 
service  in  as  few  as  one  hundred  hours. 

A list  of  51  former  amateurs  serving  in  the  military 
establishment  was  introduced,  to  illustrate  their  value 
in  time  of  war.  Mr.  Maxim  then  noted  that  in  spite 
of  the  utility  of  experimenters,  the  bill  introduced 
made  not  a single  mention  of  the  amateur,  entirely 
eliminating  him.  “It  is  not  satisfactory  to  us,”  he  said, 
“to  gloss  over  this  question  by  explaining  that  the 
amateur  is  tacitly  included  under  ‘experimental  sta- 
tions.’ Such  an  explanation  is  to  our  minds  indirect, 
doubtful,  and  not  what  we  regard  as  straightforward 
and  square  treatment.  Such  an  arrangement  would 
leave  us  at  the  mercy  of  unfriendly  interpretation  of 
the  law.” 

Mr.  Maxim,  in  the  early  part  of  his  statement,  urged 
the  adoption  of  the  amendments  which  referred  to  the 
amateur,  and  which  were  presented  by  the  Navy  De- 
partment. Congressman  Bankhead  of  Alabama,  in- 
quired if  this  amendment  was  entirely  satisfactory  to 
the  amateur  interests;  to  which  Mr.  Maxim  replied. 


broadly  speaking,  it  was  satis- 
factory to  the  organization  he 
represented.  On  the  question  of 
government  ownership,  he  stated, 
“We  have  no  comment  to  make 
upon  the  question  of  Navy  con- 
trol and  ownership  of  communi- 
cation.” 

Congressman  Burroughs  of 
New  Hampshire,  inquired,  in 
connection  with  the  proposed 
amendment,  whether  the  ama- 
teurs would  not  object  to  the 
requirement  of  75  letters  per 
minute  in  the  Continental  code. 
Mr.  Maxim  spoke  for  the  Amer- 
ican Radio  Relay  League  as  an 
organization,  stating  that  they 
would  not  object  to  it.  He  noted 
further  that  the  league’s  mem- 
bership was  only  4,000  members, 
and  there  were  other  amateurs 
beside  them.  It  developed  on  questions  from  Congress- 
man Edmonds,  that  second  grade  commercial  operators 
were  required  to  send  but  12  words,  or  60  letters,  per 
minute,  whereupon  Mr.  Maxim  said  the  amendment’s  pro- 
vision was  too  high,  and  that  the  required  speed  should 
be  no  higher  than  that  for  a second  grade  commercial 
license. 

Congressman  Green  later  referred  to  the  government 
ownership  provisions  of  the  bill,  stating  : “This  prop- 
osition as  it  comes  before  us  ft  to  broaden  the  oppor- 
tunity of  the  Navy  to  go  into  commercial  business  and 
I want  to  know  whether  you  amateurs  have  given  any 
consideration  to  the  fact  of  the  Navy  entering  that 
field.”  Mr.  Maxim  replied  that  there  was  no  com- 
ment to  be  made  upon  that  at  all,  whereupon  Congress- 
man Edmonds  inquired:  “You  do  not  think  it  will 

prevent  boys  from  studying  wireless  because  there 
is  no  place  for  them  to  go,  if  they  want  to  make  a 
business  of  it  in  the  future?”  Mr.  Maxim  said  he 
could  see  where  that  might  be  used  as  an  argument. 

Mr.  Green  than  referred  to  the  plans  of  the  Depart- 
ment of  Commerce  to  develop  foreign  trade.  Ascer- 
taining that  Mr.  Maxim  had  not  given  any  thought  to 
that  part  of  it,  he  gave  the  opinion : “you  are  bound 
up  with  the  Navy  to  put  this  proposition  through.” 

The  Congressman  stated  that  he  was  a great  believer 
in  the  expansion  of  trade,  and  wanted  to  get  something 
to  show  that  this  bill  would  promote  that  expansion. 
His  understanding  was  that  it  was  a contraction,  that 
it  meant  contraction  of  trade,  and  he  wanted  Mr. 
Maxim’s  ideas  on  that  point.  The  witness  asserted 
that  he  did  not  feel  himself  competent  to  answer  that 
question. 

The  question  of  the  amendment’s  reduction  of  ama- 
teur power  to  y*  kilowatt  was  introduced  by  Mr. 
Edmonds.  Mr.  Maxim  replied  that  he  thought  it  a 
reasonable  request  to  limit  the  amateurs  to  Yi  kilowatt, 
and  considered  it  a very  healthy  condition.  As  to  the 
l/4  kilowatt  within  5 miles  of  a government  receiving 
station,  he  stated  if  evasion  or  advantage  was  taken  of 
that  provision,  then  he  was  opposed  to  it.  This  followed 
the  supposition  by  Congressman  Edmonds  that  a 
naval  officer  could  install  a receiving  station  in  his 
home,  and  because  the  government  paid  the  rent  of  the 
house  it  would  technically  become  a government  re- 
ceiving station. 

Mr.  Maxim,  in  later  discussion,  withdrew  his  ap- 
proval of  the  75-letter-per-minute  provision  of  the 
amendment,  as  it  was  developed  that  the  intention  had 
been  to  make  this  the  same  as  the  requirement  of  a 
second  grade  commercial  operator,  60  letters  per  minute, 
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On  question,  Congressman  Hadley  of  Washington, 
developed  that  to  Mr.  Maxim,  the  situation  was  satis- 
factory if  the  bill  was  not  passed,  the  amateur  stating 
that  it  had  been  proven  satisfactory  by  the  last  five 
years  of  experience.  Mr.  Hadley  then  had  confirma- 
tion of  his  opinion  that  the  proposed  amendment  had 
merely  been  offered  for  self-protection,  to  reconcile 
the  difference  between  the  amateurs  and  the  Navy  as 
proponents  of  the  bill. 

The  administration  of  amateur  wireless  affairs  in 


Congressman  Hadley  said  that  it  was  represented  to 
the  Committee  that  the  amendment  represented  an 
agreement  which  was  satisfactory  to  both  sides.  “Mr. 
Maxim  represents  a certain  number  of  amateurs,” 
Mr.  Hamilton  replied.  But  “each  amateur  is  a little 
company  of  his  own  and  each  man  will  have  his  own 
ideas.  I think  that  Mr.  Maxim  said  himself  that  if  it 
were  possible  he  would  like  to  see  the  law  left  as  it  is, 
but  if  it  were  not  possible  to  do  that,  he  would  agree 
to  this  amendment.” 


the  hands  of  the  Department  of  Commerce  in  the  past 
had  been  cordial  and  satisfactory,  Mr.  Maxim  agreed, 
and  gave  his  judgment  that  they  would  like  very  much 
to  go  back  to  their  “old  love.” 

Francis  F.  Hamilton,  representing  the  Hoosier  Radiof 
Club  of  Indianapolis,  appeared  before  the  Cqjnmittee 
and  stated  that  he  had  recently  been  an  instructor  in 
the  Signal  Corps.  He  reiterated  the  value  of  prelimin- 
ary amateur  experimentation  in  preparing  men  for 
military  service.  The  first  group  of  students  which  he 
handled  had  been  nearly  all  amateur  operators  and  be- 
came very  proficient  in  military  signaling  when  they 
were  through  that  course.  The  next  group  knew  noth- 
ing of  amateur  wireless,  and  after  13  weeks  of  training, 
they  knew  less  than  when  they  started. 

He  gave  his  opinion  that  one  of  the  greatest  benefits 
of  amateur  work  was  the  fostering  of  ambition ; “many 
amateurs  dream  of  the  day  when  they  may  be  on  a 
large  ship  at  sea  operating  a wireless  station,”  he  said. 
“With  that  in  view,  what  is  the  chance  of  amateurs 
operating  ship  stations  after  they  have  fulfilled  the 
requirements,  if  this  bill  passes?  Why,  an  amateur 
would  have  to  join  the  Navy  first,  and  put  himself 
under  military  authority  in  order  to  develop  his  com- 
mercial profession  and  ambition !”  It  was  his  belief 
that  the  amateurs  would  not  look  upon  this  course  as 
desirable. 


Mr.  Hamilton  also  discussed  some  of  the  phraseology 
of  the  proposed  amendment,  disclosing  that  it  did  not 
permit  experimentation  for  profit.  On  the  questioning 
of  licensing  receiving  stations,  he  had  no  objection, 
but  he  thought  that  50  letters  a minute,  or  10  words, 
was  “plenty  strong  enough  a requirement.”  “We  do 
not  want  these  people  to  be  experts,”  he  said ; “the  old 
law  requires  25  letters  per  minute  but  we  are  willing 
to  make  it  50.”  He  further  noted  that  the  amendment 
limited  amateurs  to  *4  kilowatt  within  5 miles  of  any 
governmental  receiving  station.  This  provision  he 
believed  would  apply  to  a station  which  had  been 
established  in  the  Post  Office  building  in  Indianapolis, 
which  he  instanced  as  the  likely  forerunner  of  many 
more  receiving  stations  to  be  placed  on  Post  Office 
buildings.  He  stated  that  the  amateurs  he  represented 
would  not  agree  to  accept  an  amendment  of  this  kind. 
The  possibility  of  the  Post  Office  Department  extend- 
ing its  service  and  putting  receiving  stations  on  Post 
Office  buildings  in  cities  of  any  size  should  be  antici- 
pated. 

As  particularly  limiting  the  amateurs  to  gj  kilowatt, 
a communication  from  the  Baltimore  Radio  Club  was 
offered,  stating  that  the  members  would  agree  to  12 
words  per  minute,  but  were  opposed  to  limiting  the 
amateurs  to  % kilowatt  within  5 miles  of  a govern- 
ment receiving  station. 


In  further  opposition  to  government  ownership,  he 
stated  that  one  who  had  a fundamental  patent  on  radio 
apparatus  would  have  no  right  to  use  it  without  giving 
it  to  the  only  bidder,  who  would  be  the  Secretary  of 
the  Navy.  Congressman  Hadley  interposed,  “You 
want  a broader  market  for  the  inventor?”  Mr.  Ham- 
ilton replied  that  he  wanted  a broader  market  than 
there  would  be  if  the  bill  should  go  through.  Con- 
gressman Hadley  then  developed  the  opinion  from  Mr. 
Hamilton  that  private  monopoly  would  be  more  liberal 
to  inventors  than  a government  monopoly,  the  thought 
being  that  the  government  was  interested  in  public 
welfare,  whereas  private  interest  would  be  interested 
in  getting  the  profit  out  of  the  patent.  Mr.  Ham- 
ilton instanced,  as  an  illustration,  the  purchase  by  the 
Marconi  Company  of  the  patent  of  Professor  Pupin. 
He  expressed  high  hopes  of  ama- 
teurs inventing  apparatus  which 
would  force  the  commercial  com- 
panies to  buy  the  improvements 
“if  the  wireless  business  is  not 
bottled  and  corked  up  by  the  Navy 
Department  as  this  bill  proposes.” 

The  Hoosier  Club  represent- 
ative stated  his  belief  that  should 
the  Congressmen  on  the  Commit- 
tee themselves  become  amateur 
operators,  they  would  much 
rather  be  under  the  Department 
of  Commerce  than  under  the 
Navy,  adding  in  reference  to  the 
amendment,  “I  want  to  go  on 
record  as  stating  that  I do  not 
see  any  valid  reason  why  the 

present  law  should  be  changed.”  Amateur  wireless  static 


Congressman  Humphreys  asked  Mr.  Hamilton’s 
opinion  on  the  creation  of  a commission  to  determine 
wave  length  and  power  to  be  used  by  amateurs.  Mr. 
Hamilton  reiterated  that  the  present  law  was  satis- 
factory and  sufficient.  Congressman  Green  observed: 
“As  I understand  it,  the  amateur  is  satisfied  with  the 
present  law,  which  they  had  before  the  war.  They 
have  been  efficient  in  the  war,  and  now  they  want  to 
go  back  to  their  former  position,  and  here  comes  a 
new  law  that  ties  them  up  so  they  cannot  get  back  to 
where  they  were.  I cannot  see  any  reason,  after  they 
have  rendered  good  service  to  the  government,  why 
they  should  not  have  a chance  to  return  to  their  former 
status.” 

"That  is  absolutely  the  condition,”,  confirmed  Mr. 


Amateur  wireless  station  operated  before  the  war  by  A.  M.  Lindsay,  Jr.,  of  Rochester,  N.  V. 
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Hamilton.  “None  of  these  amateurs  would  be  here 
today  if  that  bill  had  not  been  written  so  that  it  would 
cut  them  clear  out.  The  Department  of  Commerce 
has  treated  us  fine  and  we  have  always  gotten  along 
well  with  them.  There  is  no  reason  why  we  should 
change,  that  I can  see.  There  is  no  objection  to  the 
existing  law.” 

The  next  amateur  opponent  to  appear  was  Edward 
C.  Andrews,  president  of  the  Wireless  Association  of 
Pennsylvania,  who  stated  they  were  “unalterably  op- 
posed to  the  change  in  the  present  law.  We  see  ab- 
solutely no  reason  for  it,”  he  exclaimed,  “and  lots  of 
reasons  against  it.”  The  paramount  reason  was  that 
the  Navy  sponsored  it. 

The  bill  would  remove  the  incentive  for  experiment, 
he  believed.  Experimenters  “would  have  to  enlist  in 
the  Navy  in  order  to  carry  on  the  studies  they  have 
undertaken,”  and  “if  we  have  no  incentive  and  no 
place  for  any  one  to  go  and  sell  apparatus,  naturally 


answer  returned  by  Dr.  Christine.  It  would  not  have 
presented  the  original  bill  if  it  did  not,  he  thought. 
“But  they  became  somewhat  alarmed  at  the  tremen- 
dous uprising  of  the  amateur  throughout  this  country 
at  the  prospect  of  being  deprived  of  their  outfits.” 
Questioned  by  Congressman  Hardy,  the  physician  said 
that  the  language  of  the  original  bill  led  him  to  be- 
lieve that  the  Navy  had  something  against  the  ama- 
teur. 

Congressman  Edmonds  thought  the  objection  rea- 
sonable. “The  Department  of  Commerce  is  a business 
department,”  he  said,  “and  it  is  used  to  handling  bus- 
iness, and  in  its  report  it  speaks  very  highly  of  the 
amateur  operators.  Undoubtedly  they  have  got  along 
very  well  together,  and  I do  not  blame  the  amateur 
operator^  for  coming  here  and  objecting  to  a change 
in  the  departments.  If  I were  they,  I would  do  the 
same  thing  myself,  because  they  know  what  they  can 
get  from  the  Department  of  Commerce  and  do  not 


Wireless  station  owned  and  operated  before  the  war  by  Mr.  and  Mrs.  C.  Candler  of  St.  Marys,  Ohio 


that  puts  an  end  to  experimentation,”  were  two  of  his 
pertinent  utterances  in  opposing  naval  monopoly. 

Dr.  Gordon  M.  Christine  followed  Mr.  Andrews.  He 
explained  that  medicine  was  his  profession,  and  his 
age  was  61,  but  he  was  an  amateur  in  wireless  teleg- 
raphy and  had  become  intensely  interested  in  the  art. 
The  work  should  go  on  as  it  was  before  the  war,  in 
his  opinion,  and  he  could  not  understand  why  power 
should  be  reduced  to  J4  kilowatt  in  the  amendment  to 
the  bill.  “We  do  not  like  this  amendment;  we  do 
not  want  any  amendment  at  all!”  he  added  with 
emphasis.  “Give  us  this  old  law.  Do  not  disturb 
that.” 

Congressman  Beshlin  inquired  for  the  Doctor’s  opin- 
ion as  to  the  difference  in  control  by  the  Department  of 
Commerce  and  the  Navy  Department.  "My  own 
opinion,”  he  replied,  “is  that  the  treatment  which  the 
Department  of  Commerce  has  given  us  has  been  that 
of  man  to  man;  and  the  treatment  which  the  Navy 
would  give  us  would  be  the  treatment  of  a high  official 
to  a civilian.”  Many  amateurs  seemed  to  be  more 
afraid  of  naval  authorities  than  civil  branches  of  the 
government,  stated  Congressman  Humphreys,  refer- 
ring to  the  proposed  control.  “I  believe  that  the  Navy 
has  it  in  for  the  amateur  and  wants  him  out,”  was  the 


know  what  they  can  get  from  the  Navy  Department." 

Joseph  Heinrich,  a thirteen  year  old  amateur  of 
Washington,  received  a cordial  reception  for  his  cour- 
age in  appearing  before  the  Committee.  The  boy  put 
in  a strong  plea  for  the  rights  of  the  amateur  and 
received  the  assurance  that  the  Congressmen  were  not 
unfriendly. 

Charles  H.  Stewart,  of  St.  Davids,  Pa.,  who  has 
previously  appeared  for  the  amateur  in  opposition  to 
prohibitive  legislation,  made  a brief  address.  He 
seconded  the  expressions  on  the  matter  of  leaving 
wireless  under  the  Department  of  Commerce  ahd  noted 
that  operating  speeds  for  sending  station  licenses  could 
be  changed  by  regulation,  no  further  law  being  re- 
quired to  do  this. 

Harry  W.  Densham,  secretary  of  the  South  Jersey 
Radio  Association,  confirmed  what  his  predecessors 
had  said  in  opposition  to  the  bill. 

Frank  B.  Chambers,  of  Philadelphia,  added  to  the 
testimony  for  the  amateurs,  illuminating  various  points 
discussed  by  amusing  and  graphic  word  pictures.  He 
also  objected  strongly  to  Navy  control,  and  echoed 
the  consensus  of  opinion  that  the  present  law  should 
remain  in  force  without  alteration. 


( Continued  on  Page  44.) 
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Experimental  Carbon  Amplifier 

rT'HE  description  of  an  amplifier  for 
radio  signals  I constructed  as  fol- 


Z-C  small  strips  of 
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Figure  1— Detailed  plan  of  construction  and 
circuit  oi  the  carbon  amplifier 


Two  magnets  from  a 1,000  ohm  re- 
ceiver are  mounted  as  shown  in  figure 
1 and  suitable  connections  thereto 
provided  by  the  binding  posts  3 and  4. 
On  the  base  is  mounted  the  cup  which 
holds  the  carbon  granules.  It  is  made 
adjustable  by  providing  a slotted  strip 
of  brass  as  shown  at  1-a  which  slides 
over  and  makes  contact  with  the  brass 
strip  1-b  and  is  held  or  clamped  when 
the  desired  adjustment  is  obtained  by 
the  locknut  c.  The  dipping  arm  2-a  is 
made  of  copper  wire  about  No.  24 
preferably  gold  pointed  (at  x the  part 
which  dips  into  the  granules,  can  be 
gold  plated  or  a small  piece  of  gold 
wire  soldered  thereon).  The  top  of 
this  No.  24  wire  is  bent  so  as  to  form 
a circle  and  fits  on  the  arm  support 
2-b  which  allows  it  to  move  freely. 
The  end  of  this  dipping  arm  is  allowed 
to  rest  in  the  cup,  1-a  of  carbon  gran- 
ules. The  arm  support  2-b  is  fastened 
to  the  same  support  which  holds  the 
magnets  and  a binding  post  is  supplied 
to  furnish  a connection  from  the  dip- 
ping arm  through  the  cup.  The  detail 
2-c  is  made  of  two  strips  of  iron  which 
act  as  armatures  for  the  telephone 
magnets.  They  are  soldered  on  the 
copper  hanging  arm  which  dips  into 
the  carbon  granules. 


This  amplifier  when  properly  con- 
structed works  exceedingly  well,  and 
owing  to  the  fact  that  it  is  simple  in 
construction  there  is  no  reason  why 
pains  should  not  bd'  taken  to  make  as 
good  a job  as  is  possible  with  the  ma- 
terial at  hand. 

Under  actual  working  conditions  the 
amplifier  functioned  with  a signal 
whose  audibility  was  a little  more  than 
100.  The  dipping  needle  if  not  pro- 
vided with  a silver  or  gold  point  will 
not  work  as  well,  and  will  have  to  be 
constantly  cleaned.  Better  results 
were  obtained  by  inserting  another  re- 
ceiver of  1,000  ohms  in  series  with  the 
two  mounted  magnets  making  in  all 
2,000  ohms.  The  carbon  granules 
should  be  of  the  finest  grade  and  the 
inside  of  the  cup  or  retainer  should  be 
kept  clean.  From  time  to  time  it  is 
well  to  remove  the  granules  and  clean 
them.  If  it  is  possible  to  get  several 
of  these  amplifiers  to  function  ef- 
ficiently, then  the  cascade  connection 
can  be  resorted  to  for  further  ampli- 
fication. As  an  experimental  instru- 
ment this  is  a good  one  but  there  is 
plenty  of  room  for  improvements  in 
connection  therewith. 

A Magnetic  Rectifier  for  Alter- 
nating Currents 

A magnetic  apparatus  for  A.  C.  rec- 
tification is  shown'  in  figure  2.  A 
permanent  bar  magnet  (marked  N and 
S)  is  pivoted  at  the  center  by  drilling 
a hole  through  the  bar  and  passing  an 
8/32  screw  through  same.  Both  ends 
rest  in  the  holes  made  in  support  A. 
The  magnet  B is  taken  from  any  old 


Figure  2 — Construction  of  magnetic  rectifier  lor 
alternating  currents 

sounder  or  constructed  along  that  size 
throughout.  This  is  in  turn  put  in 
series  with  the  16  C.  P.  carbon  lamp  C 
so  as  to  prevent  the  windings  from 
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burning  out  and  at  the  same  time  per- 
form its  duty.  Two  contacts  are  furn- 
ished which  are  insulated  from  other 
parts  of  the  mechanism  D and  E. 

The  apparatus  works  on  the  funda- 
mental law  of  magnetism ; LIKE 
POLES  REPEL  and  UNLIKE 
POLES  ATTRACT.  The  alternat- 
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Figure  3 — Diagram  o(  construction  and  circuit  of 
the  nigh  frequency  generator 

ing  current  flowing  through  the  mag- 
net B changes  the  poles  of  its  core 
according  to  the  frequency  of  the  cur- 
rent entering  its  windings.  But  at  the 
same  time  the  steel  bar  magnet  re- 
tains its  poles.  The  result  is  that  when 
the  current  entering  the  magnet  pro- 
duces a north  pole  at  the  top  end  of 
the  electro-magnet  there  is  no  attrac- 
tion, since  like  poles  repel,  but  on  the 
other  half  of  the  cycle  the  poles  of  the 
electro-magnet  are  reversed  and  the 
top  end  is  made  a south  pole.  Then 
the  law  holds  good  that  unlike  poles 
attract  thereby  drawing  the  two  con- 
tacts D and  E together  causing  cur- 
rent to  flow  through  the  contacts  F 
and  G as  direct  current.  This  per- 
formance continues  so  long  as  the  cur- 
rent is  turned  on  at  H. 

An  Economical  and  Efficient 

High  Frequency  Generator 
for  Code  Practice 

Having  had  the  pleasure  all  these 
years  of  experimenting  with  several 
types  of  buzzers  I have  found  that  the 
contact  points  always  burn  out  after 
any  considerable  use,  and  numerous 
other  troubles  present  themselves.  I 
have  constructed  a form  of  high  fre- 
quency generator  which  gives  a clear 
note  of  constant  amplitude  in  the  tele- 
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phones  and  has  many  advantages 
which  are  only  to  be  appreciated  under 
operation.  Means  should  be  provided 
to  regulate  the  strength  of  signals  in 
the  head  telephones  according  to  the 
number  of  head  sets  on  the  line. 


Figure  A — Design  and  connections  of  the  com- 
plete receiving  transformer 


It  is  also  possible  to  take  off  parallel 
wires  and  run  them  to  the  various 
tables  in  series  with  the  ordinary  tele- 
graph key  for  each  table. 

The  apparatus  completed  is  shown 
in  figure  3 where  a drum  as  in  detail 
B is  constructed  of  two  round  ends  of 
wood  6"  in  diameter  and  about  l" 
thick  upon  which  are  mounted  bars  of 
soft  iron  y2"  by  y2"  thick  and  5"  long. 
A suitable  shaft  is  run  through  the 
centre  and  two  bearing  supports  are 
provided  together  with  means  for  oil- 
ing. As  is  seen  in  detail  A,  eight  iron 
bars  spaced  evenly  apart  are  screwed 
to  the  wood  ends.  This  drum  is  rotat- 
ed between  the  two  horseshoe  mag- 
nets M-l  and  M-2  upon  which  have 
been  wound  coils  consisting  each  of 
200  turns  of  No.  28  D.C.C.  wire. 
Magnet  M-l  is  adjusted  to  have  its 
magnetic  circuit  completed  by  the  mov- 
able iron  bar  just  after  magnet  M-2 


Figure  5 — Showing  dimensions  of  primary  and 
secondary  coils  and  their  windings 


has  had  its  magnetic  circuit  broken. 
This  gives  double  the  frequency  to  be 
obtained  with  one  horseshoe  magnet. 
A suitable  pulley  about  two  inches  in 
diameter  is  mounted  on  the  drum  and 


and  a five  inch  pulley  on  the  motor 
turning  1500  R.P.M. 

In  practice  considerable  frictional 
losses  were  experienced  owing  to  the 
fact  that  I did  not  have  good  bearings 
and  means  for  oiling  them  continu- 
ously. Therefore,  it  is  wise  to  benefit 
from  my  experience  and  secure  good 
bearings  and  an  adequate  oiling  sys- 
tem. As  a whole  the  apparatus  is 
very  interesting  under  operation  and 
provides  a means  for  demonstrating 
the  principles  of  alternating  currents 
to  students  during  lecture  periods. 

An  Up-to-Date  Receiving  Trans- 
former 

Radio  fans  are  on  pinions  waiting 
for  the  word  GC>  from  our  Govern- 
ment. Many  will  construct  as  the  first 
part  of  their  equipment  a receiving 
transformer.  I believe  that  the  design 
shown  in  figures  4,  5 and  6 which  I 
have  tried  out  will  be  a valuable  ad- 
junct to  their  station.  This  tuner  is 
fitted  with  a primary  coil  consisting  of 
thirty  turns  of  wire,  this  number  be- 
ing sufficient  for  general  practice. 
Further  variation  of  wave  length  in 
the  antenna  circuit  is  secured  by  the 
loading  coil  L,  external  to  the  trans- 
former. Response  from  short  waves 


Figure  6— Detailed  construction  of  the  plug 
switch 


can  be  secured  by  means  of  the  series 
variable  condenser  C. 

It  is  to  be  especially  observed  that 
the  secondary  winding  is  broken  into 
four  units  and  means  are  provided 
whereby  they  can  be  connected  to- 
gether by  means  of  a special  plug.  The 
primary  winding  is  made  on  a form, 
4 yy  in  diameter,  1 y2"  in  length, 
wound  for  1"  with  30  turns  of  No.  22 
DCC  wire.  Approximately  35  feet  are 
required. 

The  first  coil  in  the  secondary  is  4" 
in  diameter,  1"  in  length,  wound  for 
y2"  with  22  turns  of  No.  28  DCC 
wire.  Twenty-four  feet  are  required. 
Secondary  unit  No.  2 is  4"  in  diam- 
eter, \y2"  in  length,  wound  for  1"  with 
45  turns  of  No.  28  DCC  wire.  Forty- 


seven  feet  will  be  required.  Secondary 
unit  No.  3 is  4"  in  diameter,  2 y2"  in 
length,  wound  for  2"  with  90  turns  of 
No.  28  DCC  wire.  Ninety-four  feet 
are  required.  Secondary  unit  No.  4 is 
4"  in  diameter,  3j4"  in  length  wound 
for  3"  with  135  turns  of  No.  28  DCC 
wire.  One  hundred  forty-one  feet  will 
be  required.  The  total  secondary 
therefore  will  consist  of  292  turns  or 
306  feet  of  No.  28  DCC  wire.  The 
measurement  of  all  parts  are  shown 
fully  in  figure  5 and  the  details  of  the 
plug  switch  at  A and  B in  figure  6. 

If  desired  additional  secondary  units 
can  be  provided.  Each  successive  coil 
should  be  larger  than  the  preceding 
one  as  in  the  design  already  shown. 

A suitable  shunt  condenser  must  be 
connected  across  the  secondary.  In 
this  way,  a closeness  of  adjustment 
not  possible  with  the  secondary  in- 
ductance alone,  can  be  obtained.  The 
principal  advantage  of  my  design  is 
that  the  unused  turns  for  a small  range 
of  wave  lengths  are  disconnected  from 
the  used  turns  which,  as  is  well  known, 
increases  the  efficiency  to  a remarkable 
degree. 


A Modulator  of  Continuous 
Oscillations 

HpHE  successful  reception  of  signals 
from  stations  emitting  undamped 
waves  requires  some  means  for  re- 
ducing the  radio  frequency  currents 
to  audio  frequency  currents  of  less 
than  20,000  cycles  per  second.  This 
can  be  accomplished  in  a number  of 
ways,  such  as  by  the  use  of  a tikker 
that  breaks  the  circuit  at  a speed 
great  enough  to  give  an  easily  read 
note  in  the  receivers,  by  utilizing  an 
interfering  current  to  produce  “beats” 
or  current  peaks  as  in  the  heterodyne 
system,  or  by  tuning  and  detuning  the 
circuit  at  high  speed  to  give  an  audible 
note. 

The  latter  method  has  received  lit- 
tle attention  from  experimenters  and 
should  be  a fertile  field  for  investiga- 
tion. The  revolving  condenser  method 
has  been  described  previously  but  the 
instrument  described  in  this  paper 
uses  an  inductance  to  tune  and  detune 
the  circuits.  The  device  is  nothing 
more  than  a small  variometer  so  con- 
structed that  the  inner  coil  can  be  re- 
volved at  a high  speed. 

In  figure  1,  is  given  a broken  view 
of  the  device  to  show  its  assembly. 
The  constructional  details  and  dimen- 
sions are  given  in  figure  2.  A square, 
wooden  frame  is  used  to  support  the 
stationary  coils.  This  should  be  as- 
sembled with  small  brass  screws,  one 
end  being  left  off  till  the  rotor  is  in 
place.  Bearings  for  the  rotor  are 
made  from  brass  and  mounted  in  the 
ends  as  shown. 

The  rotor  is  made  from  a two  inch 
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length  of  shade  roller  or  other  wooden 
stick  one  inch  in  diameter.  A slot  one- 
quarter  inch  square  is  cut  in  opposite 
sides  to  take  the  winding.  Holes  are 
drilled  in  the  ends  to  take  one-quarter 
inch  brass  rods  of  the  lengths  given 


preferable  to  make  them  so  they  can 
be  easily  removed.  Each  coil  of  the 
stationary  winding  should  contain  one- 
half  the  number  of  turns  on  the  rotor, 
they  being  made  of  the  same  size  wire. 
The  form  used  for  winding  them 


Long  Wave  Variometer 

'T'HE  variometer  possesses  a number 
A of  features  that  make  it  suitable 
for  close  tuning  but  the  conventional 
type  with  concentric  coils  limit  the 
range  of  wave-  length  over  which  it  is 
possible  to  tune.  This  is  due  mainly 
to  the  fact  that  the  winding  space  must 
be  made  very  narrow  if  the  coils  are 
to  fit  closely.  Increasing  the  space 
results  in  an  instrument  with  the  coils 
so  widely  separated  that  the  range  is 
limited  and  quite  a lot  of  inductance 
remains  in  the  circuit  when  tuned 
to  the  lowest  point  on  the  scale. 
Realizing  the  advantages  of  close  tun- 
ing and  lack  of  end-turns,  the  writer 
has  designed  an  instrument  with  these 
advantages  that  will  respond  to  the 
higher  wave  lengths. 

This  type  of  variometer  can  be  built 
for  any  range  of  wave  length  with  the 
simplest  of  tools.  The  instrument  de- 
scribed will  work  up  to  10,000  meters 
and  is  intended  for  use  in  oscillating 
or  Armstrong  circuits,  as  a plate  cir- 
cuit loading  coil. 

Instead  of  two  concentric  windings 
it  employs  four  coils  so  mounted  that 
by  revolving  two  of  them  about  an 
axis  their  magnetic  lines  can  be  made 
to  assist  or  oppose  those  of  the  sta- 
tionary coils  and  thus  obtain  a gradual 
variation  of  inductance  without  any 
dead  wire  in  the  circuit.  The  dimen- 
sions of  the  coils  can  be  changed  to 
suit  conditions,  the  instrument  de- 
scribed being  merely  an  example  of 
this  type  of  instrument. 

The  four  coils  are  all  similar  in  con- 
struction, being  wound  on  wooden 
cores  three  inches  in  diameter  and  two 
inches  long.  Heads  four  inches  in 
diameter  are  cut  from  thin  fibre  and 
fitted  to  the  ends  with  glue  and  brass 
pins. 

The  winding  is  put  on  in  four  lay- 
ers. The  first  being  wound  on  the 
core,  then  a strip  of  corrugated  board 
being  cut  to  fit  snugly  around  the 
winding  and  put  in  place.  Four  lay- 
ers will  fill  the  coils. 

The  method  of  assembling  the  coils 
is  shown  in  the  illustration.  The  cabi- 
net used  with  the  above  coils  should 
measure  9 x 9 x 5J4  inches  inside. 
Two  of  the  coils  A and  A-l  are  mount- 
ed on  the  back,  one  above  the  other 
with  a space  of  Ya  inch  between  them 
to  pass  the  brass  rod  E forming  the 
axis  for  the  movable  coils.  The  wind- 
ings of  these  coils  are  so  connected 
that  when  viewed  from  one  end  the 
current  will  flow  around  them  in  op- 
posite directions. 

A sheet  of  thin  fibre  or  stiff  paste- 
board with  a Ya  inch  hole  in  the  cen- 
ter is  fitted  into  the  box  in  front  of 
the  coils  to  form  a smooth  surface 
over  which  the  coils  B and  B-l  can 
turn.  The  moving  coils  are  fastened 
to  a strip  of  wood  D,  Ya  inch  thick, 
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Figure  1 — Auembled  view  of  device  {or  modulating  continuous  oscillation! 


to  form  a shaft.  Grooves  are  cut 
around  the  rotor  for  the  fine  silk  or 
linen  binders  that  hold  the  winding 
in  place. 

The  rotor  is  wound  with  No.  28  B 
& S,  S.C.C.  copper  wire.  One  end  of 
the  wire  is  soldered  to  one  shaft  and 
the  wire  wound  around  in  the  slots 
similar  to  a telephone  magneto.  A 
little  tape  should  be  placed  around  the 
shaft  where  the  wire  touches.  The 
winding  is  done  in  smooth  layers,  a 
slip  of  thin  pasteboard  being  put  be- 
tween layers  to  keep  them  smooth  and. 
reduce  the  capacity  effect  of  the  wind- 
ing. When  the  slots  are  full  the  other 
end  of  the  wire  is  soldered  to  the  other 
shaft.  A piece  of  cardboard  is  put  in 


should  be  a trifle  larger  than  the 
square  frame;  a winding  space  three- 
eighths  of  an  inch  wide  being  used. 
Thin  pasteboard  should  be  placed  be- 
tween layers  to  stiffen  the  coils  and 
also  reduce  capacity  losses.  After  be- 
ing removed  froiq  the  form  the  coils 
are  served  with’  a layer  of  tape  to 
keep  them  in  shape. 

The  motor  used  for  drivir^g  the 
rotor  should  be  of  the  series  type  to 
give  a high  speed  which  can  be  con- 
trolled by  a small  rheostat.  A heavy 
rubber  band  forms  "a  very  satisfactory 
belt  for  the  device. 

The  usual  method  of  wiring  this  in- 
strument in  the  receiving  circuit  is 
shown  in  figure  3.  By  bringing  out 
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figure  3 


Figure  2 — Showing  constructional  details  and  Figure  3— Showing  method  of  wiring  the  device 
dimensions  in  the  receiving  circuit 


each  slot  over  the  winding  and  then 
bound  in  place  with  fine  silk  thread. 

The  stationary  coils  may  be  wound 
right  on  the  square  frame  after  the 
rotor  has  been  put  in  place  but  it  is 


the  leads  from  the  rotor  and  stator  to 
separate  binding  posts  the  experi- 
mental possibilities  of  the  device  are 
greatly  increased. 

Thos.  W.  Benson,  Pennsylvania 
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Interior  of  wireless  station  at  Camp  Stewart,  El  Paso,  Tex. 
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U.  S.  Signal  Corps  Radio  Station 

rT'HE  camp  station  of  the  Radio  Co., 
A 1st  Pennsylvania  Signal  Troops, 
while  quartered  at  Camp  Stewart,  El 
Paso,  Texas,  is  shown  in  the  accom- 
panying photographs.  Particular  at- 
tention is  directed  to  our  method  of 
driving  a pack  set  generator  with  an 
engine  rather  than  by  hand.  This 
method  gave  very  excellent  results. 

The  masts  are  60  feet  in  height  and 
the  span  350  feet  in  length.  Using 
lA  kw.  pack  set  excellent  signals  were 
received  at  Colona,  Dublan  and  El 


The  meet*  were  60  feet  high  and  had  a apan  of 
3S0  feet  in  length 

Valle  in  the  daylight  hours  over  a dis* 
tance  of  160  miles.  Press  and  time 
signals  were  received  from  Radio,  Va., 
every  night  and  practically  all  com- 
mercial stations  on  the  Atlantic  and 
Pacific  coasts  were  heard  at  one  time 
or  another. 

K.  B.  Haines,  Pennsylvania 
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Novel  method  of  driving  a pack  set  generator 
with  an  engine  instead  of  by  hand  power 

My  Views  of  the  Amateur  Situation 

/"’’LOSE  observation  of  the  pre-war 
operations  of  amateur  stations  in- 
dicates to  me  that  some  changes  in  the 
methods  of  licensing  are  desirable. 

I believe  the  situation  can  be  im- 
proved in  respect  to  power  input,  wave 
length  and  licensing  of  the  operator. 
For  example,  I would  suggest  that  the 
owner  of  a 1-kw.  station  not  in  prox- 
imity to  military  or  naval  stations,  be 
required  to  hold  a second  grade  com- 
mercial license.  This  would  give  the 
assurance  that  the  owner  has  a far 
better  working  knowledge  of  his  ap- 
paratus than  the  average  amateur  and 
it  is  reasonable  to  assume  that  he 
would  not  misuse  the  power  of  his 
station  to  create  unnecessary  inter- 
ference. 

Those  unable  to  qualify  for  a second 
grade  certificate  should  be  placed  in 
class  7 under  the  former  Radio  Laws. 
In  most  cases  this  class  includes 
younger  boys  who  are  not  interested 
in  the  art  from  a scientific  standpoint. 
I believe  your  readers  will  agree  with 
me  that  this  plan  will  eliminate  to  a 
marked  degree  interference  between 
200  meter  stations. 

The  owners  of  stations  put  in  class 
7 will  thus  be  given  an  incentive  to 
improve  their  ability  as  an  operator 
and  to  increase  the  power  and  wave  of 
his  station. 

L.  N.  Way— “9XD.” 
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Figure  1 — Showing  method  of  assembling  the 
coils  of  the  long  wave  variometer 


lA  inch  wide  and  7j4  inches  long. 
When  mounted  the  coils  have  a space 
of  34  inch  between  them  at  which 
point  a hole  is  drilled  in  the  wood 
strip  to  pass  the  brass  rod.  A small 
wood  screw  is  put  in  one  side  of  the 
strip  opposite  the  hole  to  clamp  the 
strip  to  the  brass  rod.  The  connec- 
tions of  the  moving  coils  is  similar  to 
that  of  the  fixed  coils,  so  that  the 
current  will  flow  around  them  in  op- 
posite directions.  Flexible  leads  are 
used  to  make  connections  to  these 
coils. 

The  instrument  can  be  completely 
assembled  by  passing  the  brass  rod 
through  the  back  of  the  cabinet  and 
the  fibre  sheet,  and  slipping  the  strip 
over  the  rod  so  the  coils  rest  against 
the  separator,  making  sure  to  clamp 
coils  B and  B-d  by  means  of  the  small 
screw  provided. 

The  four  coils  are  then  connected 
in  series,  with  leads  brought  out  to 
binding  posts.  The  small  spring  F 
is  slipped  over  the  rod  and  the  front 
of  the  cabinet  put  in  place.  A knob 
and  pointer  are  attached  to  the  pro- 
jecting end  of  this  rod  to  operate  the 
instrument.  A scale  is  mounted  on  the 
front  of  the  cabinet.  This  is  in  the 
form  of  a semi-circle  since  one  half- 
turn will  vary  the  inductance  from 
minimum  to  maximum.  The  pointer 
should  be  attached  in  such  a position 
that  when  at  the  highest  point  of  the 
scale  the  coils  are  in  such  a position 
that  the  current  will  flow  around  both 
top  coils  in  one  direction  and  around 
the  lower  ones  in  the  opposite  direc- 
tion. 

The  instrument  is  now  complete  and 
ready  for  use.  By  bringing  out  sepa- 
rate leads  from  the  coils  numerous 
experiments  are  possible  that  will  make 
the  instrument  a favorite  of  the  ex- 
perimenter. 

Thos.  W.  Benson — Pennsylvania. 


February,  1919 


EXPERIMENTERS’  WORLD 


35 


The  Layout  of  the  Ideal  Amateur  Station 


SOME  of  your  contributors  will  un- 
doubtedly state  at  great  length  the 
technical  requirements  of  the  ideal 
amateur  station,  but  I will  discuss  the 


I present  is  adopted  by  the  rising  ex- 
perimenter, it  will  prove  of  great  ad- 
vantage to  successful  operation. 

E.  T.  Jones— Louisiana. 


Figure  1 — Plan  of  an  amateur  station  of  the  detached  instrument  type 


matter  from  the  view-point  of  accessi- 
bility of  apparatus  and  ease  of  opera- 
tion. Amateurs  frequently  are  at  a 
loss  how  to  go  about  installing  their 
apparatus  in  a manner  that  will  fulfill 
these  conditions;  and  while  all  of  us 
have  other  ideas  on  this  subject,  my 
years  of  experience  in  radio  work  leads 
me  to  believe  that  the  accompanying 
drawing  gives  a plan  of  an  amateur 
station  of  the  detached  instrument  type 
that  will  work  towards  all-around  effi- 
ciency and  permit  the  greatest  ease  of 
manipulation. 

The  reader  will  note  that  on  the  top 
of  the  pigeon  holes  which  is  to  retain 
the  message  blanks  and  other  station- 
ery, I have  mounted  the  principle  ele- 
ments of  the  transmitting  set,  the  high 
voltage  transformer,  the  spark  gap 
and  an  inductively  coupled  high  fre- 
quency oscillation  transformer.  Im- 
mediately to  the  left  of  the  table  is 
placed  an  inductively  coupled  receiv- 
ing tuner  which  in  the  up-to-date  sta- 
tion will  be  fitted  with  a vacuum  tube 
detector,  and  at  the  right  the  trans- 
mitting key  in  a place  convenient  to 
the  operator.  The  switchboard  to  the 
extreme  right  of  the  table  should  con- 
tain the  volt  meter  and  ammeter,  a 
switch  for  turning  on  and  off  the  pow- 
er, and  a reactance  regulator  for  con- 
trolling the  primary  current. 

This  lay-out  in  addition  to  present- 
ing a neat  appearance  permits  the 
shortest  possible  connections  between 
the  elements  of  the  closed  oscillation 
circuit. 

The  general  specifications  of  the 
spark  transmitter  are  so  well  known 
to  the  amateur  field  that  we  need  not 
enter  into  a discussion  of  the  problems 
here.  It  is  believed  that  if  the  plan 


A Plan  for  Organization 

( Continued  from  page  23.) 
regulations  prescribed,  the  rest  could  be 
banned  and  their  methods  advertised. 

The  publicity  committee,  being  an 
important  one,  should  have  a . capable 
executive  as  chairman,  the  balance  of 
the  personnel  being  selected  from 
members  of  the  other  committees,  so 
each  division  of  committee  activities 
would  receive  its  full  share  of  public- 
ity. The  State  organizations’  activi- 
ties should  then  be  actively  covered — 
and  with  clocklike  regularity — by  re- 
ports sent  to  the  magazines  interested 
in  wireless,  provided  interesting  items 
were  sent  to  the  press  regularly. 

The  subject  of  raising  funds’  is  a 
pertinent  and  vital  nne.  Anyone  who 
has  had  experience  with  local  or  State 
clubs  knows  how  difficult  a matter  this 
one  is.  Ninety  per  cent  of  the  trouble, 
however,  is  due  to  the  fact  that  service 
of  actual  value  to  the  amateur  must  be 
rendered  if  it  is  expected  of  him  that 
he  continue  to  pay  dues.  Numerical 
membership  increases  are  largely  de- 
pendent upon  the  dues  being  low,  yet 
it  is  obvious  that  expenses  increase  as 
the  membership  grows.  If  dues  are 
placed  at  a high  figure,  few  care  to 
join  and  the  puropse  of  the  organ- 
ization— wide  mutual  benefit — is.  de- 
feated. 

On  the  State  organization  proposi- 
tion it  does  not  seem  practical  to  look 
for  local  clubs  to  contribute  out  of 
their  treasuries ; they  are  usually  long 
on  enthusiasm  but  short  on  cash.  Lo- 
cal clubs  usually  have  a sufficiency  of 
financial  troubles  and  are  not  in  a po- 
sition to  help  out,  even  if  entirely  will- 
ing to  do  so.  So,  for  a State  organiza- 
tion, an  endowment  fund  seems  a 


necessity.  To  secure  endowments,  it 
is  necessary  to  incorporate  under  the 
State  laws.  A faultless  constitution  is 
also  necessary ; one  that  financiers  will 
pass  upon  without  question.  Two  hon- 
orary grades  of  membership  should  be 
provided  for,  to  be  bestowed  on  public- 
spirited  citizens  who  contribute  $50  or 
$100,  or  more,  to  the  endowment  fund. 
These  men  need  not  necessarily  be  in- 
terested in  science;  the  membership 
and  publicity  committees  should  co- 
operate closely  in  connecting  with  and 
convincing  men  of  means  that  their 
support  will  greatly  benefit  a body  of 
serious-minded  students  of  the  wire- 
less art.  Funds  can  be  raised  by  en- 
dowment, if  this  course  is  carefully 
pursued,  which  will  aggregate  a sum 
ample  for  all  expenses  to  be  paid  out 
of  the  interest  received  by  wise  invest- 
ment of  the  principal. 

Other  than  the  honorary  member- 
ship, the  Association  should  have  two 
grades  for  amateurs,  the  highest 
(member)  to  consist  of  those  who  se- 
cure Commercial  1st  Grade  licenses, 
or  the  equivalent  in  experience ; and 
a second  grade  (associates)  compris- 
ing the  beginners  in  the  art  who  may 
later  develop  into  candidates  for  the 
higher  grade.  Standards  of  member- 
ship should  never  be  lowered.  Exactly 
what  these  standards  should  consist  of 
and  the  benefits  under  each  grade, 
should  be  determined  by  the  board  of 
directors,  as  conditions  vary  in  States 
and  various  parts  of  the  country. 

State  organizations  could  render 
valuable  service  through  the  research 
and  development  committee  carefully 
investigating  all  apparatus  on  the  mar- 
ket. Values  and  costs  of  amateur 
equipment  should  be  thoroughly  di- 
gested for  the  information  of  members, 
particularly  newcomers  in  amateur 
wireless,  and  advice  on  systems  best 
suited  to  needs  and  pocketbooks  given 
free  of  charge.  This  committee  should 
also  report  to  the  central,  or  national 
body,  fraudulent  practices  or  misrep- 
resented apparatus  so  the  national 
body  can  secure  a refund  or  replace- 
ment where  poor  apparatus  has  been 
received  by  the  individual.  This  plan 
has  been  successfully  carried  out  by 
the  N.  W.  A.  and  is  a valuable  service 
to  amateurs. 

It  is  about  time  to  start  the  ball  a- 
rolling.  It  is  suggested  that  amateurs 
begin  now  to  get  in  touch  with  as 
many  prominent  amateurs  as  possible 
and  exchange  views  and  formulate 
plans.  In  this  way  the  details  will  be 
classified  when  the  time  comes  for 
State  organizations  to  adopt  a plat- 
form that,  in  main  essentials,  will  con- 
form to  conditions  throughout  the 
country. 

I should  like  to  see  a thorough  dis- 
cussion of  this  subject  by  amateurs  in 
the  columns  of  The  Wireless  Age. 

Ralph  Batcher,  9 YI 
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A High  Voltage  Storage 

{''INE  of  the  principal  drawbacks  of 
the  vacuum  valve  detector  for 
amateur  use  is  the  expense  of  keep- 
ing up  the  high  voltage  battery.  The 
constructional  details  of  a storage 
battery  of  about  60  volts  follows.  The 
battery  may  be  charged  from  110 
volts  A.C.  by  placing  it  in  series  with 
a 75  watt  lamp  and  a one  jar  rectifier 
of  the  electrolytic  type. 

For  the  stand  in  figure  1,  take  two 
boards  about  31  x 4 x inches  and 
bore  in  each  thirty  one-inch  holes,  in 
two  rows,  the  holes  being  one  inch 
apart. 


Battery  for  the  Audion 

tively.  Two  of  the  strips  should  be 
cut  in  half,  these  being  used  at  the 
ends  of  the  two  rows. 

For  the  containers  use  thirty  test 
tubes  1x6  inches.  Set  the  test  tubes 
in  the  rack  and  place  the  lead  strips 
in  their  proper  positions,  so  that  a 
positive  and  a negative  plate  are  in 
each  tube.  (Figure  4.) 

Some  difficulty  may  be  experienced 
in  keeping  the  strips  of  lead  an  equal 
distance  apart  in  the  tubes.  However, 
this  may  be  overcome  by  taking  pieces 
of  heavy  cardboard,  previously  soaked 
in  silicate  of  soda  and  dried,  placing 
them  between  the  plates. 


oooooooo 

jOOOOCOOO 


ooococo 

ooooooo 


T 


Figure  2 


i'hoies  * — 

** 1 

6000000 

6000000 

OOOOOO 

OOOOOO 

OOOOOOO 

ooooooo 

r — 1 1 — 1 1 — 1 i — 1 

Figure  3 

* - + - 

1 — 1 1 — 1 i—v  r — 1 ( — 

KJ 


Figure  4 


i 


figure? 


Diagram*  showing  construction  plans  of  the  various  parts  of  the 
high  voltage  storage  battery 


Now  take  two  pieces  of  wood  8x 
4 x inches  and  by  means  of  one- 
inch  wood  screws,  complete  the  stand 
as  in  figure  2.  The  shelf  A should  be 
flush  with  the  tops  of  the  end  pieces 
CC,  and  shelf  B should  be  about  four 
inches  below  A.  The  frame  should 
now  be  well  coated  with  hot  paraffine. 

Cut  thirty  pieces  of  lead  15  x % x 
% inches,  and  then  using  a 54 -inch 
drill,  bore  the  lead  strips  full  of  holes, 
except  for  four  inches  in  the  middle 
of  each  strip  as  in  figure  3. 

Next  bend  the  strips  as  shown  in 
figure  5.  Take  a little  red  lead,  and 
make  a paste  with  a 10%  solution  of 
C.P.  H2  S04.  In  one  end  of  each  strip 
fill  the  holes  with  the  red  lead  paste, 
and  in  the  opposite  end  of  each  strip 
fill  the  holes  with  a similarly  prepared 
paste  of  yellow  lead.  These  form  the 
negative  and  positive  plates,  respec- 


The  two  rows  of  cells  should  be 
connected  in  series  with  a small  lead 
strip. 

When  this  is  dorie,  fill  each  tube  to 
within  y%  inch  from  the  top  with  a 
20%  solution  of  C.P.  Ha  S04.  The 
tops  of  the  test  tubes  and  the  parts 
of  the  plates  above  the  electrolyte 
should  be  painted  with  hot  paraffine 
to  prevent  the  acid  from  creeping. 

The  battery  is  now  ready  for  charg- 
ing and  should  be  connected  to  a 
source  of  direct  current  of  from  65  to 
75  volts.  The  charging  rate  of  this 
size  battery  is  from  l/2  to  1 ampere, 
and  the  capacity  is  about  2 ampere 
hours. 

Care  should  be  taken  to  see  that 
the  battery  is  never  run  down,  and 
that  the  electrolyte  is  kept  at  V2  inch 
from  the  top  of  the  tubes. 

Shelby  J.  Blong,  California. 
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Contest  Winners  for  the 
February  Issue 

In  response  to  the  call  in  the  November  issue  for  manuscripts  con- 
cerning the  ideal  amateur  set,  prizes  have  been  awarded  to  the  writers  of 
the  following  articles.  The  suggestion  upon  which  the  contest  was 
based  was:  “AFTER  THE  WAR,  WHAT  IN  YOUR  OPINION 

WILL  CONSTITUTE  THE  IDEAL  AMATEUR  TRANSMITTER 
AND  RECEIVER?” 


First  Prize — General  Specifications 
of  an  Ideal  Amateur  Trans- 
mitter and  Receiver 
'T'HE  ideal  amateur  wireless  station 
should  be,  if  possible,  located  on 
the  ground  floor  of  a building.  If 
above  the  first  floor,  the  ground  wire 
may  be  so  long  as  to  cause  some  loss 
of  radiation.  On  the  other  hand,  if 
located  in  the  basement,  the  lead-in 
where  it  enters  the  building  will  be 
too  close  to  the  ground  and  in  some 
cases  may  cause  a serious  brush  dis- 
charge to  the  earth. 

The  Aerial 

The  aerial  should  consist  of  six  or 
more  stranded  copper  wires,  spaced 
at  least  four  feet  apart.  A 1034"  hard 
rubber  or  bakelite  insulator  should  be 
placed  in  the  end  of  each  wire.  In- 
sulators should  be  placed  every  fifteen 
or  twenty  feet  in  the  guy  wires  to  pre- 
vent loss  of  current  to  ground. 

Earth  Plate 

A good  earth  connection  is  formed 
by  burying  squares  of  copper  or  tin 
sheeting  about  eight  feet  beneath  the 
ground,  in  a circle  of  fifteen  or  twenty 
feet  and  bringing  the  connections  from 
the  plates  in  a rat-tail  formation  to 
the  surface  where  the  ground  wire  to 
the  apparatus  is  attached.  The  ground 
wire  should  be  at  least  a No.  4 strand- 
ed cable.  The  plates  should  be  placed 
flat  on  the  ground  as  it  has  been  found 
by  several  amateurs  that  they  work 
better  than  if  they  are  placed  on  edge. 

Power 

Care  should  be  taken  when  wiring 
the  station  to  run  the  lighting  wires 
as  near  right  angles  to  the  aerial  as 
possible,  to  prevent  destructive  cur- 
rents from  being  set  up  in  the  power 
circuits.  All  wiring  should  be  done 
in  accordance  with  the  underwriters’ 
specifications,  which  can  be  obtained 
from  any  local  electric  light  company. 

The  Transformer 

The  transformer  should  be  both  sub- 
stantial and  efficient,  and  the  voltage 
should  approximate  20,000,  in  order 
that  a small  condenser  may  be  used 
to  permit  the  use  of  a reasonable 
amount  of  power  on  the  200  meter 
wave.  A transformer  with  consider- 
able magnetic  leakage  should  be  used 
as  it  can  be  adjusted  to  resonance  and 
will  not  pull  heavily  on  the  lighting 
circuits. 


The  Condenser 

A good  oil-immersed  condenser  for 
a Vi  to  1 kilowatt  transmitter  may  be 
constructed  as  follows:  Obtain  10 

plates  of  triple  thickness  glass  each 
9"  by  12" ; coat  eight  of  them  on  both 
sides,  and  two  of  them  on  one  side 
each  with  heavy  tinfoil  6"x9".  The 
lugs  and  foil  are  to  be  cut  in  one  piece. 
Corners  should  be  rounded  to  prevent 
brushing.  Shellac  can  be  used  for  the 
adhesive,  and  pieces  of  fifteen  ply 
cardboard  6"x9"  in  size  should  be 
placed  between  the  plates  for  separa- 
tion, so  the  oil  can  get  between  the 
plates.  Be  sure  to  cut  the  foil  so  as 
to  bring  the  lugs  out  wherever  con- 
venient ; then  after  squaring  the  plates 
evenly,  tape  them  together  tightly  and 
place  them  in  a box  of  transformer 
oil,  on  their  edge,  so  the  oil  will  force 
the  air-bubbles  out  between  the  plates. 
The  box  can  be  made  oiltight  by  pour- 
ing boiled  sealing-wax  along  the  cracks 
and  letting  it  harden,  then  giving  it 
a few  coats  of  shellac. 

The  Spark  Gap 

The  Marconi  type  of  discharger  is 
simple  and  efficient.  On  the  shaft  of 
a 1/10  h.p.,  3,600  r.p.m.  induction 
motor,  mount  a 10"  “Victor”  record 
with  eight  equally  spaced  holes  drilled 
around  the  periphery  about  V2"  from 
the  edge,  large  enough  to  insert  a bat- 
tery binding  post  bolt.  Then  obtain 
some  battery  binding  posts;  file  off 
their  heads;  put  them  in  these  holes 
and  fasten,  them  with  small  nuts  on 
both  sides  of  the  disc.  The  stationary 
electrodes  should  be  so  placed  that 
the  rotary  plugs  will  pass  between 
them.  This  gap  gives  an  excellent 
tone. 

The  Oscillation  Transformer 

The  oscillation  transformer  should 
be  of  the  “pancake”  type  with  5 turns 
of  No.  6 and  10  turns  of  No.  8 copper 
wire,  or  YA"  ribbon  (copper),  for  the 
primary  and  secondary,  respectively. 
The  frame  should  be  made  of  “Bake- 
lite” or  well  seasoned  wood,  and  must 
be  constructed  so  that  the  primary  and 
secondary  windings  are  accessible  to 
the  clips  at  nearly  all  points. 

All  leads  connecting  together  the 
elements  of  the  closed  oscillation  cir- 
cuit should  be  as  short  and  as  heavy 
as  possible.  They  should  have  no 
sharp  bends  or  kinks  in  them. 
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ciples to  expert  practloe.  Starting  with 
elementary  data,  it  progresses,  ohaptsr  by 
chapter,  over  the  entire  field  of  wireless— 
fundamentals  construction  and  practloal 
operation. 

Cloth.  Ut  Paces  SOS  Illustrations 
Fries  SI.  71  Postpaid. 

SIGNAL  CORPS  MANUAL 

BY  MAJOR  J.  ANDREW  WHITE 
Chief  Signal  Officer  of  the  American  Guard, 
Member  Institute  of  Radio  Engineers,  Act- 
ing President  Nat’l  Wireless  Association 

This  manual,  the  only  complete  work  on 
the  broad  subject  of  army  signaling,  Is  In- 
dispensable to  those  responding  to  the  call 
to  the  colors  Primarily  prepared  for  Signal 
Corps  men.  It  Is  a necessity  for  the  proper 
understanding  of  apparatus  and  the  tactical 
employment  of  troops  and  equipment. 

Officers  of  Infantry  and  artillery  will  find 
the  volume  of  great  utility,  a proper  con- 
ception of  the  enormously  enlarged  Berrios 
of  Information  being  Indispensable  to  all 
commissioned  men. 

Prepared  with  the  full  co-operation  and 
approval  of  the  Chief  Signal  Officer,  V.  S. 
Army. 

Cloth.  MS  pages.  SM  illustrations. 
Fricsil.U  Postpaid. 

RADIO  TELEPHONY 

BY  ALFRED  K.  (ft) LD SMITH.  Fh-D. 
Fallow  of  the  Institute  of  Radio  Engineers, 
Member  of  the  American  Institute  mi  Else 
trieel  Engineers.  Director  of  ths  Radio  Tele- 
graphic and  Telephonic  Laboratory  of  the 
College  of  the  City  of  Now  York 

This  complete  text  on  radio  telephony  la 
lntendad  for  radio  engineers,  radio  eteo- 
trielans  in  the  Navy,  man  In  ths  Signal  Corps 
and  especially  man  In  ths  Aviation  Berrios 
who  handle  radio  equipment.  Amateurs  and 
others  ; who.  desire  to  be  dearly  informed 
concerning  this  newest  and  most  Interesting 
branch  of  electric  communication  will  want 
this  book. 

Svo.  iH  pages.  XtO  flhwtrationa.  Fan  doth, 
- pedln  gold.  Price  *1.00  Postpaid. 


VACUUM  TUBES 
IN  WIRELESS 
COMMUNICATION 

BT  ELMER  K.  BUCHER 

Director  of  Instruction,  MnrOonl  Institute 
New  York 

An  elementary  text  book  tot  student*  and 
operators. 

Tells  In  understandable  language  the  fun- 
damental operating  principle  of  the  vacuum 
tube. 

Shows  many  different  circuits  for  lti 
practical  use  as  a Detector,  Radio  or  Audic 
Frequency  Amplifier,  Regenerative  Receiver, 
Beat  Receiver,  and  Generator  of  Radio  Fre- 
quency Currents. 

More  than  100  diagrams  reveal,  step  bj 
step.  In  simple  and  direct  form,  every  pos- 
sible use  of  the  vacuum  tube. 

The  only  text  book  on  the  market  devoted 
solely  to  the  various  applications  of  th« 
Oscillation  Valve. 

Cloth.  Sftse  6x9  inches.  189  diagrams  and 
Illustrations.  Price  61.75  Postpaid. 
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The  Antenna  Switch 

The  antenna  switch  should  be  so 
constructed  that  when  in  sending’  posi- 
tion it  connects  the  aerial  to  the  oscil- 
lation transformer ; closes  the  circuit 
to  the  current  mains  and  starts  the 
rotary.  When  receiving,  it  should 
connect  the  receiving  tuner  to  the 
aerial ; open  the  circuits  to  the  trans- 
former and  rotary  gap.  It  should  be 
extremely  well  insulated;  capable  of 
quick  and  easy  operation,  and  the  cur- 
rent carrying  parts  should  be  capable 
of  carrying  the  antenna  current  with- 
out loss. 

The  Receiving  Station 

A long  wave  regenerative  vacuum 
tube  receiver  fitted  with  mica  dia- 
phragm telephones  and  a tubular  or 
other  type  of  bulb  should  be  used.  If 
the  set  is  built  into  a cabinet,  dust  can 
be  kept  away  from  the  instruments 
and  both  the  appearance  and  efficiency 
improved  thereby.  Any  regenerative 
connection  is  good  if  constructed  in 
accordance  with  fundamental  princi- 
ples. In  place  of  loading  coils  for  long 
wave  lengths,  I have  successfully  em- 
ployed condenser  units  connected 
across  the  primary  so  that  one  or  more 
may  be  cut  into  the  circuit.  They  are 
just  as  efficient  under  some  conditions 
as  the  loading  inductance  and  take  up 
far  less  room.  A good  storage  bat- 
tery should  be  used  to  light  the  fila- 
ment, because  they  are  more  econom- 
ical in  the  long  run  than  dry  cells. 

Every  amateur  should  own  a short 
wave  regenerative  set  as  the  range  is 
greatly  increased  when  receiving  short 
wave  amateur  stations.  Any  of  the 
several  types  being  sold  under  various 
trade  names  may  be  employed  to  ad- 
vantage. 

With  the  above  described  apparatus 
the  station  will  be  very  near  present- 
day  amateur  perfection. 

J.  E.  Law,  Jr.,  West  Virginia. 

Second  Prize — The  Ideal  Amateur 
Wireless  Station  After  the  War 

T SHALL  discuss  this  subject  on 
the  basis  that  the  amateur  station 
will  be  permitted  to  operate  as  before 
the  war,  i.e.,  one  kw.  power  input  on 
the  two  hundred  meter  wave. 

The  first  and  most  important  part 
of  any  wireless  station  using  a short 
wave,  is  the  aerial.  The  ideal  station 
should  have  the  aerial  supported  by 
a mast  at  least  seventy  feet  high,  if 
the  aerial  is  near  any  buildings,  trees 
or  wires.  Iron  pipe  masts,  wooden 
towers,  or  structural  steel  towers  may 
be  used.  A very  serviceable  and  satis- 
factory mast  may  be  constructed  of 
common  iron  pipe,  which  may  be  pur- 
chased at  any  hardware  store.  By  the 
use  of  reducing  couplings  heights  up 
to  ninety  feet  can  easily  be  secured. 
Some  masts  over  one  hundred  feet  in 
height  have  been  made,  but  require  a 
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very  extensive  system  of  guying  and 
are  not  easily  constructed.  Another 
method  is  to  use  wooden  4 by  4’s.  The 
transmitting  aerial  should  be  seventy- 
five  feet  long,  and  the  long  wave 
length  receiving  aerial  two  hundred 
and  fifty  feet  long.  The  former  should 
be  composed  of  six  wires  placed  three 
feet  apart.  The  “L”  type  is  preferred. 
The  longer  aerial  should  have  at  least 
two  wires  spaced  four  feet  apart. 

The  lead-in  from  the  aerials  should 
be  composed  of  the  same  size  wire  as 
the  aerials,  preferably  stranded  phos- 
phor-bronze. It  should  be  supported 
at  only  one  point  between  the  aerial 
and  oscillation  transformer.  The  insu- 
lation throughout  the  aerials  should 
be  Electrose  insulators.  The  lead-in 
may  be  brought  through  the  wall  in 
a Marconi  deck  insulator. 

The  instruments  should  be  five  feet 
or  less  from  the  ground  connection, 
which  may  consist  of  buried  plates, 
either  tin  or  copper,  buried  wires  or 
netting,  or  iron  pipes  driven  in  the 
earth  in  the  form  of  a circle.  In  any 
case  the  connections  should  be  well 
soldered.  The  underground  part  of 
the  earth  plate  should  extend  under 
the  horizontal  part  of  the  aerial.  The 
aerial  connection  should  be  made  di- 
rectly to  the  oscillation  transformer, 
the  antenna  switch  breaking  only  the 
earth  connection. 

The  oscillation  transformer  should 
be  made  of  heavy  brass  or  copper  rib- 
bon. The  primary  should  have  three 
turns  eleven  inches  in  diameter  and 
the  secondary  five  turns  of  the  same 
diameter.  The  transmitting  con- 
denser should  be  made  of  one-quarter 
inch  plate  glass.  The  plates  should 
be  built  in  a frame  and  spaced  one- 
quarter  inch  apart.  They  should  be 
coated  with  heavy  tin  foil,  the  whole 
to  be  immersed  in  oil.  Copper  coated 
Leyden  jars  may  be  substituted.  A 
series  multiple  connection  must  be  em- 
ployed for  potentials  above  15,000 
volts. 

The  spark  gap  may  be  a rotary, 
quenched  air  cooled,  or  stationary 
quenched  air  cooled  gap.  An  efficient 
non-synchronous  rotary  gap  may  be 
substituted.  The  transformer  should 
be  of  the  well  known  y2  to  1 k.w. 
closed  core  type.  All  connections  in 
the  closed  oscillation  circuit  should  be 
made  of  heavy  copper  or  brass  ribbon. 
The  key  should  have  heavy  silver 
contacts  and  a long  arm. 

The  power  lines  should  be  protected 
by  micrometer  gaps  and  condensers. 
Choke  coils  may  be  used  between  the 
secondary  circuit  of  the  transformer, 
and  the  condenser.  The  aerial  or  an- 
tenna switch  may  be  any  of  the  types 
offered  by  manufacturers.  A marble 
base  is  preferred.  In  selecting  a 
switch  the  accessibility  and  efficiency 
should  be  considered. 

The  receiving  set  should  have  three 
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separate  tuning  transformers.  The 
first  for  waves  from  180  to  600  meters, 
the  second  for  waves  from  600  to  5,000 
meters,  and  the  third  for  waves  from 
3,000  up  to  about  15,000  meters.  The 
first  should  be  used  in  connection  with 
a regenerative  circuit.  The  second  is 
preferably  the  so-called  Navy  type, 
having  all  variations  of  inductance 
made  with  switches.  One  turn  varia- 
tion of  the  primary  and  ten  turns  vari- 
ation of  the  secondary  should  be  pro- 
vided for.  The  secondary  should  be 
shunted  with  a variable  condenser. 
The  third  transformer  is  similar  to 
the  second,  and  larger.  If  large 
enough  only  a primary  loading  induc- 
tance is  needed,  however,  very  good 
results  may  be  secured  by  the  use  of 
both  “wing”  and  “grid”  inductances 
with  a smaller  transformer.  All  three 
sets  should  be  used  in  connection  with 
a good  vacuum  tube.  Any  of  the  types 
offered  are  good,  although  some  are 
more  sensitive  than  others. 

The  three  transformers  are  used  for 
reception  from  amateurs  and  boats, 
medium  long  wave  spark  and  arc  sets, 
and  long  wave  arc  and  spark  stations 
respectively. 

In  the  above  specifications  a few 
things  have  been  omitted  for  separate 
discussion.  The  location  of  the  instru- 
ments is  a very  important  item  for  effi- 
cient operation.  If  possible  an  operat- 
ing hut  should  be  constructed  so  as 
to  place  the  instruments  directly  under 
the  aerial.  This  allows  short  connec- 
tions which  are  important.  A good 
hut  can  easily  be  constructed  by  any 
»live  amateur. 

Another  thing  to  be  taken  into  con- 
sideration in  the  ideal  station  is  the 
matter  of  connections.  Many  different 
circuits  especially  for  the  receiving 
set  have  been  published.  Before  mak- 
ing permanent  connections  different 
circuits  should  be  tried.  Although 
one  gets  good  results  it  may  be  pos- 
sible to  still  further  improve  on  them. 
This  applies  especially  to  the  long 
wave  receivers. 

The  transmitter  circuit  is  not  sus- 
ceptible to  various  connections.  The 
secondary  of  the  transformer  is  con- 
nected in  multiple  with  the  condenser, 
the  gap  and  primary  of  the  oscillation 
transformer  being  in  series  with  the 
condenser. 

An  important  after  the  war  consid- 
eration will  be  the  use  of  undamped 
wave  sets.  However,  no  details  can 
be  furnished  at  the  present  time. 

The  operation  of  amateur  stations, 
after  reopening,  promises  to  be  a more 
dignified  proposition  than  at  the  time 
of  closing.  There  will  be  fewer  of  the 
old  spark  coil  “jammers”  and  only  the 
ones  who  really  mean  business  will 
open  their  stations.  Also  the  fellows 
who  enlisted  for  Government  training 
will  be  better  operators  and  conse- 
quently erect  better  stations  upon  re- 

When 
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turning.  Indeed  what  we  have  all 
wished  for  is  about  to  take  place.  Ideal 
conditions  as  well  as  ideal  stations  will 
prevail. 

Jas.  B.  Holston,  Illinois. 

Third  Prize — Ideal  Specification*  for 
a Spark  Station 

MY  ideas  regarding  the  ideal  radio 
set  may  prove  of  interest  to  the 
general  type  of  radio  amateur.  All 
component  parts  of  the  transmitting 
set  are  mounted  separately  on  a suit- 
able sized  table — taking  particular  care 
to  so  arrange  the  apparatus  that  the 
leads  in  the  oscillatory  circuit  are  as 
short  as  possible. 

The  condenser  is  the  usual  bugbear 
in  the  transmitter.  It  will  be  given 
further  consideration.  The  solution 
of  the  condenser  problem  in  my  opin- 
ion is  to  make  it  an  oil  immersed  affair 
— using  a good  grade  of  transformer 
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Diagram  of  the  Armstrong  circuit  for 
wireless  receiving  set 

oil.  If  automobile  windshield  plate 
glass  of  Y\  inch  thickness  is  used,  lit- 
tle trouble  will  be  experienced  as  far 
as  “puncturing”  of  the  plates  is  con- 
cerned. Twelve  10”  x 14”  plates  in 
parallel  give  the  correct  capacity  for 
200  meter  operation.  Tinfoil  8"  x 12" 
should  be  “pasted”  onto  the  glass  by 
putting  a few  drops  of  transformer 
oil  on  the  plates  and  placing  the  tin- 
foil  on  and  squeezing  the  oil  over  the 
surface  of  the  plates  with  a photo- 
graphic roller.  Then  solder  copper 
ribbon  at  least  wide  to  the  tinfoil. 

After  each  of  the  12  plates  have 
been  coated  they  are  stacked  together 
and  bound  with  canvas  strip.  A suit- 
able containing  tank  should  be  next 
obtained.  It  should  be  large  enough 
to  allow  at  least  one  inch  clearance 
around  all  the  edges  of  the  glass  plates. 

Wood  strips  one  inch  thick  should  be 
placed  on  the  bottom  of  the  tank  to 
keep  the  plates  insulated  from  it.  A 
bakelite  or  hard  rubber  tap  should  be 
cut  to  cover  the  tank  and  keep  out  all 
dust  and  moisture. 

The  rotary  gap  is  the  next  item.  A 
bakelite  disc  10  inches  in  diameter 
should  be  obtained.  The  thickness 
should  be  y&",  no  more  is  necessary, 
and  is  really  harmful,  since  the  lighter 
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the  disc  the  less  the  amount  of  power 
necessary  to  turn  it.  Next  10  brass 
electrodes  are  constructed  from  J4" 
threaded  brass  rod.  They  should  be 
one  inch  long,  each  end  finished  in  a 
chisel  shape  with  an  edge  thick. 
Eight  of  these  electrodes  should  be 
mounted  on  the  periphery  of  the  disc 
so  that  they  protrude  equally  on  both 
sides  of  the  disc  and  should  be  held  in 
place  by  means  of  a nut  on  each  side 
of  the  disc.  The  stationary  electrodes 
are  mounted  on  brass  standards  on  a 
marble  or  bakelite  base,  one  electrode 
on  each  side  of  the  disc.  The  disc 
itself  should  be  mounted  on  a polish- 
ing lathe,  similar  to  a small  jewelers’ 
lathe,  which  can  be  bought  at  any 
hardware  store  for  the  amount  of 
$2.50.  I much  prefer  a belt  arrange- 
ment such  as  this  type  of  mounting 
requires,  to  the  usual  method  of 
mounting  the  disc  directly  onto  the 
shaft  of  the  motor.  One  reason  is 
that  it  allows  the  speed  of  the  rotor 
to  be  more  easily  changed  than  the 
type  driven  by  an  induction  motor,  and 
another  reason  is  the  elimination  of 
the  danger  of  high  potentials  burning 
out  the  winding  of  the  motor.  A fan 
motor  or  any  motor  of  1/16  h.p.  is 
entirely  suitable  for  running  this  gap. 

The  oscillation  transformer  is  made 
of  lj4  inch  brass  strip  employing  the 
pancake  type  of  winding.  The  primary 
is  imade  of  4 turns,,  the  outside  diam- 
eter of  the  first  turn  being  8 inches. 
The  turns  should  be  at  least  x/i  inch 
apart.  The  secondary  contains  10 
turns  of  similar  size.  Both  primary 
and  secondary  are  mounted  on  bakelite 
strips.  The  secondary  is  mounted  on 
a hinge  to  vary  the  coupling.  Very 
heavy  helix  clips  should  be  used. 

Any  standard  make  transformer 
with  a secondary  potential  of  at  least 
15,000  volts  is  suitable.  The  Thordar- 
son,  1 kw.  20,000  volt  model  seems 
to  be  the  favorite  and  from  a point  of 
efficiency,  reliability  and  cheapness  it 
is  thq  best  on  the  market,  in  my 
opinion. 

The  connections  from  the  secondary 
to  the  condenser  should  be  made  of, 
say.  No.  24  magnet  wire.  Two  choke 
coils  of  No.  24  wire  on  tubes  2 inches 
in  diameter  and  3 inches  long  are  suf- 
ficient to  take  care  of  all  “kick  backs” 
from  the  condenser. 

All  connections  in  the  oscillatory 
circuit  should  be  of  very  heavy  copper 
sheeting.  I buy  copper  sheet  1/32 
inch  thick  and  6 inches  wide  in  lengths 
of  2 feet  and  cut  this  to  the  required 
length  with  a width  of  \l/i  inches.  If 
all  connections  in  the  oscillatory  circuit 
are  made  as  short  as  possible  and  the 
set  is  tuned  by  means  of  a hot  wire 
ammeter  and  wave  meter,  no  one 
should  experience  any  great  difficulty 
in  working  1,000  miles  during  the 
favorable  season,  provided  a modern 


type  of  regenerative  set  is  used  at  the 
receiver. 

Receiving  Set 

If  one  cannot  afford  to  buy  one  of 
the  popular  makes  of  regenerative  sets 
on  the  market  the  solution  is  to  con- 
struct one.  Whether  it  be  mounted 
in  a cabinet  or  not  is  optional  with  the 
constructor.  Personally  I prefer  to 
leave  mine  unmounted  so  that  I can 
readily  adapt  the  circuit  to  the  various 
changes  that  are  necessary  in  order 
to  keep  abreast  with  the  times. 

The  primary  of  the  receiving  trans- 
former is  3 inches  in  diameter  wound 
with  50  turns  of  No.  24  S.S.C.  magnet 
wire  with  switches  for  single  turn 
variation  of  inductance.  The  second- 
ary is  2 Ya  inches  in  diameter,  wound 
for  one  inch  with  No.  31  S.S.C.,  no 
taps  are  taken  off  secondary.  The 
necessary  changes  of  inductance  are 
obtained  by  using  a variometer  in 
series  with  the  secondary.  A suitable 
variometer  is  described  in  "How  to 
Conduct  a Radio  Club."  Another 
variometer  of  similar  size  is  required 
in  the  plate  circuit.  The  diagram  of 
connections  is  enclosed  which  is  the 
Armstrong  circuit.  Brandes  Superior 
telephones  fill  the  bill  very  satis- 
factorily. 

The  aerial  should  be  as  high  as  pos- 
sible and  not  over  100  feet  long  unless 
it  is  made  of  the  “T”  type,  in  which 
case  it  can  be  120  feet  long. 

The  ground  connection  should  be 
attached  to  water  or  gas  mains  and" 
also  to  a 4 wire  counterpoise  buried 
under  the  ground  for  a few  inches, 
parallel  and  underneath  the  aerial. 

With  a transmitting  set  of  the  above 
description,  I regularly  “put”  8.5 
amperes  into  an  aerial  80  feet  long 
and  40  feet  high  and  have  as  my 
transmitting  record  a distance  of  1,600 
miles. 

My  receiving  record  is  1,800  miles 
with  a receiving  set  similar  to  the  one 
described  having  copied  6 EA  at  Los 
Angeles,  Cal.,  at  Little  Rock,  Ark.,  six 
consecutive  nights  during  the  latter 
part  of  the  1917  season. 

John  M.  Clayton,  Arkansas. 
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Queries  Answered 

Answers  will  be  given  in  this  department  to  questions  of  subscribers, 
covering  the  full  range  of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  sod  which  are  of  general  interest 
to  readers  will  be  published  here.  The  subscriber’s  name  and  address 
must  be  given  in  all  letters  and  only  one  aide  of  the  paper  written 
on;  where  diagrams  are  necessary  they  must  be  on  a separate  sheet 
and  drawn  with  India  ink.  Not  more  than  five  questions  of  one 
reader  can  be  answered  in  the  same  issue.  To  receive  attention 
these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 


I.  H.  W.,  Fire  Island,  N.  Y.,  writes: 

In  your  December  issue  I notice  an 
article  mentioning  that  the  German  sta- 
tion at  Nauen,  (POZ)  could  only  be 
heard  with  a long  wave  undamped  re- 
ceiver. Nauen  now  employs  a damped 
transmitter  operating  at  six  thousand 
meters  which  during  the  war  was  used 
both  for  sending  instructions  to  subma- 
rines' and  for  transmitting  press  and  time 
signals. 

I have  copied  this  station  (POZ)  on 
the  Marconi  type  106  receiver  with  car- 
borundum detector,  without  any  extra 
loading  coils,  up  to  one  thousand  miles. 

* * * 

E.  B.  L.,  Sergeant  Signal  Corps,  U.  S. 
Army,  writes:  _ 

Referring  to  a brief  descriptive  item 
on  the  Nauen,  Germany  (POZ),  radio 
installation,  printed  in  the  October  issue 
of  your  valued  publication;  it  may  be  of 
interest  to  you  to  know  that  I have  been 
copying  matter  transmitted  from  that 
station,  day  and  night,  at  all  points  of 
our  Alaskan  itinerary.  Their  signals  are 
powerful  and  I copy  them  with  a type- 
writer, without  difficulty.  In  addition  to 
considering  the  great  distances,  a relief 
map  of  Alaska  will  show  unusual  ore- 
bearing  mountainous  obstacles,  which, 
however,  appear  to  affect  in  no  way  the 
amplitude  of  signals  of  long  wave- 
lengths. We  intercept  press  matter  en- 
route  from  Eastern  United  States,  Naval 
Stations  to  European  stations. 

* * * 

C.  V.  H.,  Kingsley,  Kans.: 

Ques.(l) — Does  it  make  any  difference 
in  which  direction  the  turns  on  the 
primary  and  secondary  coils  of  a receiv- 
ing tuner  are  wound? 

Ans.  (1) — It  makes  no  difference. 

* * * 

G.  S.,  Gary,  Ind.: 

Replying  to  the  questions  in  your  re- 
cent communication:  We  would  not 

recommend  the  use  of  a 25-cycle  alter- 
nating current  for  amateur  purposes  as 
the  spark  frequency  will  be  so  low  that 
it  will  be  difficult  to  read  your  signals. 
By  the  use  of  a non-synchronous  rotary 
spark  gap  the  spark  frequency  could  be 
improved,  but  still  the  note  would  par- 
take of  the  characteristic  of  the  25-cycle 
current.  The  inductance  of  a high  volt- 
age transformer  primary  constructed  for 
60-cycles  is  too  low  for  use  at  25-cycles. 
You  could  best  be  informed  on  the  re- 
winding of  this  particular  transformer 
by  communicating  with  the  manufac- 
turer. 

* * * 

H.  S„  Jenks,  Okla.: 

When  the  expression  “resonance  be- 
tween generator  and  transformer”  in 
radiotelegraphy  is  spoken  of,  reference 
is  made  to  resonance  between  the  com- 
plete transformer  and  its  secondary  con- 
denser with  the  frequency  of  the  alter- 
nator. Owing  to  the  close  coupling  be- 
tween the  primary  and  secondary  coils 
any  change  of  capacity  across  the_  sec- 
ondary will  tune  the  complete  circuit 
from  the  alternator  through  the  trans- 
former. An  article  by  H.  E.  Hallborg  in 
a past  issue  of  the  Proceedings  of  the 
Institute  of  Radio  Engineers  will  give 


you  more  information  on  this  particular 
point. 

x*  * * 

A.  D.,  Manchester,  N.  H.: 

The  natural  wave  of  your  “T"  type 
aerial,  120  feet  in  length  and  50  feet  in 
height,  is  close  tp  200  meters  and  with 
the  receiving  transformer  you  have  men- 
tioned, the  complete  system  will  respond 
to  wave  lengths  to  4,000  meters. 

Keep  in  mind  that  the  ban  on  amateur 
communications  has  not  yet  been  lifted, 
but  we  may  expect  the  removal  of  these 
restrictions  at  an  early  date. 

* * * 

S.  M.  G.,  Hampton,  Conn.: 

You  may  expect  in  a forthcoming  issue 
of  The  Wireless  Age  complete  in- 
structions and  working  drawings  for  the 
design  of  long  distance  vacuum  tube  re- 
ceiving sets.  For  a two-stage  amplifier, 
we  would  suggest  that  the  first  tube  be 
connected  up  with  a regenerative  coupler 
for  the  amplification  of  radio  frequencies. 
The  grid  circuit  of  the  second  bulb 
should  be  connected  to  the  plate  circuit 
of  the  first  bulb  by  an  audio  frequency 
transformer  with  or  without  iron  core. 
The  loading  coil  described  on  page  515 
of  the  April,  1917,  issue  of  The  Wire- 
less Age  is  applicable  for  this  work. 
No  jarge  gain  in  efficiency,  however,  is 
obtained  by  the  use  of  multi-layered  coils. 
It  is  possible  to  design  a receiving  set 
for  a range  of  wave  lengths  from  5,000 
to  12,000  meters  wherein  the  entire  range 
of  wave  lengths  is  secured  by  variation 
of  the  variable  condensers  alone.  If  you 
will  give  us  a more  complete  description 
of  just  what  type  of  apparatus  you  con- 
template building,  we  could  give  you 
more  definite  advice. 

If  multi-layered  coils  are  employed  in 
receiving  circuits,  we  would  advise  that 
the  inductance  be  varied  by  a multi-point 
switch.  We  do  not  recommend  the  con- 
struction of  a universal  receiving  set  to 
cover  wave  lengths  from  200  to  10,000 
meters  as  it  complicates  the  equipment 
on  account  of  the  necessity  for  eliminat- 
ing the  unused  turn?  when  operating  on 
the  shorter  range  of  wave  lengths.  It 
would  perhaps  be  simpler  to  construct 
two  receiving  tuners,  one  for  lower  range 
of  wave  lengths  and  the  other  for  the 
higher  range. 

The  method  you  suggest  in  question 
No.  3 for  varying  the  inductance  of  coils 
is  feasible,  but  not  entirely  necessary. 
You  can  rest  assured  that  vacuum  tubes 
will  be  supplied  to  the  amateur  market 
when  the  ban  is  lifted. 

* * * 

W.  E.  H.,  Auburndale,  N.  Y.: 

The  loading  coil  to  accompany  the  ap- 
paratus described  on  page  82  in  an  early 
edition  of  "How  to  Conduct  a Radio 
Club”  may  be  5yZ  inches  in  diameter.  28 
to  30  inches  in  length,  wound  with  No. 
22  or  24  S.S.C.  wire.  If  this  proves  in- 
sufficient to  attain  the  wave  length  of 
10,000  meters  a small  variable  condenser 
may  be  connected  in  shunt  to  the  prim- 
ary winding  of  your  transformer.  Re- 
garding the  taps  on  the  coils  L-2  and 
L-7:  A very  wide  range  of  wave  lengths 
may  be  attained  simply  by  employing  a 
fixed  number  of  turns,  the  wave  length 
being  changed  by  variable  condensers. 
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Under  certain  conditions,  it  may  be  of 
advantage  to  bring  taps  from  the  coil. 
Satisfactory  closeness  of  adjustment  can 
be  secured  by  tapping  these  coils  every 
two  or  three  inches.  The  books  “How 
to  Conduct  a Radio  Club”  and  “Practical 
Wireless  Telegraphy”  give  numerous 
diagrams  for  connecting  up  transmitting 
apparatus.  A fundamental  circuit,  for 
example,  appears  on  page  98  of  “Prac- 
tical Wireless  Telegraphy.”  Use  this 
diagram  of  connections  beginning  at  the 
notation  marked  “generator.”  You  per- 
haps will  not  employ  the  wattmeter  or 
reactance  coil  shown  in  tfee  diagram.  In 
the  third  revised  edition  of  “How  to 
Conduct  a Radio  Club”  on  page  39,  figure 
17  is  shown  a diagram  giving  the  funda- 
mental amateur  circuit.  The  amateur 
transmitter  you  will  observe  is  very 
simple. 

* * * 

L.  R.  D.,  Kinsale,  Va.,  inquires: 

Ques.  (1) — Which  would  be  the  better 
aerial  for  all  around  receiving  work,  one 
consisting  of  two  wires,  200  feet  long 
and  40  feet  in  height,  spaced  6 feet  apart; 
or  one  100  feet  in  length  40  feet  in  height 
using  4 wires,  spaced  3 feet  apart? 

Ans.  (1) — The  smaller  aerial  would  be 
better  for  amateur  reception,  but  for  long 
waves  either  aerial  would  be  suitable. 
As  a matter  of  fact,  considering  modern 
types  of  vacuum  tube  receivers,  the  di- 
mensions of  the  aerial  have  little  to  do 
with  range  of  reception  provided  the 
fundamental  wave  length  of  the  antenna 
is  not  too  great  to  establish  resonance 
with  the  distant  transmitting  station.  No 
matter  how  weak  the  intensity  of  the 
incoming  signals,  by  cascade  audio  or 
cascade  radio  frequency  amplification,  they 
can  be  enormously  amplified  and  brought  to 
audibility. 

Ques.  (2) — What  "would  be  the  ap- 
proximate wave  length  of  this  aerial? 

Ans.  (2) — The  200-foot  aerial  has,  ap- 
proximately, a natural  wave  length  of 
335  meters  and  the  100-foot  aerial  ap- 
proximately 165  meters. 

Ques.  (3) — Please  advise  the  correct 
hook-up  for  the  attached  diagram  of 
connections  for  galena  and  silicon  crystal 
detectors. 

Ans.  (3) — Much  better  response  can  be 
received  from  distant  transmitting  sta- 
tions by  shunting  the  head  telephone 
around  the  fixed  condenser  which  in 
your  diagram  is  marked  “FC.”  Other- 
wise the  diagram  is  correct. 

* * * 

H.  S.,  Jenks,  Okla.,  inquires: 

Ques.  (1) — What  type  arc  transmitter 
does  Nauen,  Germany  employ? 

Ans.  (1) — We  have  no  knowledge  that  an 
arc  transmitter  is  in  use  at  this  station. 
We  understand  that  it  is  equipped  with  an 
8,000  cycle  alternator,  the  frequency  of 
which  is  increased  to  16,000  by  a set  of 
frequency  changers.  The  Nauen  station  is 
also  equipped  with  spark  apparatus  but  we 
have  no  information  regarding  the  power 
or  the  design  of  the  set. 

Ques.  (2)— How  does  the  von  Lepel  type 
of  transmitter  compare  with  the  ordinary 
spark  system  in  respect  to  range  and  effi- 
ciency ? 

Ans.  (2) — We  have  no  definite  data  on 
the  efficiency  and  range  of  this  apparatus 
as  compared  with  other  systems.  Ship  sets 
have  a transmitting  range  of  about  300 
miles.  Only  a very  few  installations  of  the 
von  Lepel  system  have  been  made. 

Ques.  (3) — Where  can  I obtain  data  on 
the  construction,  operation  and  efficiency  of 
the  von  Lepel  yi  kw.  set? 

Ans.  (3) — A brief  description  of  the 
Lepel  system  is  given  on  page  688  of  the 
third  edition  of  the  “Principles  of  Electric 


Wave  Telegraphy  and  Telephony,”  by  J.  A. 
Fleming.  Page  193  of  the  second  edition 
of  Dr.  Eccles  "Hand  Book  of  Wireless 
Telegraphy  and  Telephony”  gives  some  de- 
tails regarding  the  system.  The  only  im- 
portant feature  regarding  the  design  of  the 
Lepel  transmitters  is  the  arc  gap  which  is 
sometimes  called  a quenched  arc.  It  is  de- 
scribed briefly  in  Fleming’s  text  above  men- 
tioned. 

The  von  Lepel  discharger  produces 
damped  oscillations  at  rates  above  audi- 
bility and  hence  for  telephonic  reception 
these  oscillations  must  be  modified  to  an 
audio  frequency.  This  is  usually  effected 
by  shunting  the  arc  with  an  audio  frequency 
circuit  as  well  as  the  usual  radio  frequency 
circuit,  which  causes  the  arc  to  oscillate  at 
a radio  and  audio  frequency  simultaneously 
when  the  key  is  closed.  In  this  way  groups 
of  damped  oscillations  are  induced  in  the 
antenna  circuit  If  you  will  refer  to  pages 
212,  213,  214  and  215  of  the  "Hand  Book 
of  Wireless  Telegraphy”  by  James  Erskine- 
Murray,  you  will  obtain  further  details  re- 
garding the  Lepel  system. 

* * * 

Corp.  G.  M.,  Fort  Sill,  Okla.: 

Ques.  (1) — Can  an  arc  transmitter  be 
operated  from  a 110- volt  60-cycle  current? 
If  so,  please  give  connections  of  the  ap- 
paratus. 

Ans.  (1) — An  arc  set  operated  by  alter- 
nating current  would  produce  damped  oscil- 
lations and  is  inefficient.  However,  it  is 
possible  to  use  alternating  current  in  a 
semi-arc  system  such  as  is  described  on 
pages  68  and  69  of  Dr.  Goldsmith’s  “Radio 
Telephony.” 

Ques.  (2) — Why  is  it  that  an  induction 
coil  will  not  operate  on  110  volts  even  when 
there  is  an  incandescent  light  in  series  with 
the  primary  winding? 

Ans.  (2) — The  inductance  of  the  primary 
winding  of  the  induction  coil  may  be  too 
low  or  too  high  for  use  with  alternating 
current.  The  design  for  an  induction  coil 
for  interrupted  direct  current  is  distinctly 
different  than  for  an  open  core  alternating 
current  transformer.  Now  and  then  one 
comes  across  an  induction  coil  which  may 
be  used  on  either  alternating  or  direct  cur- 
rent provided  a series  resistance  or  a series 
reactance  is  employed  to  regulate  the  pri- 
mary current. 

With  an  incandescent  light  in  series 
with  the  primary  winding  of  your  induc- 
tion coil  the  flow  of  current  is  governed  by 
lamp,  and  if  the  lamp  passes  but  ]A  ampere, 
the  primary  current  is  too  low  to  produce 
an  appreciable  effect  on  the  secondary. 

* * * 

A.  R.,  Scottsville,  Mich.: 

It  is  considered  the  better  procedure  to 
“bunch”  the  lead-in  wires  beginning  a few 
feet  from  the  flat-top  portion  of  the  antenna 
down  to  the  lead-in  insulator  in  the  wire- 
less cabin. 

The  international  signal  PRB  is  an 
intimation  to  the  receiving  operator  on  the 
part  of  the  transmitting  operator  that  he 
will  use  the  International  code  of  flag  sig- 
nals in  his  radiograms.  These,  of  course, 
are  transmitted  by  radio  and  not  by  flags. 

The  sales  price  of  vacuum  tube  trans- 
mitters can  be  obtained  from  the  Commer- 
cial Department  of  the  Marconi  Wireless 
Telegraph  Co.  of  America,  233  Broadway, 
New  York  City.  Either  alternating  or  di- 
rect current  may  be  employed  in  connection 
with  the  transmitting  tube.  If  alternating 
current  is  used  it  must  be  rectified  for  the 
plate  circuit.  Alternating  current  may  be 
used  to  light  the  filament.  The  voltage  of 
the  filament  battery  may  vary  from  6 to 
110  volts  and  the  plate  voltage  from  150  to 
8,000  volts,  according  to  the  design  of  the 
tube. 
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Radio  Telegraph  and  Telephone  Signal  System 


A WIRELESS  telegraph  and  tele- 
phone  system  described  by  August 
J.  Kloneck  is  shown  in  the  accompany- 
ing drawing,  figure  1.  In  the  diagram 
the  numeral  I is  a source  of  alternat- 
ing current  which  furnishes  power  for 
the  motor  generator  2,  the  motors  3 
and  4 of  the  high  frequency  generator 
5 and  the  motors  6 and  7 of  the  rotary 
spark  gap  8. 

In  operation,  current  from  the  gen- 
erator 2 flows  through  the  wire  10  to 
the  receptacle  1 1 of  a transmitter  valve 
9 which  contains  a suitable  liquid  such 
as  mercury.  An  electrical  circuit  is 
completed  through  the  opening  12, 
with  the  mercury  of  receptacle  13, 
through  the  opening  14  of  the  auxil- 


tary  spark  gap  shown  at  8,  which 
works  on  the  vernier  principle.-  For 
example,  if  the  disc  22  has  9 points 
and  the  disc  23,  11  points,  then  the 
frequency  of  the  current  for  one  revo- 
lution will  be  9x11.  This  arrange- 
ment permits  any  desired  number  of 
oscillations  by  varying  the  number  of 
spark  points  upon  each  disc. 

The  current  from  the  armature  of 
the  alternator  flows  through  collector 
rings  25  and  26  which  are  attached 
upon  the  shaft  27.  Brushes  28  and 
29  serve  to  conduct  the  current  from 
the  rings  to  the  terminals  of  the  gen- 
erator. One  terminal  is  connected 
through  wire  32  to  a conductor  ring 
33  and  disc  22,  through  the  spark  gap 
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Figure  1. — Plan  of  construction  and  diagram  of  connections  of  the  radio  signaling  system. 


iary  receptacle  and  the  port  16  of  slide 
valve  15.  The  valve  is  rigidly  secured 
to  the  disc  17,  which  is  in  reality  the 
diaphragm  of  a telephone  transmitter. 
Variations  of  the  diaphragm  as  usual 
cause  a varying  speech  current  to  flow 
through  the  transmitter  and  thereby 
varies  the  field  current  of  the  high  fre- 
quency alternator  5. 

The  field  of  the  generator  46  and 
the  armature  47  are  attached  to  shafts 
25  and  27  of  the  motors  3 and  4,  which 
can  be  substituted  by  high  speed  tur- 
bines. They  are  rotated  oppositely, 
producing  current  of  very  high  fre- 
quency. 

The  frequency  of  the  current  is  fur- 
ther increased  through  the  special  ro- 

When 


to  the  disc  23  and  ring  34,  and  through 
wire  35  to  the  coil  36  of  a spark  gap 
transformer.  The  current  from  the 
second  terminal  of  the  generator  5 
flows  directly  to  the  coil  37  of  the 
spark  gap  transformer.  As  will  be 
seen  in  the  illustration,  each  terminal 
of  the  generator  5 is  connected  with 
a coil  of  the  spark  gap  transformer, 
or  the  coils  36  and  37,  respectively. 

It  is  convenient  to  have  one  disc 
movable  in  respect  to  the  other  in 
order  that  the  spark  distance  may  be 
varied.  For  the  purpose  of  prevent- 
ing the  development  of  higher  voltages 
an  adjustable  spark  gap  39  shunted 
across  oscillation  transformer  is  pro- 
vided. 
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The  Attack  on  the  Alexander  Bill 

(Continued  from  Page  30.) 

Paul  F.  Godley  appeared  for  the  amateur  on  the  last 
day  of  the  hearing.  He  stated  that  he  represented  the 
Radio  Qub  of  America  and  that  in  executive  session  its 
Board  of  Directors  originally  concluded  that  the  ama- 
teurs would  be  satisfactorily  and  sufficiently  represented 
by  Mr.  Maxim.  But  developments  since  then  had  made 
it  appear  advantageous  to  clear  the  atmosphere  as  it 
concerned  the  radio  amateur.  “The  Radio  Qub  of  Amer- 
ica wishes  to  go  on  record  as  firmly  opposed  to  the  bill 
now  before  this  committee,’’  stated  Mr.  Godley. 

He  gave  as  a reason  for  this  decision,  that  regulation 
under  the  present  law  and  the  Department  of  Com- 
merce had  been  entirely  satisfactory  to  both  amateur  and 
commercial  interests,  and  fair  to  these  and  the  Navy. 

A decidedly  greater  sense  of  security  would  be  felt 
by  the  amateur  under  the  Department  of  Commerce,  was 
Mr.  Godley ’s  conclusion,  because  experience  has  shown 
“that  that  department  can  and  does  give  him  a square 
deal,”  the  amateur’s  representations  being  given  con- 
sideration on  an  equality  basis  with  those  of  commercial 
and  governmental  stations. 

Mr.  Godley  then  asked  the  congressmen  to  consider 
the  subject  from  the  standpoint  of  the  inventor. 
“Whether  he  knows  it  or  not,  every  serious  amateur  is 
potentially  and  at  heart  an  inventor,”  he  asserted.  “As 
an  inventor,  it  is  decidedly  to  his  interest  to  do  every- 
thing in  his  power  to  prevent  the  monopoly  of  radio  by 
the  Navy. 

In  conclusion,  Mr.  Godley  offered  in  the  name  of  his 
club  certain  recommendations,  “should  this  bill,  against 
the  wishes  of  the  amateur,  be  passed  in  any  form.”  These 
were,  briefly,  a license  requirement  of  60  letters  per  min- 
ute; receiving  stations,  but  not  their  operators  to  be 
licensed;  a general  restriction  to  250  meters,  except  in 
special  cases,  and  no  geographical  limitation  on  power 
excepting  within  5 miles  of  a naval  receiving  station ; 
that  power  restrictions  remain  as  defined  by  the  law  of 
1912,  pending  a national  conference  of  amateur  radio 
organizations  to  determine  a policy. 

In  a rebuttal  statement,  Captain  Todd,  Director  of 
Naval  Communication,  said  that  the  hearings  had  ap- 
parently demonstrated  how  difficult  it  would  be  for  ama- 
teurs to  agree  among  themselves,  attempts  to  get  to- 
gether, he  had  been  told,  meeting  with  very  poor  success. 

Congressman  Green  took  exception  to  this  statement. 
He  illuminated  the  difficulties  of  the  few  present  to  un- 
ci ertake  agreement  for  the  large  number  who  did  not 
come  to  Washington.  But,  even  so,  no  great  lack  of 
unanimity  or  agreement  appeared  in  the  conversations 
lie  had  held.  “They  were  largely  against  it,”  he  stated, 
and  some  of  them  very  fiercely  against  it.”  Those  who 
had  not  been  satisfied  with  explanations  of  the  bill  and 
amendments  had  said,  “that  they  could  not  undertake  to 
subscribe  to  an  agreement  without  conferring  with  some 
of  the  vast  number  of  men  engaged  in  the  radio  art;  it 
would  have  been  ridiculous  for  them  to  have  undertaken 
to  bind  other  people  without  conferring  with  them.” 

Captain  Todd  said  that  his  point  was,  it  was  just  as 
well  that  the  Navy  did  not  try  in  the  beginning  to  incor- 
porate in  the  bill  anything  that  would  please  the  entire 
number  of  amateurs.  “From  the  earnestness  with  which 
the  amateurs  talked,”  he  added,  “I  think  it  probable  that 
you  (the  Congressional  Committee)  will  pay  consider- 
able attention  to  them.” 

The  hearings  closed  a few  minutes  later,  at  6 p.  m. 
of  December  19.  On  January  16,  by  unanimous  vote, 
the  committee  laid  the  bill  on  the  table,  without  a dis- 
senting vote  on  the  resolution  to  that  effect  offered  by 
Congressman  Bankhead  of  Alabama. 
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<1  Automatic  and  hand  operated  controllers,  magnetic  contactors,  transfer 
switches  and  other  controller  accessories,  have  been  especially  designed 
and  are  being  manufactured  in  large  quantities,  to  meet  Navy  Specifica- 
tions, No.  RE  13A  11  IE,  and  others. 

•J  This  I-C  equipment  is  being  used  by  the  largest  and  most  discriminating 
manufacturers  of  radio  apparatus. 

Industrial  ConfrollerCo. 
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Wisconsin 


WALKER  BROTHERS  & HAVILAND 
Eastern  Sales  Agents 

New  York  Philadelphia 


Quick  Service 
Fine  Quality 


Bronze  and  Aluminum 

Castings  of  the  Better  Grade 

Our  facilities  enable  us  to  make  prompt  shipments  of  quality  castings  in 
large  quantities  at  attractive  prices. 

Castings  guaranteed  true  to  pattern. 

Let  us  quote  on  your  requirements. 

Bronze  Rods  and  Bushing  Castings 

Fischer-Sweeny  Bronze  Company 

HOBOKEN,  NEW  JERSEY 
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BUY  WAR  SAVINGS  STAMPS 


FOR  ALL  THERE  IS  IN  IT! 


INSULATION 
“MADE  IN  AMERICA” 


LOUIS  STEIN  BURGER'S  PATENTS 


aMjg  LIGHTNING-PROOF  INSULATORS 

1,000  TO  1,000,000  VOLTS 

Insulators  Are  Standard  with 
United  States  Navy  and  Army 
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Accurate 

Capacity  Measurements 

Radio  Engineers  and  Operators  will  welcome  this  unique  instrument — 

The 
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Model  372 


DIRECT  READING 


LADMETER 


It  furnishes  a means  for 
determining  the  capacity 
values  of  AERIALS  or 
CONDENSERS  instan- 
taneously and  within  an 

ACCURACY  OF  I 
PER  CENT  over  a con- 
siderable range  of  voltage 
and  frequency  variation. 


Bulletin  3001* A giving  complete 
information  will  be  furnished  upon 
request. 


Weston  Electrical  Instruments  for  every  field  of  Indicating  Electrical  Measurement. 

Address  your  nearest  Weston  Agent,  or  write  the  Home  Office  for  Catalogs  and  Bulletins,  stating  the  especial  field  that  interests  you. 


Weston  Electrical  Instrument  Company,  27  Weston  Ave.,  Newark,  N.  J. 


The  application  of  this 
remarkable  instrument  is 
exceptionally  simple  and 
merely  involves  having 
available  a proper  source 
of  alternating  current 
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The  Young  Man’s  Opportunity 


SPECIAL  CLASSES  in  Wheatstone  per- 
forating for  high  speed  transmitters. 

Instruction  in  American  Morse  and  Conti- 
nental telegraph  code  on  the  SOUNDER 
OR  BUZZER. 

The  PRINCIPLES  OF  ELECTRIC  WAVE 
TELEGRAPHY  are  presented  in  the  most 
simple  and  interesting  manner. 

Instruction  given  by  a staff  of  experts 
of  10  to  18  years’  experience. 

Day  and  Evening  Classes  throughout  the  year. 
The  time  to  prepare  yourself  is  now. 


INSTITUTE 

25  Elm  Street,  New  York  City 

Dny  Telephone,  Barclay  7610 — Night  Telephone,  Barclay  7612  | 

BJUftCH  SCHOOL  s 

New  Call  Building,  New  Montgomery  St,  San  Francisco,  CaL 


AMERICA’S  FOREMOST  SCHOOL  DEVOTED  TO  THE  PRACTICAL  SCIENCE  OF 


WIRELESS  TELEGRAPHY 


Code  Instruction 


practical  laboratory  experimenting 


A lecture  on  rndlo  theory 

Remember  we  have  more  than  6,000 
graduatea  to  our  credit. 


MASTERLY  improvements  in  the  art  have  been  made 
during  the  past  few  years.  The  perfection  of  Weagant’s 
apparatus  for  the  elimination  of  static  interference  re- 
moves the  last  obstacle  to  WORLD  WIDE  WIRELESS  COM- 
MUNICATION. 

Hundreds  of  trained  WIRELESS  EXPERTS  will  be  re- 
quired to  carry  out  the  details  of  the  proposed  INTERCONTI- 
NENTAL RADIO  SERVICE  soon  to  be  inaugurated.  Nu- 
merous expert  operators,  inspectors,  installers  and  engineers 
will  constitute  the  staff  of  the  various  stations. 

Where  do  you  stand  in  the  post-war  expansion  of 
Wireless  Telegraphy? 

THE  AMERICAN  MERCHANT  MARINE  AND  ENLARGED 
NAVY  will  require  thousands  of  wireless  telegraph  and  telephone 
operators. 

MOTOR  BOATS,  PLEASURE  YACHTS  and  other  small  types 
of  water  craft  will  make  use  of  the  WIRELESS  TELEPHONE, 
which  has  been  highly  perfected. 

ISOLATED  CITIES  of  Central  and  South  America  which  have 
no  means  of  telegraphic  communication  will  be  linked  together 
with  low  power  wireless  stations  and  with  higher  power  stations 
for  communication  with  other  countries. 

POSTAL  AIRCRAFT  will  require  radio  apparatus  for  com- 
munication with  principal  cities  situated  along  the  proposed  routes. 


A New  Course  for  Radio  Men 

You  can  In  addition  to  our  classes  for  ADVANCE 

f INSTRUCTION  IN  WIRELESS,  we  shall 

lOnaier  shortly  inaugurate  a specialized  class  in 

the  art  of  elementary  radio  engineering 
Wireless  MATHEMATICS 

QpCUltin  g Under  the  supervision  of  a noted  expert. 

The  use  of  ENGINEERING  FORMULAE, 
in  from  10  to  the  fundamentals  of  RADIO  DESIGN,  and 

19  in  the  phenomena  of  ALTERNATING  CUR- 

1Z  ™eeKS  in  RENTS  will  be  treated  in  a manner,  Under- 

our  day  class  standable  to  men  who  have  not  had  a mathe- 

and  12  to  14  matical  education.  Evening  class  only  for 

weeks  in  the  the  present — Sessions  Mondays,  Tuesdays, 

evening  class.  Thursdays  and  Fridays. 

Do  Not  Fail  to  Embrace  This  Opportunity 

Aidrtu  Minqnirin  to  Director  of  Instruction 
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THE  MAN  WHO  BUILDS  HIS 
OWN  WIRELESS  APPARATUS 

Are  you  one  of  the  men  who  takes  more  interest 
in  constructing  his  own  wireless  apparatus 
than  in  purchasing  the  complete  set  from  the 
manufacturer? 

You  have  thousands  of  fellow  enthusiasts  all 
over  this  country.  There  surely  is  heaps  of 
satisfaction  in  “making  your  own”  apparatus 
and  knowing  exactly  the  kind  and  quantity  of 
material  that  goes  into  each  working  unit. 

Your  insulation  may  be  good  or  bad  according 
to  the  material  used.  Ask  any  of  the  former 
amateurs  and  experimenters  what  satisfaction 
they  secured  from  genuine 

BAKELITE-DILECTO 

then  ask  the  modern  wireless  man  what  he 
thinks  of  this  insulation.  You  will  find 
BAKELITE-DILECTO  used  wherever  insula- 
tion is  needed  in  the  better  types  of  modern 
apparatus. 

It’s  so  convenient  to  use  because  it  is  furnished  in  Sheets, 

Rods  and  Tubes.  Waterproof,  permanent  and  strong. 

We  also  manufacture  Vulcanized  Fibre  and  Conite  for 
special  insulating  purposes. 

Let  us  show  you  hou)  our  Standard  Products  ' 

can  be  made  to  solve  your  insulating  problems. 

THE  CONTINENTAL  FIBRE  CO. 

NEWARK,  DELAWARE 

233  Broadway,  New  York  City  332  S.  Michigan  Ave.,  Chicago,  111. 

525  Market  St.,  San  Francisco,  Cal.  411  S.  Main  St.,  Los  Angeles,  Cal 

301  Fifth  Ave.,  Pittsburgh,  Pa. 
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TWO  TYPES  OF  MICA  TRANSMITTING  CONDENSERS  SUITABLE  FOR 
MODERN  AMATEUR  APPARATUS.  21,000  VOLTS,  .004  MFD. 


Make  Your  Wireless  Apparatus 
Last  Longer  and  Work  Better 

The  wireless  amateur  and  experimenter  is  once  more  busy  constructing  apparatus  for  use 
the  moment  that  orders  go  forward  allowing  amateur  stations  to  open. 

The  kind  of  apparatus  you  used  before  the  war  doubtless  answered  your  purpose  nicely, 
but  just  consider  the  tremendous  advancement  made  in  the  art  during  the  past  two  years 
and  you  will  appreciate  your  modem  apparatus  must  contain  several  new  types  of  equip- 
ment to  bring  it  up  to  date. 

DUBILIER 

MICA  CONDENSERS 

proved  their  real  worth  in  the  Navy,  the  Signal  Corps,  and  as  a part  of  the  equipment  of  the  fighting 
Airplanes  both  here  and  abroad  since  1916.  They  made  it  possible  for  wireless  messages  to  be  sent  and 
received  during  all  kind  of  weather  and  under  most  trying  conditions  when  every  message  had  its  own 
important  story  to  tell  and  had  to  reach  its  destination  without  fail. 

You  can  now  purchase  a genuine  DUBILIER  MICA  CONDENSER  for  your  new  set  for  any  voltage 
and  capacity.  They  replace  Leyden  Jars  with  greater  efficiency  and  without  brush  discharge  and  with 
negligible  losses.  They  are  compact  and  indestructible. 

Made  in  any  capacity  up  to  1 ,000,000  volts.  Special  condensers  supplied  for  experimental  work. 

Used  in  practically  every  Government  installation. 

DUBILIER  MICA  CONDENSERS  are  now  ready  for  your  use. 

Write  for  complete  catalogue. 

DUBILIER  CONDENSER  CO.,  Inc. 

217  CENTRE  STREET  NEW  YORK 

For  Great  Britain,  Address  DUBILIER  CONDENSER  COMPANY,  Ltd., 

I and  3 Stephen  St.,  London,  W.  I.,  England 
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Above,  in  circle,  the  transmitting  apparatus  which  \yas  hooked  up  to  the 
antenna  on  the  85-meter  tower  shown  in  the  upper  view 


To  the  left,  the  receiving  tuner  with  the  front  cover  removed,  revealing  the 
elaborate  mechanism  for  changing  to  the  numerous  wave  lengths  used 
for  secrecy  in  transmission 


The  operating  table  with  a typically  German  multiplicity  of  tuning  appliances 


French  Official  Photos 


Metz 

Taken  from  the  Hun 

To  the  left,  a general  view  of  the  powerful 
wireless  station  maintained  underground  at 
the  stronghold  at  Metz,  delivered  to  the 
Allies  under  the  armistice  terms 
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Blimp  Flying  Over  N.  Y.  Directed  by  Wireless  Phone  British  Marconi  Company  Declares  Dividends 


A DEMONSTRATION  in  directing  aircraft  by  radio 
*"*■  telephone  was  given  on  January  17th  from  the  roof 
of  the  Equitable  Building,  New  York.  It  was  arranged 
by  the  navy  as  a feature  of  the  opening  of  the  $2, 000, 000,- 
000  War  Savings  Stamp  campaign.  The  radio  communi- 
cation was  between  a group  of  men  on  the  roof  of  the 
Equitable  Building  and  Navy  Dirigible  A242,  escorted  by 
a formation  of  airplanes  from  the  Rockaway  Station.  The 
airship,  commanded  by  Ensign  John  Benridge,  cruised 
over  the  city  for  about  half  an  hour,  following  the  direc- 
tions given  by  wireless  telephone.  The  weather  was  thick 
and  the  machines  appeared  at  an  altitude  of  about  1,000 
feet. 

James  S.  Alexander,  President  of  the  National  Bank  of 
Commerce,  was  the  first  of  the  civilians  present  to  com- 
municate with  the  airship.  He  got  into  touch  with  Ensign 
Bark,  the  radio  man  on  the  dirigible,  after  the  navy  oper- 
ators had  made  the  necessary  adjustments.  At  that  time 
the  weather  was  so  thick  that  the  aircraft  could  not  be 
seen.  Mr.  Alexander  inquired  when  they  would  come  into 
sight,  and  almost  while  he  was  talking  the  formation  came 
through  the  mist. 

“You  will  circle  about  the  Woolworth  Building,”  di- 
rected Mr.  Alexander.  The  Blimp  almost  immediately 
changed  her  course,  and  headed  to  execute  the  order. 
This  accomplished  it  carried  out  other  spoken  orders  from 
the  group  on  the  housetop.  Mr.  Alexander  said  Ensign 
Bark’s  brief  replies  had  been  quite  distinct.  He  had  re- 
quested the  Ensign  to  speak  slowly  and  distinctly,  and 
when  this  was  done  he  heard  every  word  clearly. 

Others  who  conversed  with  the  operator  on  the  airship 
as  it  circled  over  the  lower  part  of  the  city  were  George 
T.  Wilson,  Major  General  Thomas  H.  Barry,  Major  Gen- 
eral Davis  C.  Shanks,  Guy  Emerson,  Vernon  Munroe  and 
A.  M.  Anderson. 


New  Stations  for  Mexico  and  Nicaragua 

A DAILY  NEWSPAPER  of  Managua  states  that  a 
Mexican  gunboat  is  soon  expected  to  arrive  at 
Corinto  with  material  for  the  installation  of  a wireless 
telegraph  station  presented  by  the  Government  of  Mexico 
to  that  of  Nicaragua.  The  wireless  station  is  to  be  of  the 
same  power  as  the  one  given-  by  the  Government  of 
Mexico  to  the  Government  of  Salvador.  The  same  vessel 
will  also  bring  the  Charge  d’Afifaires  of  the  Mexican  Gov- 
ernment, near  the  Government  of  Nicaragua.  With  the 
members  of  the  Mexican  legation  in  Nicaragua  is  a de- 
tachment of  Mexican  marines  who  will  accompany  the 
party  into  the  interior  for  the  purpose  of  presenting  to 
the  President  the  wireless  station  referred  to. 

It  is  further  stated  that  in  Mexico  a wireless  telegraph 
station  was  recently  established  at  Pungarabato,  State 
of  Guerrero,  powerful  enough  to  communicate  with  the 
stations  at  Chapultepec,  Acapulco,  and  other  distant  points 
of  the  Republic. 


Photo  Paul  Thompson 

Radio  telephone  teit  in  New  York  consisting  of  the  direction  of  aircraft, 
conducted  by  Major  General  D.  C.  Shanks  and  General  Thomas  Barry 

Navy  Protests  Tuckerton  Tax  Value 

HTHE  United  States  Navy,  which  has  control  of  the 
A Tuckerton  Radio  Station,  has  appealed  from  the  as- 
sessment of  $400,000  on  the  property,  fixed  by  the  County 
Board  of  Taxation,  and  has  asked  its  reduction  to  $225,- 
000.  The  board  has  granted  naval  officers  time  to  file  an 
inventory. 

The  station  was  built  by  a German  company  in  which 
the  Kaiser  was  said  to  be  a heavy  stockholder.  It  was 
subsidized  by  the  German  government  and  exploited  at 
the  time  as  having  cost  two  millions.  Conservative  investi- 
gators concluded  that  the  two  millions  were  marks,  which 
would  make  the  cost  $500,000. 

The  station  was  seized  by  the  United  States  in  the 
summer  of  1916,  and  has  since  been  in  charge  of  the  Navy 
Department  and  is  guarded  by  500  marines. 


rPHE  directors  of  Marconi’s  Wireless  Telegraph  Co., 
Ltd.  (British  corporation)  have  decided  to  pay  a 
dividend  of  7 per  cent,  less  income  tax,  on  the  preference 
shares  and  a dividend  of  5 per  cent,  less  income  tax,  on 
the  ordinary  shares,  both  dividends  on  account  of  the  year 
ended  December  31  last. 
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Shipping  Growth  Requires  Call  Letter  Expansion 

A CURIOUS  illustration  of  the  fact  that  growth  of 
the  American  merchant  fleet  is  greater  than  experts 
believed  would  be  possible  is  afforded  by  inadequacy  of 
the  radio  call  code.  The  allotment  of  alphabetical  call 
letters  has  been  upset  by  additions  made  to  American 
shipping.  To  the  United  States  were  assigned  combina- 
tions from  KDA  to  KZZ,  all  beginning  with  N and  all 
beginning  with  W. 

The  American  merchant  marine  has  reached  such  pro- 
portion that  supply  of  calls  alloted  to  the  United  States 
has  been  exhausted,  and  many  four  letter  calls  have  been 
adopted  as  a makeshift.  A commission  on  interallied 
radio  communication  will  meet  in  Paris  to  consider  re- 
visions of  the  code  and  other  important  post-war  problems. 

The  powers  of  this  commission  will  be  limited  to  recom- 
mendations. Radio  reform  can  be  accomplished  only  by  a 
more  representative  body,  the  International  Radiotele- 
graphic Conference,  which  should  have  met  in  Washing- 
ton in  1916,  but  was  prevented  by  the  war. 
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Japanese  wireless  station  of  the  field  cart  type  which  shows  the  similarity 
with  U.  S.  Army  equipments 


Distress  Call  Wirelessed  When  Fire  Puts  Out  Beacon 


A RECENT  fire  partially  destroyed  Execution  Light- 
house  and  burned  its  machinery,  leaving  the  station 
without  power  to  flash  its  signal  and  operate  its  foghorn. 
The  lighthouse  is  located  between  New  Rochelle  and 
Sands  Point,  N.  Y.,  and  with  the  Sound  shrouded  at  night 
in  a heavy  fog,  several  naval  craft  were  sent  to  patrol  in 
the  vicinity  and  warn  vessels  of  dangerous  rocks. 

A wireless  calling  for  aid  was  sent  out  by  Peter  Forget, 
keeper  of  the  lighthouse.  It  was  picked  up  at  Police 
Headquarters  in  New  York  City,  and  a fireboat  was  im- 
mediately despatched  to  Forget’s  assistance.  The  Navy 
Department  also  sent  vessels,  and  four  launches  filled 
with  soldiers  put  out  from  Fort  Slocum. 

The  fire  started  in  a wooden  shed  and  quickly  spread 
to  the  generating  plant.  Because  of  the  fog  the  blaze  was 
not  seen  from  the  shore  until  it  was  at  its  height. 

It  will  take  several  days  to  install  new  machinery,  and 
in  the  meantime  the  naval  craft  will  remain  off  Execution 
Rocks. 


New  Commercial  Wireless  Service  for  Airplanes 


"pURTHER  details  of  the  scheme  for  supplying 
Marconi  service  to  airplanes,  announced  in  the  Feb- 
ruary issue,  are  now  at  hand.  From  London,  word  has 
been  received  that  Godfrey  Isaacs,  managing  director  of 
Marconi’s  Wireless  Telegraph  Co.,  Ltd.,  has  made  public 


some  of  the  arrangements  made  in  connection  with  a new 
organization  for  the  development  of  air  service  for  pas- 
sengers, mails,  parcels  post,  and  parcels  delivery  for  even 
larger  goods. 

The  service  will  commence  in  the  United  Kingdom  and 
the  Continent,  but  will  later  develop  to  all  parts  of  the 
world.  A measure  of  safety  is  going  to  play  an  important 
part  in  the  rapidity  with  which  the  services  are  developed, 
and  it  must  be  apparent  that  safety  will  be  increased  by 
the  assistance  of  wireless  and  a thorough  and  complete 
organization  for  its  effective  use. 

The  company  will  be  prepared  to  supply  every  airplane 
with  a combined  wireless  and  telegraph  installation,  and 
to  supply  with  it  an  efficient  and  thoroughly  qualified 
operator,  adopting  the  same  system  as  is  in  force  with 
regard  to  ships — namely,  keeping  the  apparatus  up-to- 
date,  maintaining  it  in  perfect  working  condition,  and 
supplying  the  operator  at  a combined  charge'  rate  per 
annum. 

They  will  issue  charts  giving  the  exact  position  of  a 
number  of  their  stations  in  all  parts  of  the  world,  and 
these  will  be  furnished  with  direction-finders,  which  will 
show  to  the  operator  the  exact  position  of  the  airplane 
wherever  it  may  be.  There  will  also  be  charts  issued 
dividing  the  air  into  zones,  each  of  which  will  be  num- 
bered. They  will  at  given  periods  send  out  air  reports  and 
in  return  will  receive  air  reports.  Record  charts  will  be 
issued  from  time  to  time  showing  these  reports,  which 
✓ will  serve  as  comparisons  of  disturbances  in  the  air,  and 
will  furnish  valuable  information  for  the  guidance  of 

Russian  Station  Connects  with  France 

/")MSK,  in  which  are  centered  the  hopes  for  the  re- 
building  of  a new  Russia,  after  months  of  isolation, 
is  now  actively  in  wireless  communication  with  the  outside 
world.  Hourly  reports,  containing  a complete  news  ser- 
vice, are  received  in  Omsk  direct  from  the  French  wireless 
station  at  Lyons,  France.  Outgoing  communication  will 
be  inaugurated  soon. 

The  wireless  tower  which  dominates  the  city  is  the 
result  of  the  enterprise  of  M.  Nettenent,  a Frenchman, 
formerly  consul  in  New  York.  In  company  with  a wireless 
expert  and  a number  of  compatriots  Nettenent  brought 
the  material  on  a perilous  journey  from  Archangel  across 
the  Kara  (Black)  Sea  to  the  Gulf  of  Obi.  The  material 
was  then  brought  down  the  Obi  and  Irtish  rivers  to  Omsk. 

From  Omsk  to  Lyons  is  3,000  miles  on  a direct  air  line 
over  Bolshevik  Russia  and  Central  Europe.  Omsk  is 
about  midway  between  the  Atlantic  and  Pacific  oceans. 


German  High-Power  Station  for  Dutch 


TAETAILS  of  the  giant  wireless  telegraph  station  to 
be  erected  in  Holland  by  German  interests  for  the 
purpose  of  facilitating  communication  between  Holland 
and  her  East  Indian  possessions,  according  to  a contract 
concluded  September  23  between  the  Dutch  government 
and  the  Telefunken  Company  of  Berlin,  are  found  in  a 
recent  issue  of  Commerce  Reports. 

Paul  L.  Edwards,  Commercial  Attache  at  The  Hague, 
reports  that  the  receiving  station  of  the  new  plant,  which 
is  expected  to  cost  about  $2,000,000,  will  be  at  Boxmeer, 
in  the  Province  of  North  Brabant,  and  the  sending  station 
will  be  located  on  a hill  at  Kootwijk,  Province  of  Gelder- 
land,  near  Apeldoorn,  some  thirty-five  miles  from  the  re- 
ceiving station.  The  sending  station  will  consist  of  six 
steel  towers,  each  210  meters  (about  688  feet)  in  height. 
The  Radio-Nieuws  says  that  the  Kootwijk  sending  station 
will  have  the  same  reach  as  the  German  station  at  Nauen. 
The  installation  will  be  able  easily  to  transmit  to  and 
receive  from  a station  of  like  dimensions  and  capacity 
which  is  shortly  to  be  built  at  Bandoeng,  Java.  The  dis- 
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tance  between  the  Kootwijk  and  the  Bandoeng  station  is 
about  6,830  miles. 

It  is  understood  that  an  engineer  representing  the  Tele- 
funken  Company  is  in  Java  with  a view  to  supervising 
the  construction  of  the  station  at  Bandoeng.  De  Nieuwe 
Courant  said  some  time  ago  that  all  of  the  apparatus 
and  raw  material  for  the  construction  of  the  Bandoeng 
station  were  in  Berlin  ready  for  shipment  at  the  first 
opportunity.  The  apparatus  for  the  station  in  the  Nether- 
lands is  not  yet  completed,  but  parts  are  already  said  to 
be  arriving  from  Germany. 


Standardization  of  Wireless  Before  Interallied 
Conference 

T MPORTANT  problems  involved  in  the  standardization 
and  maintenance  of  radio  communication  the  world 
over  will  be  taken  by  the  provisional  interallied  communi- 
cation conference  which  convened  in  Paris  January  25. 
Under  the  shadow  of  the  greater  peace  conference  this 
organization  will  take  up  a series  of  questions  relating  to 
radio  communication  between  the  allied  powers. 

The  United  States  Navy  representatives  are  Admiral 
W.  H.  G.  Bullard,  formerly  director  of  naval  communi- 
cations; Captain  D.  W.  Todd,  present  director  of  naval 
communications;  Commander  M.  F.  Draemel,  in  charge 
of  the  code  and  signal  section  of  the  naval  communica- 
tion service;  Lieutenant  Commander  E.  G.  Blakeslee, 
communication  officer  on  the  staff  of  Admiral  Sims; 
Lieutenant  Commander  H.  P.  Le  Clair,  formerly  head 
of  the  radio  division  of  the  Bureau  of  Steam  Engineering, 
now  radio  material  officer  on  the  staff  of  Admiral  Sims, 
and  Lieutenant  T.  A.  M.  Craven,  of  the  office  of  the 
director  of  naval  communications.  In  the  absence  of 
Captain  Todd,  Commander  E.  B.  Woodworth  is  acting 
as  director  of  naval  communications. 

At  this  conference  all  of  the  allied  governments  are 
to  be  represented  and  questions  of  the  utmost  importance 
will  be  discussed  concerning  the  wave  lengths  to  be  em- 
ployed by  high-power  radio  stations,  automatic  transmis- 
sion and  reception  of  radio  messages  at  high  speed,  the 
call  letters  to  be  used  for  radio  communications,  the  rela- 
tion of  high-power  radio  telegraphy  to  the  cable  situation, 
and  various  other  matters  concerning  the  transmission  of 
intelligence  between  the  allied  countries. 

Its  primary  purpose  is  to  standardize  radio  communica- 
tion, and  to  facilitate  th,e  exchange  of  views  relative  to 
the  advancement  of  the  art  of  radio  communication  for 
the  purpose  .of  insuring  the  safety  of  vessels  at  sea  and 
of  serving  the  "needs  of  commerce  in  general. 

It  is  possible  that  the  commission  may  make  recom- 
mendations to  the  next  International  Radiotelegraphic 
Conference,  a meetng  of  which  was  called  for  in  Wash- 
ington in  1916  but  was  postponed  on  account  of  the  war. 
This  is  a larger  body  than  the  provisional  interallied 
communication  commission,  as  it  is  composed  of  dele- 
gates of  virtually  all  the  countries  of  the  world.  ' 


Beatty  Used  Wireless  Instead  of  Guns 

nPHE  following  are  three  wireless  messages  typical  of 
those  that  Admiral  Beatty  has  been  sending  across 
the  seas  to  Kiel  these  last  few  days,  according  to  the 
London  Daily  Mail. 

“Request  you  will  report  on  sinking  of  U-93,  as  same 
appeared  avoidable.” 

“Torpedoes  you  failed  to  send  with  latest  convoy  of 
submarines  you  will  forward  by  next  transport.” 

“You  will  stop  using  your  wireless  till  further  orders.” 
Few  who  were  up  with  the  Grand  Fleet  for  the  recent 
surrender  have  returned  without  reverence  for  the  whole 
attitude  and  bearing  of  the  British  Commander  in  Chief. 


Deprived  of  his  Trafalgar,  Beatty  has  been  sending 
wireless  broadside  after  broadside  into  the  Huns.  Said 
a commander  at  Rosyth,  “They  are  eating  the  dirt  thrown 
them  by  Beatty.” 


Daniels  Acknowledges  World’s  Debt  to  Marconi 
'T'HE  part  Italy  played  in  the  war  was  warmly  praised 
by  Josephus  Daniels,  Secretary  of  the  Navy;  Charles 
E.  Hughes,  and  Major  Fiorello  La  Guardia,  U.  S.  A.,  at 
a meeting  held  January  26  at  the  Metropolitan  Opera 
House,  New  York,  under  the  auspices  of  the  Italy-Amer- 
ica  Society. 

Secretary  Daniels  said  in  part: 

“I  wish  today  to  express  the  obligations  which  this 
republic,  which  the  people  of  every  nation,  feel  particu- 
larly to  the  naval  constructors  of  Italy,  for  the  contribu- 
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Speculation  on  communication  with  Mars  and  the  successful  installation 
of  wireless  service  between  England  and  Australia  by  Marconi  has 
again  attracted  world-wide  attention  to  him 


tions  they  have  made  which  have  revolutionized  naval 
warfare. 

“Nor  do  we  forget  the  debt  the  world  owes  to  Marconi, 
who  caused  the  electric  spark  to  leap  at  the  bidding  of 
man  and  not  to  be  tied  to  the  cable,  so  that  men  on  ships 
speak  to  each  other  not  hundreds  of  miles  apart,  but 
thousands,  and  space,  so  far  as  communication  between 
man  and  man  is  concerned,  has  been  annihilated.” 


Inter-Stellar  Wireless  a Possibility  to  Marconi 


T N an  interview  which  Harold  Begbie,  a representative 
of  the  London  Chronicle,  had  with  him,  Marconi  dis- 


cussed the  possibility  of  communicating  by  wireless  “with 
the  stars” — that  is,  bodies  in  our  own  or  other  solar  sys- 
tems on  which  there  are  intelligences. 

When  asked  if  he  thought  the  waves  of  ether  were 
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eternal,  Mr.  Marconi  replied : “Yes,  I do.  Messages  that 
I sent  off  ten  years  ago  have  not  yet  reached  some  of  the 
nearest  stars.  When  they  arrive  there,  why  should  they 
stop?  It  is  like  an  attempt  to  express  one-third  as  a 
decimal  fraction ; you  can  go  on  forever  without  coming 
to  any  sign  of  an  end.  That  is  what  makes  me  hope 
for  a very  big  thing  in  the  future.”  (Communication  with 
intelligence  of  other  celestial  bodies.)  “It  may  some 
day  be  possible,  and  as  many  of  the  planets  "are  much 
older  than  ours  the  beings  who  live  there  ought  to  have 
information  for  us  of  enormous  value.  It  is  silly  to  say 
that  other  planets  are  uninhabited  because  they  have  no 
atmosphere  or  are  so  hot  or  are  so  different  from  the 
earth.  If  there  were  no  fish  in  the  sea  we  should  say 
life  there  is  impossible,  and  so  it  is  impossible  for  man.” 
When  the  interviewer  objected  that  the  language  diffi- 
culty seemed  to  present  an  obstacle  impossible  to  sur- 
mount, Mr.  Marconi  replied : “Well,  it  is  an  obstacle, 
but  I don’t  think  it  is  insurmountable.  You  see,  one  might 
get  through  some  such  message  as  2 plus  2 equals  4, 
and  go  on  repeating  it  until  an  answer  came  back  signi- 
fying ‘Yes,’  which  would  be  one  word.  Mathematics 
must  be  the  same  throughout  the  physical  universe.  By 
sticking  to  mathematics  over  a number  of  years  one 
might  come  to  speech.  It  is  certainly  possible.”  Mr. 
Marconi  stopped  speaking  for  a moment,  and  then,  as  if 
the  matter  was  something  so  uncertain  that  he  did  not 
feel  it  worthy  of  more  than  passing  mention,  said  he  had 
often  received  strong  signals  out  of  the  ether  which 
seemed  to  come  from  some  place  outside  the  earth  and 
which  might  conceivably  have  proceeded  from  the  stars. 


Wireless  Stages  the  World  Drama 

VJL/'HAT  appears  to  be  inside  “dope”  on  the  radio  com- 
’’  munication  incidents  that  dramatized  the  receipt  of 
the  news  of  Germany’s  surrender  is  contained  in  a descrip- 
tion from  Guy  Hickok,  of  the  Eagle  Bureau,  Paris.  He 
writes : 

“A  group  of  lads  in  olive  drab  sat  in  an  American  wire- 
less receiving  station  not  far  from  Paris. 

“It  was  a long  evening  in  the  early  part  of  last  Novem- 
ber. The  man  with  the  headpiece  pinching  his  ears  was 
thinking  of  the  old  days  when  baseball  scores  used  to  click 
into  his  little  wireless  house  on  board  a big  fruit-carrying 
ship.  He  listened  absently  to  the  calls  ripping  the  atmos- 
phere with  code  that  he  didn’t  understand.  He  had  to  lis- 
ten, for  no  one  knew  when  there  might  come  whispering 
out  of  the  sky  a message  that  he  could  understand,  a mes- 
sage that  he  was  stationed  there  for  the  sole  purpose  of 
receiving. 

“Suddenly  the  zip-zip-zipzip  of  the  receiver  ceased  being 
a meaningless  succession  of  whispers  without  sense.  It 
dropped  from  code  to  simple  speech.  It — he  listened  for 
awhile — it  was  incredible.  He  turned  to  the  others,  his 
face  contorted  with  the  effort  to  believe  the  unbelievable. 

“ ‘Good — ! Good-God ! It’s  Germany  talking  to  Foch !’ 
he  cried  in  a strained  voice. 

“A  small  shower  of  cigarette  stumps  shot  into  the  cor- 
ner of  the  room.  Every  lad  in  the  tiny  place  sprang  up 
and  leaned  over  the  table.  It  was  a long  time  before  any 
of  them  moved  away — for  what  they  heard  there,  what 
they  saw  the  man  with  the  steel  bands  around  his  head 
scribble  on  the  paper  they  slid  under  his  hand,  was  one 
of  the  most  dramatic  events  in  the  history  of  the  world. 

“Some  day  this  moment  of  history  will  be  fully  written. 
As  these  American  boys  heard  it,  the  tremendous  import 
of  the  moment  was  so  overpowering  that  they  could 
scarcely  realize  what  they  were  hearing.  Fragment  by 
fragment  the  truth  dawned  upon  them. 

"Erzberger — yes,  Mathias  Erzberger — was  talking  to 
'1  Great  Headquarters  — talking  about  an  armistice. 


It  was  the  first  hint  of  such  a thing.  Talking  about  cessa- 
tion of  hostilities. 

“It  was  not  very  clear.  And  there  were  confusing  inter- 
ruptions. For  a time  both  of  the  great  German  sending 
stations  were  talking  at  once.  Erzberger  was  speaking 
from  the  Berlin  station.  And  somebody — somebody  who 
hated  talk  of  armistices — was  ‘jamming  the  air’  from  the 
German  station  at  Nauen.  For  a time  it  seemed  doubtful 
if  Erzberger  would  ever  get  anything  said.  For  the 
Nauen  station  would  always  begin  stuttering  in  time  to 
break  up  the  sense  of  his  sentences. 

“At  last  Nauen  relapsed  into  silence,  and  what  had 
sounded  like  a three-cornered  backyard  wrangle  straight- 
ened itself  out  into  the  magic  talk  that  ended  four  years 
of  horror. 

“But  before  even  the  beginning  of  an  agreement  was 
reached  another  wireless  voice  interrupted:  It  was  a 

British  ship  of  war  and  it  wanted  to  know  what  was  up. 

“A  deeper  British  wireless  throat  broke  in  and  told  the 
first  to  keep  silent. 

“Another  whisper  from  the  sea,  American  this  time, 
queried  insistently,  demanding  to  know  a lot  of  things. 
And  another  command,  identified  as  from  the  American 
flagship  in  European  waters,  hushed  the  query. 

Pieced  Fragments  Spell  Victory 

“It  was  a long  time  unraveling.  It  came  in  fragments, 
half  statements — like  actual  dialogue  at  a great  crisis. 

“Erzberger,  talking  for  Germany,  wanted  armistice  dis- 
cussions opened.  Another  faction,  that  in  possession  of 
the  German  wireless  at  Nauen,  would  rather  eat  nails  au 
natural  than  talk  any  kind  of  peace.  Allied  headquarters 
were  meticulous.  They  were  not  going  to  snap  up  any  old 
appeal  for  an  armistice  that  came  along.  It  had  to  be  a 
bona  fide  one  bound  by  all  kinds  of  guarantees  before  they 
would  even  glance  at  it. 

“After  a period  of  getting  nowhere  Erzberger  asked 
permission  to  talk  to  the  German  army  chiefs  in  code. 
Permission  was  peremptorily  refused. 

“There  followed  a pause,  after  which  Erzberger  sent 
eight  long  messages,  not  in  code,  each  of  which  was 
answered  from  German  army  headquarters  by  one  word. 

“Conversation  with  Allied  headquarters  began  again. 
This  time  brass  tacks  became  much  more  apparent  than 
hitherto. 

“They  began  dickeringjpver  the  actual  means  of  bring- 
ing about  a conference  ot  envoys.  Germany  wanted  to 
send  them  over  the  Allied  lines  in  airplanes.  Oh,  air- 
planes plainly  marked  with  proper  identification  of  course. 

“But  Allied  chiefs  wouldn’t  have  it.  No  German  air- 
plane was  coming  over  their  lines  with  their  consent. 
Immunity  would  be  promised  to  none.  They  had  had  ex- 
perience with  Germans  before.  And  a plane  promised 
immunity  could  see  a lot,  and  report  back.  The  answer 
was  an  uncompromising  ‘No.’ 

“Then  Germany  proposed  an  alternative. 

“ ‘Send  your  envoys  over  our  lines  in  a plane  of  your 
own,’  was  the  substance  of  their  next  proposal. 

“Again  the  Allies  answered  ‘No.’ 

“Even  if  the  chief  should  guarantee  safe  conduct  to  an 
Allied  plane,  individual  battery  commanders  and  gunners 
could  not  be  trusted.  The  lives  of  men  important  enough 
to  be  plenipotentiaries  were  too  important  to  expose  thus. 

“Then  the  Allies  made  a proposal,  and  the  road  that 
the  German  envoys  were  to  follow  in  crossing  the  French 
lines  was  laid  out.  It  was  the  road  from  Chimay  through 
Fourmies  and  La  Capelle  to  Guise.  And  the  Germans 
were  instructed  to  come  by  automobile  and  to  carry  white 
flags.  They  were  told  where  the  French  sentries  would 
challenge  them  and  what  they  were  to  do. 

“What  followed?  The  conference  in  the  railway  car, 
at  which  Marshal  Foch  read  to  the  German  delegates  the 
terms  that  meant — if  they  did  not  actually  say— r ‘Uncon- 
ditional surrender,’  everybody  knows.” 
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Both  Sides  of  the  Government  Owner- 
ship Question 

A Summary  of  Opposing  Testimony  Given  in 
the  Congressional  Hearings  on  the  Alexander  Bill 


T N the  February  issue  amateur  aspects  and  arguments 
-*■  on  the  question  of  government  ownership  of  wireless 
were  given.  The  present  article  summarizes  the  general 
trend  of  argument,  other  than  amateur,  on  the  Alexander 
Bill,  as  heard  before  the  Merchant  Marine  Committee 
of  the  House  of  Representatives  in  Washington  from 
December  12  last,  to  December  19. 

The  case  for  the  Navy  was  opened  by  Secretary  Dan- 
iels, with  the  initial  statement : “This  is  a bill  that  would 
give  the  Navy  Department  the  ownership,  the  exclusive 
ownership,  of  all  wireless  communication  for  commercial 
purposes.” 

In  general  substance  the  remarks  of  the  Secretary  of 
the  Navy  then  attempted  justification  of  the  proposal 
because  of  the  excellence  of  the  radio  communica- 
tion organization  which  the  Navy  had  builded  up 
during  the  war,  the  argument  being  that  only  through 
similar  peace-time  control  by  one  agency  could  inter- 
ference be  eliminated.  He  outlined  the  “receiving 
center”  scheme  on  the  Atlantic  coast,  the  principal 
stations  .being  at  Belmar,  N.  J.,  and  Otter  Cliffs, 
Me.,  these  stations  being  connected  by  wire  with 
Washington.  A control  station  at  the  capital  also  served 
for  the  simultaneous  operation  of  the  four  high-power 
transmitting  stations  at  Annapolis,  Sayville,  Tuckerton 
and  New  Brunswick. 

The  plan  for  recording  any  violation  of  regulations 
which  would  enable  enemy  submarines  to  locate  merchant 
vessels  off  the  Atlantic  coast  was  mentioned,  this  scheme 
having  provided  for  daily  “logs”  kept  by  37  “intercepting 
stations,”  which  were  equipped  with  radio  compasses  for 
locating  suspicious  or  enemy  stations.  The  equipment 
of  seaplanes  and  submarine  chasers  with  radio  telephones 
and  listening  devices  was  also  reviewed. 

The  Secretary  next  told  of  the  purchase  of  the  Marconi 
and  Federal  shore  stations,  excepting  the  Marconi  high- 
power  equipments,  which  increased  the  number  of  naval 
shore  stations  from  58  to  111.  Commending  the  Navy 
for  its  transactions  of  commercial  wireless  business,  he 
then  said  that  it  but  required  the  passage  of  the  bill  to 
enable  it  to  continue  its  control  for  all  time. 

Congressmen  Green  and  Edmonds  viciously  attacked 
the  principle  of  Government  ownership  revealed  in  the 
proposal  for  monopoly,  immediately  after  Secretary  Dan- 
iels ceased  speaking.  Following  this,  inquiry  was  made 
as  to  the  probable  cost  of  the  acquisition,  which  Mr. 
Daniels  estimated,  “somewhere  in  the  neighborhood  of 
$5,000,000,”  which  would  not  include  patents  and  patent 
rights,  a matter  for  adjudication  in  the  courts. 

A heated  controversy  arose  over  the  Navy’s  purchase 
of  commercial  ship  and  shore  wireless  equipment,  Con- 
gressman Edmonds  stating  that  “after  this  committee 
refused  to  bring  out  a bill  to  purchase  wireless  apparatus, 
you  utilized  the  Government’s  money  to  purchase  this 
wireless  apparatus  and  took  over  the  commercial  systems 
without  the  consent  of  Congress.”  Mr.  Daniels  said  the 
action  was  not  in  defiance  of  Congress,  but  the  purchase 
had  been  made  as  a good  business  proposition  with  funds 
available  through  the  naval  bill.  The  discussion  then 
disclosed  that  the  buying  proposal  so  far  as  it  relates  to 
the  ship  sets,  originated  with  the  Shipping  Board  and  that 
the  Marconi  Company  had  at  first  objected  to  the  sale. 
Congressman  Edmonds  stated  that  the  action  had  em- 
barked the  nation  on  a project  which  should  have  had 


the  authority  of  Congress.  “The  operation  of  ships  by  the 
Shipping  Board  is  limited  to  a certain  term  of  years,”  he 
said,  “whereas  you  are  trying  a permanent  policy  on  the 
Government  of  having  a monopoly  of  the  radio  business.” 

Commander  S.  C.  Hooper,  U.  S.  N.,  executive  officer 
radio  division,  Bureau  of  Steam  Engineering,  Navy  De- 
partment, soon  afterward  received  permission  from  Sec- 
retary Daniels  to  speak  about  the  board  appointed  to  look 
into  the  patent  situation.  First  explaining  the  compli- 
cations which  have  arisen  over  existing  radio  patents  and 
the  arrangement  made  by  the  patriotic  manufacturers  to 
“call  off  all  patent  rights  until  after  the  war,”  he  said 
that  several  months  prior  to  the  ending  of  hostilities  a 
board  had  been  appointed  to  settle  up  the  patent  situation. 
Its  composition  included  a representative  of  the  Depart- 
ments of  Navy,  War  and  Justice,  with  a general  policy 
of  trying  to  see  “that  everybody  gets  what  is  coming  to 
him.” 

Referring  again  to  the  bill  itself  and  questioning  Mr. 
Daniels,  Congressman  Saunders  asked  if  the  present  law 
did  not  give  the  Navy  everything  required  for  the  public 
protection  in  time  of  war.  The  Secretary  replied  that 
this  was  so.  Then,  under  a*hot  verbal  cross-fire  from 
several  members  of  the  committee,  Secretary  Daniels  and 
Commander  Hooper  narrowed  the  argument  for  owner- 
ship down  to  the  problem  of  interference,  which,  in  their 
opinion,  could  only  be  solved  by  giving  a complete  mon- 
opoly of  radio  either  to  the  Government  or  a single 
commercial  company. 

Captain  David  W.  Todd,  U.  S.  N.,  Director  of  Naval 
Communications,  opened  the  first  afternoon’s  session  by 
introducing  the  amendment  to  include  amateurs  in  the 
scope  of  the  bill.  This  subject  was  clearly  outlined  in 
the  February  issue  and  will  not  be  again  reviewed  here. 
The  Navy’s  representative  then  summarized  the  history 
of  radio  regulation  by  law,  and  outlined  the  condition 
which  prevailed  tip  to  America’s  entrance  into  the  war. 
With  this  as  a basis,  his  argument  was  then  directed  to 
the  economic  value  of  a monopoly  in  ship-to-shore  wire- 
less. For  a commercial  station  to  be  located  and  operated 
alongside  a station  in  Government  hands  he  considered 
an  economic  loss,  because  naval  stations  must  have  full 
crews  and  be  maintained  day  and  night;  by  permitting 
them  to  handle  commercial  business  it  looked  to  him  as 
if  the  ship-to-shore  traffic  would  gradually  drift  into  the 
hands  of  the  Government.  In  the  matter  of  high-power 
stations,  he  noted  their  increase  and  mentioned  how  Great 
Britain  had  encouraged  the  English  Marconi  Company, 
nearly  all  privately  owned  stations  in  that  country  being 
Marconi  plants,  although  there  was  no  monopoly  by  law. 
On  question  from  Congressman  Saunders,  who  thought 
Great  Britain’s  shipping  interests  gave  her  more  con- 
vincing arguments  for  Government  ownership,  Captain 
Todd  replied  that  he  expected  Great  Britain  would  buy 
out  the  English  Marconi  Company,  but  added,  “I  may 
not  have  good  reasons  for  believing  that.” 

Congressman  Green  gave  his  opinion  that  if  the  British 
Government  had  such  an  idea,  it  was  not  necessarily  a 
good  example  for  us  to  follow.  Arguing  then  that  mon- 
opoly of  operation  required  ownership  also,  Captain 
Todd  thought  the  control  under  the  present  law  too  weak, 
because  any  foreign  Government  could  secure  a license 
and  erect  a station  anywhere  in  the  United  States.  Con- 
gressman Humphreys  said,  of  course  Congress  could 
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amend  that  feature  of  the  law.  The  naval  communication 
official  then  voiced  his  expectation  that,  at  the  next  inter- 
national radio  conference  the  consensus  of  opinion  of  the 
nations  represented  would  be  for  absolute  Government 
operation  of  high-power  stations,  or  they  would  call  for 
such  strict  control  that  it  would  amount  to  the  same  thing. 

Captain  Todd  thought  Government  ownership  also  nec- 
essary for  the  reason  that  with  hostilities  impending  at 
some  future  time  the  transfer  of  control  might  be  looked 
upon  as  a hostile  or  unfriendly  move.  Congressman 
Humphreys  closed  the  discussion  in  this  point  by  the 
statement  that  it  was  hoped  the  United  States  “would 
not  come  into  any  war  of  its  own  choosing  except  as  a 
defensive  matter,”  and  preparation  in  such  case  would 
rather  have  the  effect  of  letting  a belligerent  nation  know 
“perhaps  he  had  better  not  be  so  quick  to  embroil  us.” 

It  was  next  pointed  out  by  members  of  the  committee 
that  one  section  of  the  bill  was  so  worded  that,  should 
the  Government  take  over  the  stations,  owners  could  only 
be  compensated  in  the  event  that  a claim  was  filed  within 
two  years.  This  wording  was  defective  in  the  opinion 
of  Captain  Todd,  and  the  time-limiting  clause  was  stricken 
out. 

Following  an  extended  discussion  on  the  necessity  for 
keeping  naval  shore  station  operators  idle  when  they 
might  be,  in  time  of  peace,  engaged  in  handling  commer- 
cial messages,  the  director  of  naval  communications  noted 
that  the  present  law  did  not  specifically  apply  to  high- 
power  stations,  and  that  it  would  be  a very  great  waste 
for  the  Government  to  keep  its  high-power  station  quiet ; 
that,  in  short,  permission  to  handle  commercial  business 
with  these  long-distance  equipments  was  very  desirable. 
Various  aspects  of  the  possibility  of  international  com- 
plications resulting  from  such  practice  were  discussed, 
Congressman  Edmonds  noting  that  England  and  Ger- 
many and  the  United  States — three  great  commercial  na- 
tions of  the  world — have  not  owned  their  wireless.  The 
question  rested  with  the  observation  of  Congressman 
White  that  it  made  a material  difference  whether  govern- 
ments had  forbidden  private  enterprise  in  radio  or  that 
private  persons  had  not  been  encouraged  by  commercial 
business  to  build  stations. 

Lieutenant  Cooper,  U.  S.  N.  R.  F.,  the  former  amateur 
whose  discussion  of  the  experimenters’  problems  was  out- 
lined in  the  February  issue,  followed  at  the  conclusion 
of  Captain  Todd’s  testimony.  In  dealing  with  the  high- 
power  situation,  he  made  the  broad  statement  that,  due 
to  war  experience,  the  Navy  was  in  a superior  position 
from  a practical  operating  basis.  He  explained  the  dis- 
tant control  system  of  transmitting,  by  which  four  opera- 
tors in  one  room  in  Washington  operated  the  stations  at 
Annapolis,  Sayville,  Tuckerton  and  New  Brunswick.  The 
Marconi  station  at  Belmar  and  the  naval  station  at  Otter 
Cliffs,  near  Bar  Harbor,  Me.,  were  used  for  receiving. 
He  then  added  the  opinion  that  the  number  of  high-power 
stations  now  on  the  Atlantic  coast  was  close  to  the  prac- 
tical limit,  stating  that  the  longest  wave  length  at  present 
in  use  is  about  17,000  meters  and  that  he  doubted  whether 
any  practical  working  wave  lengths  were  left.  In  ex- 
planation of  this  statement  he  noted  that  Tuckerton  used 
about  8,900  meters  and  Nantes,  in  France,  used  9,000 
meters  on  some  of  its  schedules,  causing  interference. 
The  regular  wave  for  trans-Atlantic  traffic  he  gave  as 
10,000  meters. 

On  question  from  Congressman  Edmonds,  the  naval  re- 
servist thought  500  to  750  meters  difference  was  required 
between  very  sharply  tuned  high-power  stations  to  pre- 
vent interference.  He  was  not  prepared  to  definitely 
state,  however,  he  admitted,  whether  with  increasing  de- 
mand for  high-power  equipments  the  maximum  wave 
length  would  not  be  extended  beyond  the  present  17,000 
meters,  making  more  wave  lengths  available.  His  con- 
cluding statement  to  the  effect  that  the  Navy  was  ahead 
of  commercial  companies  in  installing  the  newest  long- 
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distance  apparatus,  met  with  the  rejoinder  from  Con- 
gressman Edmonds  that  the  Navy  did  not  have  to  exer- 
cise any  care  as  to  how  much  money  it  spends  or  pays 
for  patents  as  private  companies  do. 

Comnjander  Hooper  appeared  next  as  the  Navy’s  tech- 
nical officer,  paying  the  fine  initial  tribute  to  the  commer- 
cial and  scientific  radio  men  in  civilian  life  which  was 
quoted  in  full  in  the  February  issue.  Speaking  on  the 
question  of  interference,  he  thought  that  average  grada- 
tions of  300  meters  between  stations,  practically  speaking, 
would  prevent  interference;  with  low-power  stations, 
tuning  within  25,  or  even  15,  meters  was  practicable.  In 
the  matter  of  coastal  stations  the  substance  of  his  argu- 
ment was  that  waste  was  encountered  by  having  two  sys- 
tems and  that  through  Government  ownership  safety  at 
sea  would  be  best  insured.  For  high-power  stations,  he 
argued.  Government  ownership  presented  many  advan- 
tages and  on  the  interference  problem,  trouble  was  being 
stored  up  if  no  Congressional  action  was  to  be  taken. 
Otherwise,  he  looked  forward  to  complaints  of  alleged 
disrespect  to  foreign  nations  becoming  a matter  to  be 
taken  up  through  diplomatic  channels.  Commander 
Hooper  thought  that  with  a multiplicity  of  high-power 
stations  built  in  different  countries  an  international  com- 
mission might  decide  that  only  one  station  could  be  used 
in  a country  and  commercial  interests  might  lose  on  their 
investment  of  millions.  Congressman  Edmonds  said  that 
this  was  a matter  of  commercial  risk,  and  it  was  no  busi- 
ness of  Congress  to  regulate  a man’s  commercial  desires. 

The  technical  officer  read  a review  of  naval  .radio  ac- 
tivities during  the  war,  dated  October  24,  1918.  It  showed 
that  during  the  fiscal  year,  1,282  new  installations  for  naval 
vessels  had  been  provided  for.  Contracts  had  been  made 
for  wireless  equipment  for  about  2,500  new  vessels  of 
the  Shipping  Board.  The  total  number  of  existing  and 
prospective  installations  provided  for  and  maintained  was 
in  excess  of  4,000.  Coastal  stations  maintained  and  ope- 
rated totaled  125,  of  which  75  were  commercial  plants 
taken  over  by  the  Government.  In  aircraft  radio,  50 
service  and  40  training  ’planes  had  been  equipped,  and 
60  outfits  shipped  abroad.  Contracts  had  been  awarded 
for  approximately  3,000  complete  airplane  sets.  A large 
proportion  of  the  report  was  commendatory  of  the  techni- 
cal advances  made. 

At  the  conclusion  of  the  reading  Congressman  Ed- 
monds developed  the  fact  that  advances  in  the  art  had 
not  been  made  by  employees  of  the  Navy  Department. 
The  radio  telephone  was  instanced,  and  Commander 
Hooper  offset  the  newspaper  credit  given  to  the  Govern- 
ment for  this  invention,  stating  that  commercial  com- 
panies deserved  the  credit. 

Hon.  Breckinridge  Long!  Third  Asst.  Secretary  of 
State,  next  appeared  as  a proponent,  saying  that  the  State 
Department  desired  to  express  its  entire  approval  of  the 
substance  of  the  bill.  The  primary  reason,  he  said,  was 
the  international  one  and  its  specific  application  to  com- 
munications during  war.  The  Chairman  inquiring 
whether  there  had  been  any  lack  of  power  under  the 
existing  law,  Mr.  Long  replied  that  he  was  speaking  only 
from  the  point  of  view  of  policy.  Mr.  Long  admitted 
later  that  by  Congressional  act,  regulation  could  be  estab- 
lished which  would  meet  the  situation. 

Commander  Hooper,  in  a supplementary  statement, 
dealt  with  the  patent  situation,  pointing  out  its  complexity. 
He  explained  that  manufacturers  of  wireless  apparatus 
had  been  required  to  protect  the  Government  from  all 
infringement  claims,  a clause  which  was  stricken  out  of 
contracts  during  the  war.  To  attempt  settlement  of  va- 
rious patents  rights,  he  said,  the  board  which  Secretary 
Daniels  had  earlier  referred  to  had  been  created,  which 
would  try  to  decide  the  merits  of  claims  represented  in 
purchases  of  apparatus  amounting  to  $30,000,000  or  $50,- 
000,000.  The  decision,  when  agreement  was  reached, 
would  then  be  referred  to  the  Court  of  Claims.  This  ar- 
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rangement  being  termed  irrelevant  to  the  bill’s  provisions, 
the  navy’s  technical  representative  was  questioned  at 
length  on  the  lack  of  reward  to  the  inventor  under  Gov- 
ernment monopoly.  He  said  that  he  believed  inventors 
“would  rather  take  a chance  with  the  Government,”  to 
which  Congressman  Edmonds  returned:  “I  have  not 

seen  any  of  them  rushing  around  here  yet  to  support  the 
bill.” 

From  the  viewpoint  of  interference  at  present,  Com- 
mander Hooper  admitted  that  it  was  not  essential  to  take 
the  high-power  stations,  but  thought  it  bad  policy  to 
permit  commercial  companies  to  build  a lot  of  expensive 
stations  which  they  might  find  could  not  be  used  because 
of  interference. 

C.  B.  Cooper,  New  York  manager  for  Kilbourne  & 
Clarke,  supported  the  bill  in  the  interests  of  his  own 
company  and  three  Pacific  coast 
shipping  concerns.  The  sub- 
stance of  his  plea  for  the  bill’s 
passage  was  the  opinion  that 
Government  ownership  provided 
the  most  efficient  means  of  han- 
dling the  ship-to-shore  radio 
service. 

The  attack  by  the  opponents 
of  the  bill  was  opened  by  Edward 
J.  Nally,  vice-president  and  gen- 
eral manager,  Marconi  Wireless 
Telegraph  Company  of  Amer- 
ica, and  president,  Pan-Ameri- 
can Wireless  Telegraph  and 
Telephone  Company. 

After  establishing,  on  question 
from  the  Chairman,  that  the  Pan- 
American  Company  was  or- 
ganized a year  ago  to  operate  in 
South  America  and  represented 
majority  American  holdings, 

Mr.  Nally  called  attention  to  the 
press  statement  of  Congressman 
Alexander,  which  incorporated 
the  Navy  Department’s  reasons 
for  Government  ownership.  He 
took  exception  to  the  statements 
that  “radiotelegraphy  is  not  a 
serious  competitor  of  the  cables,” 
and  “high-power  stations  are  not 
yet  able  to  receive  from  one 
another  all  day  in  all  seasons,” 
referring  to  the  evidence  of  the 
Navy  officials  before  the  com- 
mittee which  was  strongly  to  the 
contrary,  especially  Commander 
Hooper’s  statement  on  the  reli- 
ability of  communication  across 
the  ocean,  literally,  “now  we 
never  miss  a message  from  the 
other  side ; that  is  a fact.” 
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On  the  question  of  secrecy  Mr. 
Nally  said : “It  had  always  been 
acknowledged  that  cable  com- 
munication possesses  the  virtue 
of  secrecy,  but  I was  startled 
some  months  ago  by  a report 
coming  from  a representative  of 
the  Navy  Department  that  there 
were  reasons  for  the  belief  that 
submarine  cable  communication 
would  be  no  longer  secret,  and  it 
was  feared  that  the  enemy  was 
copying  all  of  the  intelligence 
which  passed  between  the 
United  States  and  our  allies. 
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“This  was  supposed  to  have  been  accomplished  by  lay- 
ing a short  length  of  submarine  cable  parallel  to  and 
alongside  of  the  existing  cable,  and  continuing  the  short 
length  into  Germany,  where  signals  induced  in  the  short 
length  of  cable  were  easily  read  by  means  of  recorders 
and  magnifiers. 

“This  is  an  old  trick,  often  played  on  land,  but  the 
report  was  not  credited  by  practical  cable  engineers; 
nevertheless,  it  was  an  interesting  possibility  and  inas- 
much as  it  was  sponsored  by  representatives  of  the  Navy 
Department  there  is  no  reason  why  they  should  not  be 
expected  to  support  the  statement  in  contradiction  of 
their  present  statement  that  submarine  cable  communica- 
tion is  secret. 

“It  is  quite  true  that  ‘signals  from  radio  stations  are 
transmitted  equally  in  all  directions,’  but  it  is  not  true 
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that  ‘all  nations  can  read  the  business  of  all  others.’  That 
one  individual  may  not  learn  the  business  of  another  and 
that  one  nation  may  not  know  the  private  correspondence 
of  another  is  the  prime  reason  for  the  use  of  codes  and 
ciphers.” 

He  thought  it  misleading  to  say  that  wireless  telegraphy 
is  not  a serious  competitor  of  the  cables,  noting  that  both 
have  distinct  and  separate  value,  and  that  some  of  the 
reasons  urged  against  radio  would  not  bear  analysis. 

He  then  anticipated  the  possibility  a world-wide  range 
station  broadcasting  a daily  digest  of  American  news  in 
the  interests  of  international  harmony,  a service  impos- 
sible of  duplication  by  submarine  cables. 


The  650-foot  towen  of  the  new  Annapolis  station,  the  naval  high-power 
installation  which  was  prominently  featured  in  the  discussion  of  tile  bill 


Lieutenant  Cooper’s  testimony  was  the  next  subject 
for  his  examination.  The  attempt  made  by  the  ex-amateur 
to  imply  that  sensational  progress  in  the  art  had  been 
made  during  the  eighteen  months  of  war  was  misleading, 
he  showed,  by  analysis  of  the  three  most  important  ad- 
vances Lieutenant  Cooper  had  related.  These  were  (1) 
distant  control;  (2)  success  in  duplex  operation;  (3)  the 
design  of  a directional  antenna. 

Commenting  on  the  first  so-called  advance  in  the  art, 
Mr.  Nally  said: 

“In  order  that  the  committee  might  appreciate  the  cor- 
rect facts  in  the  development  of  distant  control  and  duplex 
operation,  and  of  which  apparently  some  naval  officers 
are  not  even  aware,  it  is  only  necessary  to  mention  that 
transoceanic  communication  was  first  established  by  the 
Marconi  Company  between  Ireland  and  Nova  Scotia,  in 
1907,  or  1 1 years  ago.  The  service  rendered  at  that  time 
was  limited  in  character  and  was  utilized  mainly  by  news- 
papers. The  service,  however,  was  so  successful  that  it 
was  opened  the  'following  year,  1908,  or  10  years  ago, 
to  general  public  correspondence  in  competition  with  the 
existing  submarine  cable  facilities,  and  many  hundreds 
of  thousands  of  commercial  messages  were  transmitted 
between  Great  Britain  and  Canada,  or  the  United  States, 
without  serious  interruption,  until  1917,  when  the  stations 
were  utilized  exclusively  for  governmental  purposes.  In 
passing,  I might  mention  that  this  same  trans-Atlantic 
service  has  been  released  by  the  British  and  Canadian 
naval  authorities  since  the  armistice  was  signed,  and  is 
again  open  to  commercial  intercourse  in  competition  with 
the  submarine  cables. 

“This  was  the  first  and  most  important  long-distance 
wireless  commercial  circuit,  and  the  experience  'gained 
in  the  operation  of  this  pioneer  circuit  has  been  of  inesti- 
mable value  to  the  art  in  the  development  and  progress 
of  later  and  higher  powered  transoceanic  wireless  cir- 
cuits. During  all  this  time,  when  the  obstacles  appeared 


almost  unsurmountable  and  when  the  financial  success  of 
such  service  was  seriously  doubted  by  most  people,  there 
was  no  particular  interest  in  international  radio  communi- 
cation shown  by  our  Navy  Department.  It  is  true  that 
the  Navy  Department,  within  the  last  five  years,  has  built 
a number  of  high-power  stations,  the  object  of  which  was 
to  communicate  in  emergency  with  our  naval  outposts, 
such  as  Hawaii,  Guam,  and  the  Panama  Canal;  but  the 
first  noticeable  desire  of  the  Navy  Department  to  engage 
in  commercial  international  communication,  was  discern- 
ible shortly  after  circumstances,  with  which  the  commit- 
tee is  thoroughly  familiar,  placed  the  operation  of  the 
Sayville  and  Tuckerton  high-power  stations  in  the  hands 
of  the  Navy  Department.  They  immediately  realized  the 
full  possibilities  of  an  international  high-power  radio  cir- 
cuit, and  we  have  it  on  record,  in  the  minutes  of  the 
previous  hearing,  that  the  operation  of  these  stations  was 
so  profitable  that  within  a period  of  two  years,  and  after 
deducting  all  naval  operating  charges,  a return  of  over 
30  per  cent  has  been  earned  upon  the  investment.  This 
high  return,  however,  was  not  so  much  due  to  the  efficient 
operation  of  the  stations,  as  claimed  by  the  Navy  Depart- 
ment, as  to  the  exorbitant  tolls  which  were  charged  on 
the  traffic  handled.  Prior  to  the  severance  of  the  sub- 
marine cables  connecting  the  United  States  with  Ger- 
many, the  tariffs  were  25  cents  and  12 1/2  cents  per  word, 
but  during  the  time  that  the  radio  stations  were  operated 
by  the  Navy  Department,  this  tariff  was  set  at  50  cents 
per  word. 

“As  Secretary  Daniels  openly  informed  us,  a few  days 
ago,  it  would  be  ‘good  business’  for  the  Navy  Department 
to  take  over  the  operation  of  all  high-power  radio  stations, 
but  it  should  not  be  forgotten  that  this  ‘good  business’ 
was  foreseen  in  1908  by  the  Marconi  Company  and  ever 
since  that  time  we  have  been  striving  to  improve  our  high- 
power  machinery,  so  that  we  might  have  an  opportunity 
to  fully  enjoy  the  fruits  of  our  labors,  and  also  to  earn 
for  our  22,000  stockholders  some  suitable  return  on  the 
investment  of  the  many  millions  which  we  have  placed 
into  high-power  stations  waiting  at  this  moment  to  fur- 
nish a commercial  international  high-power  service  to 
Great  Britain  and  Ireland,  to  Scandinavia  and  Russia, 
and  to  Hawaii,  Japan,  and  the  Far  East.” 

Claims  had  been  made  by  the  Navy  for  the  specific 
improvements  represented  by  distant  control  and  duplex 
operation;  on  this  question  Mr.  Nally  observed:  “Radio 
engineers  the  world  over  will  corroborate  my  statement 
that  the  Marconi  Company  was  the  originator  of  the 
schemes  of  duplex  operation  and  distant  control.  In  the 
year  1912,  the  original  trans-Atlantic  service  having  be- 
come congested  with  traffic,  it  became  necessary  to  in- 
crease its  carrying  capacity,  and  Marconi  engineers 
planned  the  method  by  which  the  capacity  of  that  circuit 
was  doubled  by  the  use  of  duplex  operation;  and,  since 
that  date — I repeat,  this  was  six  years  ago — the  trans- 
Atlantic  service  spoken  of,  has  been  continuously  worked 
-duplex.  At  the  same  date,  Marconi  engineers  arranged 
for  the  operating  key  to  be  placed  some  50  miles  away 
from  the  transmitting  machinery,  and  this  has  since  that 
time  been  the  sole  manner  in  which  all  Marconi  high- 
power  stations  have  been  operated.  This,  gentlemen,  is 
the  same  distant  control  of  which  you  have  heard  Lieu- 
tenant Cooper  speak  in  connection  with  his  concentrated 
telegraph  office  in  the  Navy  Department  Building. 

“The  American  Marconi  high-power  stations,  which 
were  completed  on  the  Atlantic  coast  in  1914,”  he  con- 
tinued, “were  designated  for  exclusive  duplex  operation 
and  are  so  arranged  today.  The  American  Marconi 
trans-Pacific  high-power  stations,  which  have  seen  com- 
mercial operation  since  September  24,  1914,  were  de- 
signed for  duplex  operation  and  were  operated  by  this 
same  system  of  duplex  control.  For  confirmation  of  this 
fact  Lieutenant  Cooper  need  only  ask  several  of  his  ex- 
Marconi  operators  now  working  for  him  in  the  Navy 
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Department  Building,  and  who  formerly  operated  in  a 
highly  efficient  manner  the  Marconi  trans-Pacific  high- 
power  service  to  Hawaii  and  Japan. 

"We  are  particularly  gratified  to  learn  of  the  Navy 
Department’s  success  with  the  egg-shaped  wave,”  the 
speaker  next  observed,  “and  it  will  surely  interest  Mr. 
Marconi,  who  invented  and  patented  the  well-known 
Marconi  directional  aerial  many  years  ago,  the  effect  of 
which  is  to  project  a wave  more  effective  in  the  direction 
of  the  receiving  station  than  in  any  other  direction.  All 
Marconi  high-power  stations  in  this  country  were 
equipped  with  this  ‘egg-shaped  wave’  producing  antenna 
in  1913  and  1914.” 

Mr.  Nally  recalled  to  the  committee’s  attention  the 
statement  of  Lieutenant  Cooper  that  the  Navy  Depart- 
ment was  best  able,  from  a practical  operating  basis,  to 
say  what  could  be  done,  because  the  Navy,  during  the 
war,  had  more  experience  in  handling  high-power  radio 
traffic.  “The  radio  traffic  expert,"  Mr.  Nally  observed, 
“who  was  singled  out  by  the  Navy  to  directly  supervise 
the  operators  employed  in  this  central  radio  station  in 
Washington,  where  such  alleged  wonders  have  been 
worked,  was,  up  to  the  date  of  our  entering  the  war,  in 
direct  charge  of  the  Marconi  high-power  trans-Pacific 
circuit.  He  has  devoted  his  career  to  the  problems  of 
radio  communication  and  patriotically  offered  his  services 
to  the  Navy  Department  when  they  were  in  need  of  highly 
qualified  men.  We  do  not  claim  to  have  a monopoly  on 
operating  talent,  but  the  fact  stands  out  strongly  that  the 
Navy  Department,  in  April,  1917,  when  this  country 
entered  the  war,  was  short  of  really  competent,  high- 
grade  transoceanic  operators  and  appealed  to  this  com- 
pany for  such  men  as  we  had  specially  selected  and  spe- 
cially trained  for  this  important  branch  of  radio. 

“It  should  be  realized  that  there  is  a vast  difference  in 
the  efficient  operation  of  a ship-to-shore  service  and  the 
requirements  of  a high-powered  international  service. 
This  latter  work  is  most  exacting,  and  perhaps  not  more 
than  a few  out  of  a possible  hundred  average  wireless 
operators  have  the  requisite  ability  to  satisfactorily  cope 
with  the  heavy  and  high-speed  work  encountered  on  a 
transoceanic  wireless  circuit.  I have  already  said  that 
this  company  had  picked  a group  of  specialists,  and  it 
was  these  men  the  Navy  Department  made  special  call 
for,  to  assist  in  the  new  high-power  responsibilities  when 
this  country  entered  the  war.  With  one  or  two  excep- 
tions, the  whole  of  this  force  volunteered  its  services  to 
the  Navy  Department,  and  they  are  today  to  be  found 
occupying  responsible  positions  both  in  the  high-power 
stations  being  operated  by  the  Navy  Department  and  also 
in  the  central  radio  office,  with  which  Lieutenant  Cooper 
himself  is  connected. 

“I  might  also  say,”  he  continued,  “that  the  Marconi 
Company  has  successfully  operated  transoceanic  radio 
service  at  a higher  rate  of  speed  than  has  ever  been  ac- 
complished by  other  agencies.  The  Marconi  Company 
was  the  pioneer  in  automatic  high-speed  transmission  and 
automatic  high-speed  reception.  It  has  developed  this 
system  to  a remarkable  degree  of  proficiency.  Whereas 
it  is  not  possible  to  operate  a radio  circuit  by  hand  (or, 
as  we  term  it,  manual  operation)  at  more  than  30  words 
per  minute,  the  Marconi  Company  has  successfully  and 
for  long  periods  transmitted  by  automatic-speed  operation 
at  speeds  varying  from  60  to  100  words  per  minute.  This 
remarkable  advance  in  the  art,  as  can  readily  be  seen, 
immediately  doubles  and  even  quadruples  the  capacity  of 
a single  circuit.  I believe  I am  safe  in  saying  that  the 
Navy  Department  still  makes  use  of  the  old  system  of 
manual  transmission  in  the  operation  of  its  high-power 
stations.” 

To  illustrate  that  no  essential  difference  in  principle 
existed  between  radio  and  wire  communication — quoting 
a statement  made  by  the  Postmaster  General  Burleson — 
Mr.  Nally  referred  to  his  personal  career  of  pioneering 


in  all  forms  of  electrical  communication,  a continuous  ex- 
perience since  1875,  and  said  that  he  felt  no  appreciable 
change  when,  in  1913,  he  transferred  his  activities  to 
wireless.  He  then  touched  upon  the  unfortunate  early 
history  of  the  art  in  the  hands  of  unscrupulous  promoters. 
The  change  in  conditions  he  made  clear,  then,  by  the 
observations : “The  year  1912  found  the  Marconi  Wire- 
less Telegraph  Company  of  America  in  full  possession  of 
all  property  formerly  belonging  to  the  defunct  and  dis- 
honest United  Wireless  Telegraph  Company,  and  the 
Marconi  Company  undertook  to  construct  a substantial 
and  highly  efficient  organization  to  serve  the  public,  and 
I can  truthfully  say  that  it  has  succeeding  in  doing  so. 
The  corporation  today  is  as  clean  as  a hound’s  tooth,  it 
is  vigorous  and  virile,  and  it  has  made  surprising  strides 
in  the  last  few  years  and  in  the  face  of  a most  difficult 
and,  at  times,  most  discouraging  condition  and  under 
circumstances  that  would  ordinarily  have  caused  failure 
to  a less  vigorous  organization.” 

Acknowledging  the  tribute  which  had  been  made  by 
Commander  Hooper  to  the  Marconi  Company  and  its 
general  manager,  Mr.  Nally  briefly  summarized  the  pre- 
war and  war  activities  which  had  earned  this  credit.  He 
explained  how  the  chain  of  high-power  stations  had  been 
built  and  a highly  skilled  operating  personnel  selected  and 
trained  for  the  various  transoceanic  services,  which  the 
Government  took  over  with  our  entrance  into  the  war. 
He  also  noted  that  the  largest  source  of  supply  from 
which  trained  wireless  operators  were  drawn  was  repre- 
sented in  the  many  thousand  graduates  of  the  Marconi 
schools  of  instruction.  The  subsidiary  company’s  maga- 
zines and  textbooks,  he  fioted  also,  could  be  found  in  the 
homes  of  nearly  every  wireless  student  in  the  country. 
Expansion  of  the  Aldene  factory  to  meet  Government  de- 
mands was  dwelt  upon,  more  than  3,000  wireless  sets 
being  there  designed  and  developed  for  use  in  the  war. 

The  object  and  program  of  the  Pan-American  Company 
was  explained  in  detail  from  its  inception  by  letters  writ- 
ten to  the  Navy  Department  and  Secretary  Daniels  by  Mr. 
Nally  as  the  company’s  president,  This  correspondence 
developed  the  fact  that  the  only  opposition  to  Americans 
owning  and  operating  wireless  stations  in  South  America 
came  from  our  Government ; none  from  the  South  Amer- 
ican governments ; in  fact,  all  of  the  government  officials 
on  the  southern  continent  were  enthusiastic  and  anxious 
to  assist  in  every  way.  Secretary  Daniels,  it  was  said, 
was  absolutely  committed  to  Government  ownership,  but 
the  Navy  Department  hoped  the  Pan-American  Company 
would  go  ahead  with  construction  of  its  Argentina  station 
without  any  assurance  of  being  allowed  to  erect  the 
United  States  communicating  station. 

By  contrast  with  commercial  wireless  agencies  of  other 
countries,  many  handicaps  were  suffered  by  United  States 
manufacturers  and  operators,  a fact  which  was  illustrated 
by  a reference  to  conditions  encountered  in  Mexico.  In 
this  country,  Mr.  Nally  said,  the  Germans  were  in  full 
control  of  the  wireless  stations.  The  new  Mexican  con- 
stitution of  1916  provided  for  Government  ownership 
and,  lacking  capital  for  extension  of  service,  the  Carranza 
government  fell  an  easy  victim  to  the  wiles  of  the  German 
Telefunken  Company.  “There  exists  no  particular  preju- 
dice in  the  matter  of  doing  business  with  American  pri- 
vate corporations,”  Mr.  Nally  remarked,  “and  if  our 
company  had  been  in  position  to  go  ahead  freely  and 
with  the  support  and  cooperation  that  our  business  men 
have  a right  to  expect  from  the  United  States  Govern- 
ment in  their  dealings  abroad,  it  might  have  happened 
that,  instead  of  there  being  upward  of  25  wireless  stations 
in  Mexico  under  German  control,  as  at  present, . there 
would  be  25  under  American  control.  And  if  an  Ameri- 
can private  company  were  in  control  in  Mexico  I am 
sure  that  neither  Secretary  Daniels  nor  this  committee, 
nor  the  people  of  the  United  States  in  general,  would  fail 
to  see  anything  but  a decided  military  advantage  in  times 
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Multiplex  Radio  Sending 


Above:  The  receiving  room  of  the  central  control  sta- 
tion in  Washington  which  handled  all  transoceanic 
naval  messages  during  the  war 

To  the  left:  Secretary  of  the  Navy  Daniels,  whose 

campaign  for  government  ownership  was  largely  based 
upon  the  contention  that  interference  could  only  be 
removed  by  centralizing  control  of  high-power  station 
operation 
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A general  view  of  the  perforating  machines  for  messages  transmitted  from  the  centralized  station  by  distant  control 
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of  war  and  an  equally  valuable  commercial  advantage  in 
times  of  peace. 

“Although  the  Mexican  Government  claims  title  to  ajl 
these  stations,”  he  explained,  “the  apparatus  is  strictly 
German  and  there  have  been  German  operators  in  every 
one  of  the  25  odd  stations.  Moreover,  there  have  sprung 
up  Government  electrical  shops  with  German  superin- 
tendents, and  the  whole  system  has  been  supervised  by 
German  radio  experts  who  were  formerly  employed  at 
Sayville  and  Tuckerton  and  on  the  German  liners  which 
were  interned  in  this  country  at  the  beginning  of  the 
war.” 

Answering  the  federal  ownership  advocates  who  had 
stressed  economic  loss  and  retention  of  obsolete  equip- 
ment under  private  ownership,  the  Marconi  executive 
maintained  that  large  undertakings  were  retarded  because 
of  the  Government’s  wet  blanket  of  ownership  causing 
uncertainty,  and  gave  instances  where  high-power  appa- 
ratus had  been  scrapped  and  replaced,  to  prove  that  pri- 
vate enterprise  made  this  a practice  in  the  interests  of 
increased  revenue. 

In  closing,  Mr.  Nally  submitted  a concrete  plan  de- 
signed to  bring  to  an  end  costly  controversy  between  the 
Government  and  private  companies.  This  scheme  gave 
(a)  the  Government  exclusive  right  for  ship-to-shore 
commercial  wireless,  (b)  private  companies  to  receive 
governmental  sanction  to  develop  and  extend  commercial 
transoceanic  and  overland  wireless,  without  commercial 
competition  from  the  Government,  and  (c)  amateur  regu- 
lation satisfactory  to  both  federal  officials  and  the  experi- 
menters. He  suggested  that  the  Secretary  of  Commerce 
continue  the  licensing  function  and  a national  radio  com- 
mission representing  in  its  membership  of  five,  federal 
and  private  interests,  to  apportion  wave  lengths,  hear 
appeals  where  licenses  may  be  refused  or  revoked,  and 
recommend  to  Congress  whatever  additional  legislation 
may  be  necessary  from  time  to  time. ' In  the  interests  of 
national  safety  he  offered,  in  behalf  of  the  Marconi  Com- 
pany, that  only  American  citizens  be  employed  to  operate 
high-power  stations  and  all  to  be  enrolled  in  a reserve 
subject  to  military  call. 

Following  a considerable  period  of  cross-questioning 
by  the  committee  dealing  mainly  with  the  principle  of 
Government  ownership,  Mr.  Nally  was  succeeded  by 
David  Sarnoff,  commercial  manager  of  the  Marconi  Com- 
pany and  vice-president  of  the  Pan-American  Company. 
Mr.  Sarnoff  explained  in  detail  the  circumstances  which 
led  up  to  the  sale  of  the  Marconi  coastal  stations  and  ship- 
sets  to  the  Navy  Department,  showing  that  as  soon  as 
the  Navy  obtained  complete  control  of  all  wireless  sta- 
tions and  operations  at  the  outbreak  of  the  war  “it  fol- 
lowed a line  of  action  which  appeared  to  us  calculated 
to  destroy  the  Marconi  rental  system  and  to  render  the 
Marconi  coastal  stations  worthless  at  the  end  of  the  war,” 
so  there  would  be  no  alternative  but  to  sell  the  coastal 
stations  to  the  Government. 

He  then  attacked  the  bill  as  a measure  that  would  stifle 
the  development  of  the  radio  art.  He  quoted  the  utter- 
ance of  Hon.  Thomas  Ewing,  U.  S.  Commissioner  of 
Patents,  who,  in  1917,  said  that  if  the  Government  took 
over  wireless  it  would  largely  be  the  end  of  its  develop- 
ment and  that,  in  the  “matter  of  encouraging  scientific 
invention  the  Government  is  not  a shining  success  in 
comparison  with  private  enterprise.”  Mr.  Sarnoff  drew 
attention  to  the  fact  that  actual  operating  experience  had 
in  most  cases  been  the  basis  upon  which  invention  and 
improvement  rested,  questioning  then  where  the  outside 
technical  experts  could  obtain  further  experience  and 
knowledge  of  operating  conditions  under  a naval  monop- 
oly of  operation.  Government  salaries,  too,  were  noted 
to  be  unattractive  to  commercial  experts  and  offered  no 
inducement  to  them  to  become  a Government  employe. 

Restriction  of  overland  communication  was  another 
of  the  bill’s  evils,  Mr.  Sarnoff  contended;  he  illustrated 


its  utility  on  railroads,  showing  that  in  one  paralyzing 
storm  the  wireless  equipment  of  the  Lackawana  saved 
the  company  $150,000. 

“And  what  shall  we  say  about  the  future  of  the  wire- 
less telephone,  which  is  rapidly  coming  to  the  front," 
he  added,  “and  to  which  the  world  war  has  given  great 
impetus?  Leave  the  commercial  expansion  of  the  radio 
art  unhampered  and  I am  confident  that  it  is  only  a mat- 
ter of  a few  years  when  we  shall  have  transcontinental 
radiotelephony.  That  this  is  scientifically  possible  has 
already  been  demonstrated;  it  but  remains  for  technical 
experts  to  perfect  existing  wireless  telephone  apparatus, 
and  for  private  enterprise  to  erect  high-power  radio  tele- 
phone stations  to  effectively  compete  with  telephone  lines 
and  materially  reduce  telephone  tolls.  It  could  not  help 
but  reduce  the  rates,  because  a radio  telephone  station 
located  in  New  York  and  another  in  San  Francisco,  ca- 
pable of  continuous  transcontinental  communication,  will 
be  possible  of  erection  at  an  investment  of  approximately 
$1,000,000,  and  this  investment  is  small,  indeed,  compared 
with  the  investment  which  the  users  tie  up  when  talking 
over  a long-distance  wire  telephone  circuit  strung  be- 
tween New  York  and  San  Francisco,  which  investment, 
I should  say,  roughly,  represents  $20,000,000.” 

His  next  subject  was  the  interference  problem,  which 
he  termed  the  keynote  of  the  proponents’  arguments,  as 
expressed  by  Secretary  Daniels  as  the  “sole  reason”  for 
the  proposed  monopoly. 

“The  fact  that  Navy  Department  admits  that  there  is 
no  way  in  which  to  solve  the  interference  problem  except 
by  legislation  bears  the  most  eloquent  testimony  to  its 
poverty  in  scientific  perception  and  its  lack  of  faith  in 
human  genius  to  overcome  this  problem,”  he  said.  “In 
my  judgment  and  in  the  judgment  of  men  whose  scientific 
opinions  are  infinitely  more  valuable  than  mine,  the  prob- 
lem of  static  interference — which  interference  Prof.  Pupin 
so  aptly  termed  an  ‘act  of  God’ — was  a far  more  serious 
and  more  puzzling  and  less  hopeful  problem  to  solve 
than  that  of  wave-length  interference — ‘the  act  of  man.’ 

“In  discussing  the  static  problem  with  radio  men  I 
have  in  the  years  gone  by  been  told  by  some  of  the  lead- 
ing scientific  experts  that  in  their  opinion  the  static  prob- 
lem was  unsolvable  and  that  there  was  np  way  to  over- 
come it,  and  yet  this  baffling  problem,  an  obstacle  to  con- 
tinuous radio  communication  over  long  distances,  has 
been  solved,  and  solved  by  an  American  in  civilian  life, 
who  has  never  been  connected  with  the  Navy  Department 
or  any  other  Government  agency. 

“Only  yesterday  I discussed  anew  with  the  inventor 
of  the  static  preventer  the  question  of  interference  and 
asked  his  opinion  in  the  matter.  He  unhesitatingly  replied 
that  he  felt  confident  of  the  complete  solution  of  the 
interference  problem,  and,  what  is  more,  he  stated  that 
right  now,  every  day,  definite  and  important  progress  is 
being  made  and  that  the  complete  solution  of  what  is 
left  of  the  interference  problem  is  almost  in  sight. 

“If  the  members  of  this  committee  can  find  an  oppor- 
tunity to  refer  to  the  records  of  the  last  hearing,  held  in 
this  room  on  a similar  biH,  when  the  matter  of  interfer- 
ence was  discussed,  they  will  find  that  what  I have  said 
and  quoted  is  confirmed  by  the  opinions  expressed  by 
such  scientific  geniuses  and  men  skilled  in  the  radio  art 
as  Prof.  Pupin,  of  Columbia  University;  Prof.  Kennelly, 
of  Harvard  University,  and  Prof.  Goldsmith,  of  the  Col- 
lege of  the  City  of  New  York. 

“As  against  the  opinions  of  leading  scientific  minds,  let 
me  ask  which  of  the  proponents  of  this  bill  who  have  thus 
far  appeared  before  your  committee  are  willing  to  take 
issue  with  these  men  and  their  opinions,  and  to  state  as 
a scientific  conclusion  that  the  interference  problem  is 
unsolvable?  And,  further,  that  there  is  no  other  way  to 
meet  the  emergency  except  by  legislating  interference 


out  of  existence,  which,  perforce,  means  limiting  the  num- 
ber of  stations  operating  at  the  same  tipje  and  conse- 
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quently  limiting  the  number  of  messages  which  can  be 
sent  and  received  at  the  same  time.  This  would  place 
an  artificial  barrier  on  the  expansion  and  development 
of  a public  utility,  which  bids  fair,  under  commercial 
operation,  not  only  to  rival  but  to  surpass  every  other 
means  of  intelligence  transmission.  If  such  there  be 
among  the  proponents  of  this  bill,  let  me  say  for  his 
information  that  “interference”  has  not  singled  out  radio 
communication  for  its  sole  attack.  Mr.  Interference  has 
simply  come  to  life  again,  and  is  at  present  in  the  air 
but  looking  down  upon  the  Navy  Department,  which 


as  you  please.  This,  of  course,  means  a tremendous  sav- 
ing in  the  expense  of  installation  and  operation  of  tele- 
graph and  telephone  lines. 

“The  honorable  Secretary  has  stated  that  ‘there  is  a 
certain  amount  of  ether,  and  you  can  not  divide  it  up 
among  the  people  as  they  choose  to  use  it ; one  hand  must 
control  it.’  Now,  the  ether  knows  no  national  boundaries, 
or  3-mile  limits;  it  is  a common  and  international  me- 
dium, and  therefore  it  is  not  possible  for  one  hand  to 
control  it.  It  is  not  the  American  people,  and  not  the 
American  stations  which  our  Government  will  have  diffi- 


One  view  of  the  California  end  of  the  Marconi  trana-  Pacific  circuit,  for  the  operation  of  which  it  was 

stated  few  operators  could  qualify 


seems  to  include  the  only  people  fearing  his  power  and 
who  have  complained  to  Congress,  seeking  his  destruction 
and  annihilation  through  this  present  bill. 

“Our  old  friend  ‘interference’  seems  to  have  a par- 
ticular dislike  for  those  who  wish  to  communicate,”  he 
added,  “and  a study  of  this  scientific  subject  will  illus- 
trate that  in  the  early  days  of  land  wire  telegraphy  and 
telephony  they  experienced  exacriy  the  same  trouble  from 
inductive  disturbances  on  the  telegraph  lines,  and  cross- 
talk on  the  telephone  lines.  These  disturbances  were 
produced  in  a wire  by  the  operation  of  neighboring  wires. 
Now,  if  at  thait  time  legislation  similar  to  that  now  being 
sought  by  the  Navy  Department  had  been  enacted,  pro- 
hibiting the  stringing  of  telegraph  and  telephone  wires 
on  the  same  poles  and  compelling  duplicate  sets  of  poles 
and  lines,  separated  miles  apart,  would  the  present  high 
state  of  perfection  of  the  telegraph  and  telephone  systems 
have  been  reached?  I think  not. 

“What  happened  instead?  The  scientific  minds  strug- 
gled with  the  problem  until  they  solved  it,  and  interfer- 
ence from  neighboring  wires  is  no  longer  a problem,  and 
as  many  wires  can  be  strung  on  a pole  line  as  the  poles 
will  hold,  and  they  can  be  placed  almost  as  near  together 


culty  in  controlling,  because  it  has  the  power  of  the 
present  regulations,  and  the  ability  to  obtain  more  regu- 
lation if  this,  in  the  judgment  of  Congress,  seems  neces- 
sary. It  is  the  foreign  stations  that  may  cause  the  great- 
est amount  of  interference,  and  we  have  no  means  of 
controlling  them  except  by  international  agreement,  and 
if  we  can  get  along  harmoniously  with  all  of  our  neigh- 
bors in  the  rest  of  the  world  by  living  up  to  international 
agreements,  why  is  it  impossible  or  impracticable  for  the 
Navy  Department  to  get  along  amicably,  and  to  work  har- 
moniously with  its  friends  on  American  soil?  One  hand 
— to  use  the  Secretary’s  phrase — may  control  all  the  high- 
power  stations  in  the  United  States,  but  that  will  not 
prevent  interference  from  such  stations  as  may  be  erected 
in  Canada,  or  in  Cuba,  or  in  Mexico,  or  in  any  South 
American  country. 

“Gentlemen,”  he  continued,  “it  must  be  evident  to  you 
that  this  question  of  interference,  which,  it  has  been  stated, 
is  the  sole  reason  for  this  bill,  is  really  not  a reason — it  is 
an  excuse  for  obtaining  Government  ownership  and  Gov- 
ernment monopoly  of  all  radio  communication  in  this 
country.  Our  friends  the  English,  who  have  had  expe- 
rience in  telephone  lines,  do  not  seem  tof£e$t  the  increas- 
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ing  number  of  high-power  stations,  and  are  making  ex- 
tensive arrangements  for  some  long-distance  stations,  and 
it  is  significant,  too,  that  the  British  Government,  while 
operating  telegraph  and  telephone  lines,  has  not,  so  far 
as  we  know,  launched  on  a policy  of  Government  owner- 
ship of  high-power  radio  stations. 

“It  has  been  stated  to  you  that  only  seven  countries  at 
present  favor  or  permit  private  ownership  of  radio  sta- 


in summary  of  his  remarks  on  interference,  Mr.  Sar- 
noff  gave  his  opinion  that  the  enforcement  of  intelligent 
regulation  would  provide  all  of  the  benefits  sought  with 
none  of  the  perils  to  the  art  the  bill  imposed. 

Hon.  John  W.  Griggs,  president  of  the  American  Mar- 
coni Company,  was  heard  next.  He  observed  that  the 
bill  seemed  to  bear  most  directly  and  hardest  on  his  com- 
pany, the  most  important  in  capital,  property  and  stock- 


1. 


1.  An  extinct  crater  in  Hawaii 
which  serves  as  the  site  for  mast 
erection  of  one  of  the  Marconi  sta- 
tions, illustrating  the  type  of  en- 
gineering problem  encountered  in 
establishing  a world-wide  wireless 
system 


2.  The  utility  of  wireless  in  Ha- 
waii was  emphasized  by  a repre- 
sentative of  the  mid-Pacific  business 
men  who  protested  against  the 
Navy’s  bureaucratic  administration; 
the  photo  shows  the  mast  line  of 
Marconi’s  receiving  station 


tions,  but  it  has  not  been  stated  that  these  seven  countries 
are  the  only  countries  which  have  helped  to  develop  wire- 
less communication,  and,  therefore,  the  proponents  of  this 
bill  have  not  claimed  that  ship-to-shore  radio  communica- 
tion would  be  interfered  with  by  the  working  of  high- 
power  radio  stations,  and  I merely  wish  to  emphasize 
this  important  fact  that  private  operation  of  commercial 
high-power  international  radio  stations  has  nothing  what- 
ever to  do  with  the  interference  problem — so  far  as  this 
problem  applies  to  ship  and  shore  work.” 


holders,  and  the  oldest  company  in  the  United  States. 
“Its  present  capital,”  he  said,  “is  $10,000,000,  and  I think 
its  total  assets,  as  figured  on  its  statement,  amounts  to 
something  like  $12,000,000.  It  has  no  bonded  indebted- 
ness— it  has  no  indebtedness  whatever  except  the  week- 
to-week  current  bills  that  it  incurs.  It  has  paid  two  divi- 
dends in  the  course  of  the  15  or  16  years  it  has  been 
engaged  in  business.  It  has  22,000  stockholders,  the  most 
of  whom  are  residents  of  the  United  States,  who  acquired 
their  stock  with  the  hope  and  expectation  that  eventually 
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the  Marconi  Company  would  be  able  to  become  a success- 
ful competitor  of  the  oceanic  cables,  and  thereby  would 
derive  a large  income  which  would  justify  an  investor 
in  waiting  10  or  15,  or  even  20  years,  for  a dividend,  be- 
cause he  expected  when  the  result  was  obtained  he  would 
reap  largely  in  returns.” 

The  scope  of  the  tansoceanic  scheme  was  explained  and 
the  expenditure  of  $5,000,000  in  building  stations  for  the 
international  business.  He  referred  to  the  taking  over  of 
these  stations  at  the  outbreak  of  the  war,  and  now  that 
hostilities  had  ceased,  “in  comes  the  military  arm  of  the 
Government,  the  Navy  Department  of  the  United  States, 
and  asks  power  of  Congress  to  take  away  from  the  Mar- 
coni Company  not  only  these  stations  but  all  of  this  pros- 
pective business  that  it  has  been  planning  and  working 
and  spending  money  for  20  years  to  develop  and  build  up. 
Just  when  the  farmer  has  planted  his  seed,  plowed  his 
field,  and  harrowed  it,  and  cultivated  his  crop,  and  the 
corn  is  ready  to  husk,  the  Government  comes  in  and  says, 
‘We  want  that  crop.’ 

“Well,  there  must  be  some  justification  for  such  action 
as  this.  It  is  unusual ; it  is  severe.  The  requisitioning  of 
the  property  devoted  to  the  uses  of  commerce  or  manu- 
facture by  citizens  of  America,  the  requisitioning  of  that 
property  is  harsh,  unusual  in  time  of  peace,  and  ought  not 
to  be  permitted  by  Congress  except  on  grounds  of  public 
necessity.  You  cannot  take  ground  for  a railroad  under 
the  laws  of  condemnation  of  any  State  in  the  Union,  un- 
less it  is  necessary.  You  cannot  take  the  right  to  string 
telegraph  or  telephone  poles  unless  it  is  necessary  for  the 
purposes  I have  named.” 

Governor  Griggs  then  showed  the  inconsistency  of  the 
Navy’s  reasons  for  the  supposed  necessity.  He  referred 
to  the  fact  that  arguments  in  1917  had  been  military  nec- 
essity, reasoning  which  experience  had  proved  fallacious ; 
the  present  reason  was,  therefore,  a new  one — interfer- 
ence. He  did  not  deal  with  that  technical  feature,  but 
he  referred  to  the  broad  question  of  interfering  with  the 
operation  by  the  Navy  of  its  stations  when  the  nation  was 
not  at  war.  “In  time  of  peace  the  interests  of  commerce 
and  business  are  superior  to  all  the  navies  of  the  earth,” 
he  noted.  “This  country  does  not  exist  for  the  benefit 
of  the  Navy.  The  Navy  Department  exists  for  the  benefit 
of  this  country,  and  no  interests  of  this  country  should 
be  subordinated  to  the  control  of  the  Navy  Department 
merely  because  they  want  it,  and  substantially  that  is  the 
only  reason  that  is  behind  this  bill  so  far  as  these  officers 
of  the  radio  bureau  of  the  department  are  concerned. 

“Let  me  ask  you  this:  What  law  compels  the  Navy 
Department  to  transmit  official  business  or  press  mes- 
sages by  these  stations  if  they  take  them  over?  And  if 
they  are  willing  to  transmit  messages,  if  they  find  that 
the  needs  of  communication  in  time  of  peace,  when  bat- 
tleships will  lie  rusting  in  harbors — if  they  find  that  the 
needs  of  their  service  will  still  permit  some  business  to 
be  carried  on,  how  will  they  carry  it  on?  We  have  had 
a censorship  for  the  last  year  and  a half.  No  man  could 
send  a message  by  cable  unless  it  passed  a Government 
censor.  No  newspaper  could  get  a communication  from 
the  front  unless  it  was  such  as  the  censor  permitted  to 
come  over  the  wires.  Do  you  want  to  perpetuate  a cen- 
sorship in  the  Navy  Department?  If,  then,  the  power, 
the  only  power,  to  operate  transoceanic  stations  is  the 
Navy  Department,  what  newspaper,  what  correspondent, 
what  business  house  but  what  would  be  at  the  mercy  of 
some  lieutenant  commander  who  had  a prejudice  against 
the  paper  or  the  correspondent  or  the  business  house  and 
did  not  like  it,  and  who  would  not  take  their  messages 
unless  they  conformed  to  his  ideas  of  what  was  proper 
news  to  send  across?  Is  there  anything  to  hinder  that? 
The  interests  of  the  Navy  Department  could  always  be 
cited  as  the  reason  why  particular  news  should  not  come. 
I do  not  hesitate  to  say  that  I can  conceive  of  no  emer- 
gency in  time  of  peace  connected  with  the  maintenance 


arid  operation  of  the  American  Navy  or  naval  stations 
which  would  require  that  they  should  have  first  control 
of  long-distance  wireless.  I say  the  first  use  belongs  to 
business  and  commerce ; it  belongs  to  the  business  people, 
belongs  to  the  press  people,  to  the  commercial  people  of 
the  United  States,  and  it  does  not  belong  to  the  officers 
of  the  Navy  Department.” 

Tying  up  the  proposition  for  radio  monopoly  to  the 
policy  of  Government  ownership  projected  by  Postmaster 
General  Burleson,  the  Marconi  Company’s  president  called 
the  bill  inadequate  and  inartistic.  He  strongly  attacked 
its  provisions  for  compensating  station  owners  after  con- 
fiscation of  their  property.  The  methods  of  dealing  with 
the  person  whose  property  is  thus  taken  he  termed  un- 
just, unfair  and  arbitrary.  “I  want  to  call  your  atten- 
tion,” he  said,  “to  the  fact  that  that  does  not  provide  at 
all  for  just  compensation.  Just  compensation  is  what  the 
Government  owes  for  the  property  taken. 

“If  you  have  a company  like  the  Marconi  Company, 
that  has  been  20  years  elaborating,  improving,  expand- 
ing, building  up  to  a certain  point  of  perfection,  and  then 
the  Government  comes  in  and  takes  that  merely  at  its 
scrap-rate  value,  or  its  value  as  it  stands,  and  does  not 
take  it  as  its  value  as  a going  company,  nor  take  into  ac- 
count what  it  is  capable  of  earning,  nor  take  into  account 
the  money  that  has  been  spent  working  it  up,  scrapping 
of  machinery  and  apparatus,  and  has  taken  all  these  20 
years — you  see  how  much  encouragement  you  are  giving 
people  to  invest  their  money  in  enterprises  of  this  kind, 
and  you  see  how  unjust  it  is  to  these  stockholders,  who 
have  been  willing  to  wait,  5,  10  or  15  years  until  the 
company  could  do  this  business  and  earn  dividends,  to 
buy  them  out  for  the  scrap  value  of  their  stations. 

“Two  years  ago  Captain  Todd  said  significantly  that 
he  thought  these  stations  could  be  got  for  $5,000,000  and 
if  we  waited  five  years  they  would  be  worth  $20,000,000,” 
he  continued.  “There  was  evidence  that  Captain  Todd 
knew  when  these  stations  were  put  in  operation  the  large 
business  that  we  expect  was  coming  to  them  and  the 
profits  that  were  earned  by  the  company,  property  which 
represented  merely  on  the  ground  $5,000,000,  as  a going 
concern  would  be  worth  $20,000,000.  I do  not  tie  myself 
to  any  figures,  but  you  know  the  difference  between  the 
preparation  to  do  business  and  the  doing  of  business. 

“Let  us  see  what  it  is  that  they  propose  thus  to  take  in 
this  arbitrary  way.  They  propose  to  take  the  Marconi 
system  in  the  United  States.  Well,  what  is  the  Marconi 
system  and  who  is  Marconi?  I would  like  to  read  to  you 
a judicial  statement  made  in  1905  by  Judge  Townsend, 
of  the  United  States  Circuit  Court  for  the  Southern  Di- 
vision of  New  York,  in  a patent  suit.  I read  from  One 
Hundred  and  Thirty-eighth  Federal  Reporter,  page  673 : 

The  exact  contribution  of  Marconi  to  the  art  of  spark  tele- 
graphy may  be  stated  as  follows:  Maxwell  and  Crookes  pro- 
mulgated the  theory  of  electrical  oscillations  by  means  of 
disrupted  discharge.  Hertz  produced  these  oscillations  and 
described  their  characteristics.  Lodge  and  Popoff  devised 
apparatus  limited  to  lecture  or  local  experiments  or  to  such 
impracticable  purposes  as  observation  of  thunderstorms. 
Marconi  discovered  the  possibility  of  making  these  disclosures 
available  by  transforming  these  oscillations  into  definite  sig- 
nals, and,  availing  himself  of  the  means  then  attained,  com- 
bined the  abandoned  and  laboratory  apparatus  and  by  suc- 
cessive experiments,  recognized  and  developed  them  into  a 
complete  system,  capable  «f  commercially  utilizing  his 
discoveries. 


“Marconi  has  been  recognized  by  almost  all  the  great 
scientific  societies  of  the  world  as  the  real  inventor  and 
discoverer  of  the  practical  art.  He  has  had  conferred 
upon  him  the  Nobel  prize.  The  Governments  of  Great 
Britain,  of  France,  of  Spain,  of  Belgium,  of  Russia,  of 
Italy  have  honored  him  by  reason  of  that  invention.  The 
only  two  great  commercial  countries  that  have  persistently 
refused,  so  far  as  their  governments  are  concerned,  to 
recognize  Marconi  or  his  patents  are  the  United  States 
and  Germany!” 
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The  attitude  of  the  Navy  Department  toward  inventors 
and  patentees  was  then  illuminated  by  Governor  Griggs, 
telling  of  the  experience  of  the  Marfconi  Company.  “Its 
patents  are  supposed  to  be  monopolies,”  he  observed,  “and 
they  are  given  monopolies  as  incentives  to  reward  inven- 
tion and  discovery;  and  in  that  respect  we  are  proud  of 
our  monopoly. 

“Very  early — as  early  as  1904 — the  Navy  Department 
began  equipping  naval  vessels  with  piratical  apparatus 
purchased  from  companies  that  made  apparatus  and, sold 
it  embodying  the  Marconi  patents.  The  Marconi  Company 
protested  to  the  Navy  Department  against  that  practice 
and  said  it  was  not  fair  to  a patentee  to  have  the  United 
States  Government,  which  granted  the  patent,  accept 
goods  and  buy  them  from  a pirate.  It  was  replied  by  the 
admiral,  who  at  that  time  had  charge  of  the  bureau,  that 
the  Navy  Department  took  no  cognizance  of  patent  rights, 
except  so  far  as  they  had  been  adjudicated  by  some  court. 
Whereupon  the  Marconi  Company  brought  a suit  against 
the  deForest  Wireless  Co.,  and 
the  Marconi  patents  were  sus- 
tained as  valid,  and  the  deFor- 
est Co.  was  enjoined,  and  there 
was  a complete  judicial  deter- 
mination of  the  validity  of  the 
Marconi  patents  by  Judge  Town- 
send, who  was  a very  able  judge. 

“Whereupon  we  meandered 
again  down  to  the  Navy  Depart- 
ment and  saw  the  admiral  and 
said  to  him:  ‘Sir,  we  have 

brought  suit  against  an  infringer, 
and  the  Circuit  Court  of  the 
Southern  District  of  New  York 
has  declared  our  patent  valid, 
and  we  now  ask  you  to  cease 
buying  apparatus  from  these  in- 
fringers.’ And  the  admiral  said : 

‘We  can  not  recognize  the  de- 
cision of  a subordinate  court. 

We  must  have  a decision  of  an 
appellate  court.’  ‘Ah,  but,’  we 
said,  ‘deForest  will  not  appeal. 

He  acquiesces  in  the  decision.’ 

To  which  Admiral  Manning  re- 
plied, ‘Well,  that  is  your  mis- 
fortune.’ 

“The  Navy  Department  pro- 
ceeded from  that  time  to  this, 
against  our  protest,  ordering  ap- 
paratus that  embodied  the  pat- 
ents of  the  Marconi  Company, 
which  had  been  adjudicated,  arid 
some  of  them  subsequently  adju- 
dicated— some  other  patents — by 
the  Circuit  Court  of  Appeals. 

They  went  right  on,  in  spite  of 
decisions,  and  protests,  and  ev- 
erything, ordering  apparatus 
from  piratical  contractors. 

“Well,  several  years  ago,  hav- 
ing got  no  relief  whatever  from 
this  treatment  by  the  Navy  De- 
partment, we  began  suit  against 
the  Government  in  the  Court  of 
Claims  to  recover  royalties  for 
the  apparatus  which  they  had 
bought  from  pirates,  the  claims 
arising  under  the  adjudicated 
patents;  and  what  do  you  think 
the  Government  did?  They  not 
only  denied  our  right  to  any  roy- 
alty, but  they  denied  the  validity 
of  the  patents  and  required  us 


again  in  the  Court  of  Claims  to  go  through  another  trial 
as  to  validity  of  patents  which  had  been  passed  on  by  the 
Circuit  Court  of  Appeals,  although  applications  for  certio- 
rari to  the  Supreme  Court  were  refused.” 

Mentioning  the  earlier  discussion  over  the  policy  of 
having  stations  in  South  America  controlled  by  the  U.  S. 
Government  or  private  companies,  Governor  Griggs  made 
the  following  point:  “If  in  time  of  war  in  which  the 

United  States  or  The  Argentine  is  a neutral,  a private 
company  is  allowed  to  carry  on  communication  with  a bel- 
ligerent country,  it  is  not  a breach  of  neutrality  on  the  part 
of  the  country.  But  if  a Government  station  in  Argentina 
or  in  the  United  States  carries  on  communication  with  a 
belligerent  Government,  it  is  a breach  of  neutrality  under 
international  law !” 

Testimony  by  Marconi  officials  concluded  with  Gov- 
ernor Griggs’  statement.  Two  full  days  were  occupied 
by  other  wireless  men,  mainly  in  opposition.  Aside  from 
( Concluded  on  pane  46) 
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Multiplex  Telegraphy  and  Telephony 

The  Use  of  Radio  Frequency  Currents 


TIT  HEN  Prof.  J.  A.  Fleming  devised  the  two  element 
* ’ valve  for  the  detection  of  radio  frequency  oscilla- 
tions and  proved  beyond  all  doubt  its  rectifying  properties 
and  moreover,  when  deForest  and  Weagant  added  the 
third  electrode  for  further  control  of  electron  currents, 
they  blazed  the  way  for  a series  of  developments  which 
have  well-nigh  revolutionized  both  wireless  and  wire 
communication.  The  discoveries  of  Armstrong  after  a 
series  of  intensive  experiments,  in  respect  to  regenera- 
tive amplification  engaged  the  attention  of  physicists 
throughout  the  world.  Numerous  commercial  applica- 
tions of  the  vacuum  tube  followed  with  astounding  rapid- 
ity. In  fact,  new  inventions  and  further  applications  ap- 
peared in  such  numbers  that  it  has  been  somewhat  dif- 
ficult even  for  the  scientist  to  keep  abreast  of  the  times. 
For  no  sooner  had  one  discovery  been  heralded  forth  than 
another  appeared  of  possibly  greater  importance. 

Telephone  engineers  were  quick  to  foresee  the  possibil- 
ities of  the  vacuum  tube  in  wire  communication  and  to 
apply  them  in  numerous  ways  to  increase  the  efficiency 


of  low  frequency  alternating  currents.  The  three  elec- 
trode vacuum  tube  is  not  only  employed  for  the  detection 
of  damped  and  undamped  electrical  oscillations  in  radio 
but  also  is  used  as  a generator  of  radio  frequency  cur- 
rents at  frequencies  from  one-half  cycle  to  twenty  million 
per  second.  Its  use  in  cascade  connection  as  a radio  or 
audio  frequency  amplifier  is  well  known  to  those  engaged 
in  radio  engineering.  Now-a-days,  the  use  of  five  to 
eight  tubes  in  cascade  is  common  and  not  only  are 
enormous  amplifications  obtained  but  the  factor  of  selec- 
tivity, that  is,  discrimination  between  interfering  wireless 
signals,  has  been  remarkably  increased. 

Recent  reports  concerning  the  development  of  a novel 
system  of  wire  communication  whereby  five  telephone 
conversations  and  two  telegraph  messages  were  trans- 
mitted simultaneously  over  one  pair  of  wires  between 
Washington  and  Pittsburgh  have  arrested  the  attention 
of  the  newspaper  reading  public,  but  the  layman  is  usually 
told  that  the  apparatus  is  too  complicated  to  be  under- 
stood by  the  unscientific  mind.  This  is  true  in  a limited 
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Multiplex  communications  over  one  pair  of  wires  have  been  made  possible  by  use  of  radio  frequency  currents 


of  land  line  telephony.  An  air  of  mystery,  however,  has 
surrounded*  their  experiments  and  the  layman  often  is 
led  to  believe  that  the  tube  was  perfected  solely  through 
their  efforts.  Nevertheless  it  was  Fleming’s  fundamental 
discovery  that  made  these  developments  possible,  not- 
withstanding all  arguments  to  the  contrary. 

It  was  the  adoption  of  the  three  element  electrode 
vacuum  tube  as  a repeater  and  amplifier  that  made  long 
distance  wire  telephony  possible  between  New  York  and 
San  Francisco ; and  it  is  because  of  the  ease  by  which 
radio  or  audio  frequency  currents  can  be  modulated  by 
the  vacuum  tube  that  the  modern  wireless  telephone  has 
been  developed  to  such  a high  degree  of  perfection.  It  is 
an  outstanding  fact  that  the  art  of  wireless  telegraphy 
is  responsible  for  great  advances  in  the  wire  communica- 
tion, for  many  of  the  devices  developed  for  radio  use 
have  been  found  equally  applicable  to  wires.  The  tube 
now  is  being  applied  in  miscellaneous  ways  in  general 
electrical  work. 

The  vacuum  tube  is  susceptible  to  so  many  uses  that 
each  particular  application  of  the  tube  should  be  the  sub- 
ject of  a special  article.  The  two  electrode  vacuum  tube 
is  now  sold  as  a commercial  article  for  the  rectification 


sense,  but  nevertheless  the  system  mentioned  in  published 
reports  is  simply  an  application  of  well-known  discoveries 
primarily  engendered  in  wireless  telegraph  research. 

A diagram  portraying  in  a non-technical  manner 
the  multiplex  wire  system  is  shown  in  figure  1.  But  the 
burning  question  of  the  layman  is,  how  can  several  tele- 
phone currents  be  made  to  pass  over  the  same  wires  and 
enter  specific  receiving  apparatus  without  interference. 
It  would  indeed  present  a difficult  problem  were  it  not  for 
the  well-known  resonance  phenomenon  encountered  in 
circuits  employing  the  high  frequency  currents  of  wire- 
less telegraphy.  To  illustrate : If  we  generate  radio  fre- 
quency currents  around  50  to  60  thousand  cycles  per 
second  and  we  wish  to  impress  these  currents  upon  other 
circuits,  the  maximum  current  flow  in  the  last  named 
circuits  will  only  take  place  when  they  are  tuned  to  exact 
resonance,  that  is,  when  their  natural  period  of  electrical 
oscillation  is  identical  with  that  of  the  energy  producing 
circuit.  Moreover,  if  we  generate  currents  of  several 
radio  frequencies  say  for  example,  30,000,  40,000,  50,000 
and  60,000  cycles  and  connect  them  to  a common  line, 
and  we  provide  at  the  distance  receiving  station  several 
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circuits  tuned  to  these  four  frequencies,  we  find  that  each 
particular  frequency  generated  at  the  transmitter  will 
automatically  find  its  way  into  the  receiving  circuit  tuned 
to  that  particular  frequency  and  none  other.  The  reason 
for  this  is  that  the  circuit  at  the  receiving  station  which 
is  tuned  to  a particular  frequency  of  oscillation  offers  the 
least  impedance  to  that  frequency  and  high  impedance  to 
all  other  frequencies. 

Coming  back  to  the  simple  wire  telephone  it  is  well 
known  that  the  speech  frequency  currents  generated  in 
such  circuits  by  the  human  voice  are  not  only  variable  in 
amplitude,  but  in  frequency  as  well.  The  frequencies 
usually  lie  between  200  and  2,000  per  second.  Imagine, 
then  the  absurdity  of  trying  to  transmit  five  telephone 
conversations  each  of  which  covered  a range  of  several 
speech  frequencies  over  the  same  circuit.  Those  familiar 
with  the  problems  of  telephoning  will  tell  you  that  it 
would  not  be  possible  to  weed  out  at  the  receiving  station 
any  one  of  these  particular  conversations.  The  question 
then  arises,  how  is  this  done  by  means  of  the  land  line 
system  so  widely  heralded. 

We  have  mentioned  the  striking  effects  of  resonance 
in  radio  frequency  circuits  and  coupled  with  this  it  is 
well  known  that  current  frequencies  above  20,000  cycles 
per  second  occur  at  rates  to  which  the  human  ear  is  not 


Figure  2 — Oicillogram  of  voice-current  traaemitted  over  a telephone  circuit 


responsive.  Consequently  if  a telephone  receiver  is  em- 
ployed to  detect  these  currents,  in  radio  or  wire  telephony, 
no  sound  is  heard.  But  if  we  modulate  the  amplitude  of 
such  a high  frequency  current  at  speech  frequencies  by 
a microphone  transmitter,  the  telephone  diaphragm  at 
the  receiving  station  through  the  medium  of  an  oscillation 
detector  will  move  in  accordance  with  these  variations, 
reproducing  the  signal  being  transmitted. 

A typical  oscillogram  of  voice  currents  is  shown  in 
figure  2,  the  variation  in  amplitude  and  frequency  being 
clearly  indicated.  The  difficulty  of  weeding  out  several 
such  currents  at  the  receiving  station  is  obvious.  On  the 
other  hand,  the  unmodified  radio  frequency  current  shown 
in  figure  3 has  a definite  wave  form  and  if  several  fre- 
quencies are  transmitted  over  one  wire  they  can  be 
weeded  out  at  the  receiving  end  of  the  line  by  resonant 
radio  frequency  circuits.  If  then,  we  modulate  these 
radio  frequency  currents  at  speech  frequencies  by  an 
ordinary  telephone  transmitter  as  in  the  oscillogram  in 
figure  4 we  obtain  an  audio  frequency  variation  of  the 
radio  frequency  current  at  the  receiving  station  which, 
through  the  agency  of  the  vacuum  tube  amplifier,  appears 
in  the  head  telephone  as  a speech  frequency  current.  It 
is  by  this  method  that  several  telephonic  conversations 
are  carried  on  simultaneously  without  interference. 

At  the  transmitter  the  grid  and  plate  circuits  of  a 
vacuum  tube  are  connected  for  the  generation  of  radio 
frequency  currents  of  any  desired  pre-determined  fre- 
quency. Either  the  grid  or  plate  circuit  of  the  tube  is  con- 
nected to  a microphone  transmitter  for  speech  frequency 
modulations  of  the  line  current.  These  modulated  cur- 
rents, whose  frequency  remains  substantially  constant,  but 


whose  amplitude  varies  as  the  frequency  of  the  speech 
currents,  are  induced  in  the  wire  line  and  are  weeded 
out  at  the  receiving  station  by  vacuum  tube  amplifiers, 
the  grid  circuits  of  which  are  made  resonant  to  a par- 
ticular radio  frequency.  Owing  to  the  extreme  sensi- 
tiveness of  these  amplifiers,  very  feeble  line  currents  give 
good  signals  at  the  receiving  station. 


Figure  3 — Oscillogram  of  a high-frequency  current 

No  particular  installation  was  made  between  Wash- 
ington and  Pittsburgh,  but  the  toll  line  carrying  these 
multiplex  currents  extends  from  the  Tuxedo  test  station 
just  outside  of  Baltimore,  Md.,  to  the  Brushton  station 
just  outside  the  city  of  Pittsburgh.  From  Washington  to 
Tuxedo  and  Pittsburgh  to  Brushton  there  are  provided 
as  many  ordinary  telephone  circuits  as  are  required  for 
the  ordinary  and  multiplex  use  of  the  toll  lines  between 
Tuxedo  and  Brushton — in  this  particular  case  five. 
These  five  circuits  do  not  in  any  way  differ  from  ordinary 
telephone  circuits  either  from  the  standpoint  of  talking, 
signaling  or  operating.  The  Brushton  and  Tuxedo  sta- 
tions contain  the  vacuum  tube  generating  apparatus  and 
the  current  filters  for  the  varfous  radio  frequencies. 

Telegraphic  currents  sent  over  the  wire  do  not  affect 
this  apparatus,  for  since  these  currents  occur  at  an  audio 
frequency  and  the  telephone  circuits  are  responsive  to 
radio  frequency  currents  only,  no  interference  results.  It 
has  been  possible  for  some  time  to  take  two  adjacent 
metallic  telephone  circuits  and  to  connect  them  to  provide 
an  additional  phantom  circuit.  It  is  also  possible  to 
employ  these  four  wires  for  a telegraph  circuit  without 
interference  with  the  telephonic  currents,  but  in  the  sys- 
tem cited  two  wires  are  employed  for  multiplex  communi- 
cation without  interference.  It  should  be  understood  that 


Figure  4— Oscillogram  of  a high-frequency  current  modified  to  transmit 
a voice-current 


it  is  through  the  resonance  phenomena  accompanying 
high  frequency  alternating  currents  that  such  a system  is 
possible  and,  moreover,  it  is  the  simplicity  of  the  vacuum 
tube  as  a generator  of  high  frequency  currents  and  its 
sensitiveness  as  a repeater  and  an  amplifier  that  makes 
this  non-interfering  common  highway  feasible. 

It  is  safe  to  prophesy  that  the  cable  soon  will  employ 
this  system  of  communication. 
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The  Weagant  Oscillation  Valve 

A Striking  Improvement  on  the 
Original  Fleming  Oscillation  Valve 


Roy  A.  Weagant,  chief  engineer  of  the  Marconi  Wireless  Telegraph  Company 


T ITTLE  is  known 
of  the  exhaus- 
tive researches  of 
Roy  A.  Weagant, 

Chief  Engineer  of 
the  Marconi  Wire- 
less Telegraph  Com- 
pany of  America,  in 
connection  with  the 
design  and  practical 
application  of  the 
three-electrode  oscil- 
lation valve.  With 
the  war  ended  it  is 
now  possible,  how- 
ever, to  describe 
some  features  which 
should  be  of  great 
interest  to  radio 
men.  Among  his 
numerous  discover- 
ies is  a striking  im- 
provement on  the 
original  Fleming  os- 
cillation valve  re- 
vealed in  a recent 
U.  S.  patent.  The 
fundamental  con- 
struction of  the  new 
tube  is  indicated  in  figure  1,  where  a plate  P and  a fila- 
ment F are  enclosed  in  a vacuum  chamber  as 
usual.  Mounted  externally  to  the  bulb  is  a 
metallic  electrostatic  control  element,  K,  which 
is  placed  parallel  to  the  electron  stream.  An 
essential  characteristic  of  the  tube  is  that  the 
control  element  K is  placed  so  that  its  field  acts 
at  right  angles  to  the  electron  stream,  for  other- 
wise the  valve  becomes  inoperative.  It  was  the 
inability  of  other  experimenters  to  recognize 
this  all-important  fact  which  caused  their  ex- 
periments to  be  unsuccessful.  Other  important 
factors  contributing  to  stable  operation  are  the 
spacing  of  the  plate  in  respect  to  the  filament, 
and  the  material  of  both. 

Figure  2 shows  an  experimental  type  of  the 
valve  in  which  the  plate  P is  a pointed  piece 
of  specially  selected  wire.  In  practice,  the 
external  element  K may  be  plated  on  the  glass, 
but  it  is  not  necessarily  so  attached.  This  tube 
has  shown  some  remarkable  operating  characteristics, 
chief  among  them  being 
its  stability  and  sensi- 
tiveness as  compared 
with  previous  types  of 
bulbs.  It  may  be  em- 
ployed in  any  of  the 
well  known  circuits  for 
cascade  radio  or  audio 
frequency  amplification, 
or  regenerative  amplifi- 
cation for  damped  or 
undamped  wave  recep- 
tion. 

A wiring  diagram 
showing  the  use  of  the 
tube  in  a simple  circuit 
is  shown  in  figure  3 
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Figure  2 — Experimental  type  of  Weagant’s  oscillation  valve 


where  the  filament  F 
as  usual  is  heated  by 
battery  A-l  and  the 
current  regulated  by 
the  rheostat  R-l. 
The  plate  circuit  in- 
cludes the  battery, 
and  telephone  T 
shunted  by  a vari- 
able condenser  €-4. 
The  receiving  trans- 
former is  indicated 
by  the  primary  and 
secondary  coils  1 
and  2 respectively, 
with  the  loading  in- 
ductance L-3,  and 
the  shunt  condenser 
C-5. 

In  addition  to  the 
circuits  generally 
employed  in  connec- 
tion with  three  ele- 
ment oscillation 
valves,  Mr.  Weagant 
has  developed  the 
specialized  circuits 
shown  in  figures  4, 
5 and  6.  The  circuit 
in  figure  4 can  be  made  to  generate  oscillations  in  groups 
at  frequencies  above  or  below  audibility  and 
therefore  can  be  employed  for  wireless  recep- 
tion by  the  beat  phenomenon.  In  the  circuit 
shown  in  figure  4 the  vacuum  of  the  tube  is 
such  that  the  application  of  100  volts  or  less 
between  the  plate  and  filament  will  produce 
ionization.  In  later  types  of  circuits  a vacuum 
of  a very  high  order  is  preferred. 

An  important  addition  to  the  figures  4,  5 
and  6 is  the  use  of  a resistance  in  the  plate 
circuit  R-2  shunted  by  variable  condenser  C-3. 
When  this  resistance  is  of  the  order  of  that 
of  the  internal  resistance  of  the  tube,  it  enables 
the  operator  to  obtain  an  adjustment  so  that 
minute  electrical  impulses  impressed  upon  tne 
tube  cause  a great  increase  in  current  through 
the  telephone  T.  This  resistance  contributes 
materially,  in  tubes  of  low  vacuum,  in  obtain- 
ing an  adjustment  whereby  automatic  interruption  of 

the  local  plate  cur- 
rent is  secured,  causing 
the  valve  to  generate 
alternating  currents  in 
groups.  The  induc- 
tance 3 in  figure  4 
gives  marked  amplifi- 
cation of  the  incoming 
signals.  By  its  use,  the 
frequency  of  the  plate 
circuit  may  be  adjusted 
to  correspond  closely 
to  that  of  the  grid  sec- 
ondary circuit.  Con- 
nected in  this  way,  the 
valve  generates  sinu- 
soidal oscillations  with- 
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out  depending  upon  ionization  and  the  tube  is  therefore  December  31,  1918.  Extensive  experiments  were  made 
preferably,  highly  exhausted.  The  more  perfect  the  previous  to  the  filing  of  the  application  and  it  is  therefore 
vacuum  the  better  the  results.  obvious  that  the  work  of  Mr.  Weagant  antedates  the  ex- 

When  the  apparatus  in  these  diagrams  is  employed  periments  of  all  other  investigators  in  this  particular 
for  the  reception  of  spark  signals  their  circuits  are  ad-  branch  of  radio.  The  scope  of  some  of  the  claims  may 
justed  just  to  the  verge  of  oscillation,  but  for  undamped  be  understood  from  the  following  quotations: 
waves,  they  are  set  into  oscillation  at  frequencies  slightly  “In  a vacuum  tube  device,  a vacuum  chamber,  two  ele- 
different  from  that  of  the  incoming  signal  producing  beat  ments  within  said  chamber,  means  for  heating  one  of 
currents. 


r-z 

Figure  3 — Simple  circuit  for  the  Weagant  valve  Figure  5 — Circuit  for  transmitting  or  receiving  purposes 


An  odd  circuit  devised  by  Weagant  which  is  productive  said  elements,  means  for  producing  an  electron  stream 

of  good  results  is  that  shown  in  figure  5,  where  the  an-  between  said  elements,  an  electrostatic  control  element 

tenna  is  coupled  to  the  plate  circuit  rather  than  to  the  outside  said  chamber,  the  field  of  force  of  the  outside 

grid  circuit.  Coupling  between  the  plate  and  secondary  element  being  at  an  angle  to  the  electron  stream  between 

circuits  is  provided  by  the  wire  10  tapped  on  to  the  coil  3.  the  interior  elements  and  the  outside  element  being  lo- 

This  circuit  is  applicable  to  the  production  of  powerful  cated  near  enough  to  the  source  or  stream  of  electrons 

oscillations  for  transmitting  purposes.  The  modified  cir-  to  usefully  vary  the  space  charge  due  to  said  stream, 

cuit  in  figure  6 shows  electrostatic  coupling  between  the  “A  radio  frequency  signaling  device  comprising  a 
secondary  and  plate  circuits  through  the  medium  of  con-  vacuum  chamber  containing  two  elements,  means  for 
densers.  heating  one  of  said  elements,  and  an  electrostatic  control 

Tubes  of  this  type  prove  very  efficient  as  generators  of  element  outside  said  chamber,  the  electrostatic  field  due 
undamped  oscillations  for  radio  telegraphy  or  telephony,  to  said  control  element  being  at  an  angle  to  the  electron 


Figure  4— Circuit  for  damped  or  undamped  wave  reception 

Figure  6 — Simplified  circuit  for  beat  reception 


Tubes  giving  an  output  current  of  50  watts  have  been 
constructed.  They  are  found  to  operate  continuously 
with  great  stability.  A battery  of  such  tubes  may  be 
connected  in  parallel  with  good  results.  Any  of  the  cir- 
cuits heretofore  employed  in  connection  with  cascade 
amplification  are  thoroughly  applicable  to  the  improved 
valve  with  the  external  control  element. 

Very  basic  claims  have  been  granted  to  the  patentee. 
The  specifications  were  filed  April,  1915,  and  granted 


stream  within  the  vacuum  chamber  and  thereby  capable 
of  producing  useful  variations  therein. 

“A  radio  frequency  signaling  device  comprising  a 
vacuum  chamber  containing  means  for  producing  a 
stream  of  electrons,  and  an  electrostatic  control  element 
outside  said  chamber  adapted  to  project  a field  of  force 
into  the  space  within  the  chamber  at  an  angle  to  said 
stream  of  electrons.” 
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Practical  Wireless  Instruction 

A Practical  Course  for  Radio  Operators 

By  Elmer  E.  Bucher 

Director  of  Instruction,  Marconi  Institute 

PART  II— ARTICLE  III 
( Copyright , 1919,  Wireless  Press,  Inc.) 

Editoi’i  Nora — Part  1 of  tUs  aeries  of  lenona  befai  in  the  May,  1917,  iaeue  of  The  Wiatuas  Aoa.  Successive  install- 
ments were  devoted  to  the  fundamental  actions  of  radio  transmitting  and  receiving  apperatua  for  the  production  and  reception 
of  damped  oscillations.  ** 

Part  2,  the  present  series,  will  deal  with  undamped  wave  generators,  including  bulb  transmitters  and  receivers  for  the 
reception  of  undamped  oscillations.  The  direction  finder  and  other  special  appliances  employed  in  radio  telegraph  work  wilt 
be  treated  fundamentally.  A discussion  of  the  basic  principles  of  wireless  telephony  will  terminate  the  series. 

The  outstanding  feature  of  the  lessons  has  been  the  absence  of  cumbersome  detail.  The  course  will  contain  only  the 
essentials  required  to  obtain  a government  first  grade  commercial  license  certificate  and  to  supply  the  knowledge  necessary  to> 
become  a first  rate  radio  mechanic. 


RADIO  FREQUENCY  CHANGERS 

(1)  In  the  two  types  of  radio  frequency  alternators 
previously  described — the  Alexanderson  and  Goldschmidt  ma- 
chines— currents  of  the  correct  frequency  for  direct  connec- 
tion with  the  antenna  circuit  were  generated,  within  the 
machines,  but  in  the  system  now  to  be  described,  a compara- 
tively low  frequency  alternator  is  employed  to  generate  the 
initial  radio  frequency  current,  the  frequency  being  increased 
by  means  of  mono-inductive  transformers  termed  radio  fre- 
quency changers. 

(2)  The  principal  advantage  of  the  frequency  changer  sys- 
tem lies  in  the  fact  that  since  the  initial  frequency  generated 
by  the  alternators  is  comparatively  low,  the  generator  arma- 
ture may  rotate  at  reduced  speed,  and  the  problem  of  design 
is  accordingly  simplified.  Then  by  means  of  specially  de- 
signed transformers,  the  frequency  is  increased  to  a suitable 
value  for  the  various  wave  lengths  employed  in  radioteleg- 
raphy. 

(3)  The  efficiency  of  the  system  decreases  considerably 
as  the  number  of  steps  is  increased.  But  these  transformers 
provide  a fairly  simple  means  for  increasing  the  oscillation 
frequency,  and  permit  a non-arcing  control  of  the  antenna 
currents — a desirable  feature  in  high  power  transmitters. 

(4)  Various  systems  of  frequency  transformation  have 
been  devised,  but  it  seems  that  the  Joly-Arco  or  the  Arco- 
Meissner  systems  are  favored  for  commercial  use,  but  they 
have  not  been  widely  adopted. 


Figure  196 


OBJECT  OF  THE  DIAGRAM 

To  show  the  fundamental  circuits  of  a single  step  radio 
frequency  changer. 

DESCRIPTION  OF  THE  DRAWING 

The  radio  frequency  alternator  to  the  left  of  the  drawing" 
generates  at  the  frequency  of  10,000  cycles  per  second.  It 
is  connected  through  the  condenser  C-l  and  the  inductance- 
L-l  to  the  primaries  P and  P-1  of  two  radio  frequency  trans- 
formers T and  T-l,  respectively.  Their  secondaries  S and  S-l 
are  connected  in  series  and  in  series  with  the  antenna  system, 
comprising  the  loading  inductance  L-2,  an  aerial  ammeter  A 
and  the  earth  connection  E.  Two  DC  excitation  windings  X 
find  X-l  fed  by  a storage  battery  or  DC  generator  are  em- 
ployed to  saturate  the  cores  of  T and  T-l.  A regulating  rheo- 
stat R enables  close  regulation  of  the  core  magnetism. 

OPERATION 

By  proper  disposition  of  the  primaries  P and  P-1  and  keep- 
ing in  mind  that  the  cores  of  T and  T-l  are  fully  saturated  by 
the  DC  winding,  it  is  evident  that  the  transformer  cores  act 
inductively  upon  the  secondary  only  when  the  current 
through  their  primaries  flows  in  a certain  direction.  For  when 
the  flux  generated  by  the  primary  winding  P-1,  for  a complete 
half  cycle  of  the  radio  frequency  current  from  the  alternator, 
flows  in  the  same  direction  as  the  flux  supplied  by  the  DC 
excitation  winding,  there  is  practically  no  increase  in  the  core 
magnetism  and  consequently  no  effect  upon  the  secondary 
winding  S-l.  But  at  the  same  time  the  flux  generated  by 
the  primary  winding  P opposes  the  flux  in  the  core  T and  a 
peaked  reduction  of  magnetization  takes  place  as  will  be 
shown  in  figure  201.  This  reduction  of  flux  followed  by  sub- 
sequent increase  to  the  normal  degree  of  saturation  (which 
occurs  upon  the  termination  of  the  half  cycle)  induces  a cycle 
of  current  in  the  secondary  winding  S.  For  the  next  half 
cycle  from  the  radio  frequency  alternator,  transformer  T-l 
becomes  active  and  transformer  T inactive.  Therefore,  for 
every  complete  cycle  fed  to  the  transformers  by  the  radio 
frequency  alternator,  two  complete  cycles  are  induced  in  the 
antenna  system.  The  antenna  frequency  of  a 10,000  cycle 
alternator  will  be  20,000  per  second  corresponding  to  the  wave 
length  of  15,000  meters. 

SPECIAL  REMARKS 

(1)  Each  transformer  in  the  frequency  changing  system 
comprises  an  annular  or  rectangular  closed  iron  yoke  com- 
posed of  thin  laminated  iron  sheets  so  constructed  that  each 
part  is  seamless  and  has  the  form  of  the  complete  yoke.  The 
thickness  of  the  sheet  decreases  with  increase  of  frequency. 

(2)  The  variation  of  flux  generated  by  the  alternator  has 
a tendency  to  induce  high  voltages  in  the  excitation  wind- 
ings fed  by  the  DC  dynamo.  To  reduce  these  E.M.F.’s  to 
a safe  value,  the  excitation  coils  are  divided  into  groups  con- 
nected in  parallel.  A DC  excitation  generator  of  low  voltage 
is  then  employed. 

(3)  Maximum  efficiency  is  secured  from  frequency  chang- 
ers when  the  effective  number  of  ampere  turns  for  the  radio 
frequency  winding  is  approximately  equal  to  the  ampere  turns 
of  the  DC  winding.  The  former  should  not  exceed  the  latter 
by  more  than  20  per  cent. 

(4)  Magnetic  leakage  must  be  reduced  to  a minimum,  like- 
wise the  iron  and  copper  losses.  The  windings  must  be  uni- 
formly placed  over  the  whole  length  of  the  yokes  and  in  case 
of  very  large  powers,  the  iron  yoke  should  be  constructed  of 
individual  insulated  packs  of  sheet  metal  with  intervening  air 
spaces.  The  transformer  is  then  submerged  in  oil  which  is 
forced  between  the  windings  and  the  packs  of  sheet  metal. 
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Figure  197 — Method  of  controlling  the  antenna  current,  auggeated  by  Arco 
and  Meiaaner.  One  way  impedancea  L-3  and  L-4  have  their  aecondariec 
connected  in  aeriea  with  the  antenna.  Their  primariea  P-2  and  P-4  are 
connected  to  the  direct  current  aource  B which  alao  includea  the  reaiat- 
ance  R and  the  ahunting  key  K.  By  proper  adjustment  of  the  DC  mag- 
netising current  through  P-2  and  P-4,  the  aelf-induction  of  tile  windings 
S-3  ana  S-4  may  be  made  to  vary  greatly  simply  by  change  of  Bun  through 
the  iron.  Hence,  the  electrical  conatanta  of  the  antenna  circuit  can  be 
ao  selected  that  when  the  key  K is  closed,  the  aelf-induction  of  S-3  and 
S-4  ia  reduced  by  such  an  amount  as  to  place  the  complete  antenna  system 
in  resonance  with  the  last  group  of  radio  frequency  changers.  But  one 
secondary  winding  is  active  in  impeding  the  antenna  current  for  a half 
cycle,  that  is,  the  winding  S-3  impedes  one  half  cycle  and  the  winding  S-4 
the  following  half  cycle. 


OBJECT  OP  THE  DIAGRAM 

To  show  the  circuits  of  a three-step  radio  frequency 
changer  system. 

DESCRIPTION  OP  THE  DRAWING 

Three  groups  of  ffeqhency  transformers  A,  B and  C are 
connected  in  cascade.  They  are  fed  from  a direct  current 
source  marked  DC  which  through  their  excitation  windings 
saturate 'the  cores.  The  inductances  L-S  and  L-6  serve  to 
prevent  the  flow  of  radio  frequency  currents  back  to  the  DC 
generator.  The  primaries  of  group  A are  connected  to  the 
radio  frequency  alternator  N as  usual.  Secondaries  S and 
S-l  of  group  A are  connected  to  the  primaries  P-2  and  P-3 
of  group  B.  Similarly,  the  secondaries  of  group  B are  con- 
nected to  the  primaries  of  group  C.  The  secondaries  of  group 
C are  connected  to  the  antenna  system.  ' 

The  intermediate  circuits  of  the  transformers  A,  B and  C 
are  tuned  to  the  requisite  oscillation  frequency  by  induct- 
ances L-2,  L-3  and  condensers  C-2,  C-3.  A key  K is  inserted 
in  the  DC  excitation  circuit  for  signaling  purposes. 

OPERATION 

If  the  frequency  of  the  alternator  N is  10,000  per  second,  a 
frequency  of  20,000  will  be  developed  in  the  secondary  of 
group  A which  will  be  increased  to  40,000  in  the  secondary  of 
group  B and  to  80,000  in  the  secondary  of  gr.oup  C. 
The  antenna  is  carefully  tuned  to  the  latter  frequency 
which  corresponds  to  the  wave  length  of  3,750  meters. 
The  operation  of  this  method  is»  no  different  than  that  ex- 
plained in  connection  with  figure  196  except  that  three  steps 
are  connected  in  cascade.  Resonance  with  the  alternator 
frequency  is  obtained  by  the  variable  inductance  L and  vari- 
able condenser  C-l,  that  is,  the  complete  circuit  N,  L-l,  P, 
P-1,  C-l  is  made  resonant  to  the  alternator  frequency.  Simi- 
larly the  circuit  S,  L-2,  P-2,  P-3,  C-2,  S-l  is  made  resonant  to 
frequency  of  20,000  cycles,  and  the  circuit  S-2,  L-3,  P-4,  P-5, 
C-3,  S-3  to  the  frequency  of  40,000  cycles.  The  antenna  sys- 
tem is  tuned  to  resonance  with  the  last  named  frequency  by 
the  variable  inductance  L-4  and  variable  condenser  C-4. 

SPECIAL  REMARKS 


Figure  198 — Divided  control  circuit  of  the  Arco-Meissner  system  in  which 
the  cores  of  the  last  step  of  radio  frequency  changers  are  partially  satur- 
ated by  the  DC  excitation  windings  E,  E,  fed  by  the  battery  B.  The  coils 
E',  E , provide  the  additional  magnetising  force  required  to  saturate  the 
core  or  to  control  the  flux  in  the  yokes  Y and  Y-l  in  accordance  with  any 
particular  set  of  requirements.  The  key,  K,  may  be  replaced  by  a mag- 
netic interrupter  for  producing  tone  frequency  signals  or  a battery  of  mi- 
crophones for  speech  transmission  may  be  placed  in  the  same  circuit  to 
vary  the  antenna  currents  at  speech  frequencies. 


(1)  To  simplify  the  process  of  tuning,  Arco  and  Meissner 
have  shown  a circuit  wherein  variable  resistances  are  included 
in  the  radio  frequency  circuits  to  decrease  the  sharpness  of 
resonance.  After  the  resonance  adjustments  are  roughly 
made  the  resistances  are  cut  out  until  maximum  resonance  is 
secured. 
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Figure  200 


OBJECT  OP  THE  DIAGRAM 
To  show  the  constructional  details  of  the  Arco-Meissner 
radio  frequency  alternator. 


DESCRIPTION  OF  THE  DRAWING 

The  rotor  indicated  at  3 consists  of  a toothed  wheel  without 
windings  driven  at  a very  high  speed.  The  poles  which  are 
formed  at  the  teeth  are  of  equal  polarity  and  the  generation 
of  radio  frequency  currents  is  secured  by  undulations  of  flux 
and  not  by  a reversal  which  is  the  case  of  an  ordinary  al- 
ternator. 

It  has  been  found  to  contribute  to  the  efficiency  of  the  gen-  ■ 
erator  to  divide  the  generator  systematically  in  the*  middle 
at  right  angles  to  the  rotor  axis  so  that  equal  stator  halves 
5 and  6 are  obtained. 

As  shown  in  the  detail  in  the  upper  right  hand  corner,  the 
windings  of  the  two  winding  halves  7 and  8 are  preferably 
arranged  in  parallel  in  order  to  reduce  the  self-induction  of 
the  generator  and  to  keep  the  voltages'  developed  by  reso- 
nance within  a safe  value.  In  order  to  reduce  further  the 
difficulties  of  insulation  due  to  high  voltages,  each  stator  half 
in  generators  of  high  power  is  divided  into  an  equal  number 
of  sections  and  the  two  corresponding  sections  of  the  two 
armature  halves  are  in  each  case  arranged  in  parallel  as  a 
group  as  shown  in  the  lower  part  of  the  drawing. 

The  resulting  groups  are  preferably  arranged  in  series 
with  condensers  9 placed  between  each  group.  This  arrange- 
ment reduces  materially  the  equalizing  currents  which  occur 
in  the  parallel  arrangement  of  the  armature  halves  due  to 
slight  inequalities  of  the  winding.  By  this  design  the  voltage 
between  the  entire  windings  and  the  stator  is  no  greater  than 
the  voltage  between  an  individual  partial  winding  and  the 
stator. 

In  generators  of  large  power,  means  are  provided  for  con- 
ducting cooling  water  through  the  iron  of  the  stator. 


Current  oftfoub/e 
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Figure  201 — Series  of  curves  showing  graphically  the.  phenomena  involved 
in  the  induction  of  currents  in  the  frequency  changer  system  in  figure  196. 
Graph  0-1  indicates  the  alternator  frequency  and  the  dotted  line  in  graph 
0-2  the  steady  DC  magnetization  in  the  cores.  The  curve  B in  graph  0-2 
shows  the  magnetization  for  a half  cycle  in  one  transformer  and  the  curve 
C of  the  graph  0-3  the  magnetization  in  the  second  transformer.  When 
the  flux  generated  by  the  radio  frequency  current  haa  the  same  direction 
as  that  in  the  DC  excitation  winding,  the  core  magnetism  is  slightly  in- 
creased, but  when  these  fluxes  oppose,  a large  reduction  occurs  which 
induces  currents  of  double  freouency  in  the  secondary  winding.  This 
current  is  shown  la  the  graph  0-4. 


OBJECT  OF  THE  DIAGRAM 

To  indicate  the  circuits  of  a load  shifting  device  whereby 
the  output  of  a radio  frequency  alternator  is  alternately 
shifted  from  the  antenna  circuit  to  a dummy  aerial  circuit 
during  a signaling  period. 

PRINCIPLE 

Detuning  of  the  antenna  circuit  would,  in  the  ordinary 
system,  take  the  load  off  the  radio  frequency  alternator  when- 
ever the  signaling  key  is  open.  This  may  cause  the  alterna- 
tor to  increase  its  speed  to  such  a value  that  it  will  be  out 
of  resonance  with  the  antenna  circuit,  but  if  the  load  is 
shifted  to  an  artificial  antenna  circuit  during  the  non-radiating 
periods  of  the  antenna  circuit,  the  speed  and  output  of  the 
alternator  remain  constant. 

DESCRIPTION  OF  THE  DRAWING 

The  load  shifting  impedances  are  indicated  at  S-4  and  S-3 
which  perform  the  same  function  as  those  indicated  in  figure 
197.  There  is  shunted  around  these  impedances  an  artificial 
aerial  circuit,  including  the  inductance  L-2,  the  variable  con- 
denser C-l  and  the  ballast  resistance  R. 

OPERATION 

The  inductances  and  capacities  of  the  antenna  system  and 
of  the  dummy  aerial  circuit  are  selected  so  that  when  the 
key  K is  closed,  the  self-induction  of  S-4  and  S-3  are  reduced 
by  an  amount  that  will  place  the  antenna  system  in  resonance 
with  the  radio  frequency  changers.  Simultaneously  the  re- 
duction of  the  self-induction  of  S-4  and  S-3  detunes  the  arti- 
ficial aerial  circuit  permitting  the  normal  flow  of  antenna  cur- 
rent. When  the  key  K is  raised,  the  reverse  operation  takes 
place,  the  load  circuit  being  placed  in  resonance  with  the 
radio  frequency  changers  and  the  antenna  detuned. 


Figure  203 — Characteristic  magnetization  curve  of  transformer  core.  H 
represents  the  ampere  turns  of  the  DC  winding,  and  B the  resulting  flux 
through  the  core.  Point  A'  called  the  “knee”  of  the  curve,  is  approximately 
the  point  of  saturation.  It  is  clear  from  the  curve  that  if  the  flux  of 
an  alternating  current  is  superimposed  upon  DC  flux  (while  the  DC  mag- 
netization is  adjusted  to  the  point  A'),  one  half  cycle  of  the  alternating 
flux  will  cause  a slight  increase  in  the  total  core  flux  and  the  next  half 
cycle  a marked  decrease. 
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OBJECT  OF  THE  DIAGRAM 

To  indicate  the  complete  circuits  of  the  radio  frequency 
changer  transmitting  system  for  telegraphing  by  damped  or 
undamped  oscillations,  or  for  wireless  telephony. 

DESCRIPTION  'OF  THE  DRAWING 

The  radio  frequency  alternator  N is  connected  to  the  pri- 
mary circuit  of  a three-stage  radio  frequency  changer  system, 
the  last  state  being  fitted  with  special  circuits  for  control  of 
the  antenna  currents  at  speech  frequencies,  for  the  production 
of  tone  frequencies  (damped  oscillations),  for  telegraphy  by 
undamped  oscillations,  and  a special  artificial  aerial  for  main- 
taining a constant  load  on  the  generator. 

The  cores  of  the  first  two  groups  of  radio  frequency  chang- 
ers are  saturated  by  one  DC  generator  and  the  cores  of  the 
last  group  by  a second  DC  generator  indicated  at  B which 
is  protected  from  radio  frequency  currents  by  the  iron  core 
chokes  I,  I.  A regulating  resistance  R is  included  in  series  to 
adjust  the  magnetism  of  the  cores  of  the  last  group. 

Several  methods  of  signaling  are  provided,  for  example, 
telegraphy  by  damped  oscillations  may  be  accomplished  by 
the  key  K-4  shunting  resistance  R-3,  or  for  the  production  of 
tone  frequencies  the  key  K-5  and  buzzer  B-2  are  employed. 
For  speech  transmission  the  microphones  M coupled  to  the 
audio  frequency  transformer  P-7,  S-8  are  employed  to  vary 
the  magnetism  of  the  cores  of  the  last  group.  Telegraphy  by 
undamped  oscillations  again  may  be  accomplished  by  the  key 
K-2  which  operates  the  relay  R-2  and  in  case  of  high  powers 
the  keys  K-l  and  K-2  are  operated  in  unison  to  prevent  the 
development  of  disastrous  voltages  in  the  circuits.  An  artifi- 
cial aerial  is  also  provided  to  maintain  a constant  load  on  the 
generator,  that  is,  the  key  K-3  may  be  closed  and  when  key 
K-4  is  operated  for  signaling,  the  generator  output  is  auto- 
matically shifted  from  the  antenna  to  the  artificial  aerial. 
The  artificial  antenna  circuit  includes  the  key  K-3,  winding 
S-6,  variable  inductance  L-l,  the  load  R,  variable  condenser 
C-l  and  the  winding  S-S. 


OPERATION 

As  usual  the  frequency  of  the  alternator  N,  through  the 
three  steps  of  frequency  transformation,  is  increased  four 
times,  that  is,  if  the  alternator  frequency  is  10,000  per  second, 
the  antenna  current  will  be  80,000  per  second. 

The  alternator  circuit  and  the  intermediate  circuits  of  the 
frequency  changers  are  tuned  by  the  variable  condensers  and 
inductances  as  heretofore  explained. 

In  case  of  low  powers,  telegraphy  by  undamped  oscillations 
may  be  effected  by  closing  the  key  K-2  which  operates  the 
relay  R-2,  the  latter  shunting  a portion  of  the  aerial  tuning 
inductance  to  place  the  antenna  system  out  of  resonance  with 
the  alternator.  The  key  K-l  shunting  resistance  R-l  is 
worked  in  unison  with  the  key  K-2  to  prevent  the  develop- 
ment of  high  voltages  in  the  radio  frequency  changers.  Thus, 
when  the  antenna  is  detuned  the  sudden  insertion  of  the  re- 
sistance R-l  prevents  the  phase  shifting  of  the  current  and 
voltage  from  generating  disastrous  voltages. 

For  large  power  outputs  the  key  K-4  may  be  employed  to 
saturate  and  de-saturate  the  yokes  of  the  last  group  of  radio 
frequency  changers.  For  the  production  of  damped  oscilla- 
tions a buzzer  B-2  in  series  with  the  key  K-S  shunts  R-3  and 
the  resulting  changes  of  flux  through  the  yokes  is  sufficient 
to  modulate  the  antenna  currents  at  audio  frequencies.  The 
radiated  energy  is  then  of  the  proper  characteristic  for  recep- 
tion by  oscillation  detectors  suitable  to  damped  oscillations 
only. 

For  speech  transmission,  the  microphones  M are  connected 
to  their  source  B-3  and  the  resulting  changes  of  current  are 
made  to  act  upon  the  primary  P-7  through  the  condensers 
C-7.  The  speech  currents  induced  in  S-8  vary  the  magnetiza- 
tion of  the  core  sufficiently  to  modulate  greatly  the  output 
or  antenna  current.  Two  microphones  are  connected  in  series 
and  three  such  sets  are  connected  in  parallel.  Each  micro- 
phone group  is  shunted  by  winding  P-7  of  the  telephone 
transformer  and  eqch  branch  includes  one  of  the  condensers 
C-7.  The  operation  of  the  microphone  control  is  as  follows: 
Whenever  microphone  resistance  increases,  the  current 
through  its  series  resistance  remains  nearly  constant,  but  the 
current  through  the  microphone  diminishes.  The  excess  cur- 
rent therefrom  flows  through  the  primary  winding  P-7  and 
the  corresponding  condenser. 
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Above:  the  finish  of  a coast  to  coast  flight  showing  four  U.  S.  Army 

airplanes  which  flew  from  San  Diego,  Cal.,  to  Mineola,  near  New  York 
City,  for  the  purpose  of  mapping  out  a transcontinental  aerial  mail 
route;  the  distance  covered  was  4,200  miles  in  S3  flying  hours 


To  the  right:  listeners  of  the  British  Navy  using  one  of  the  inventions 
developed  during  the  war  which  made  possible  the  faculty  of  hearing 
the  approach  of  submarines 


Below:  Capt.  R.  W.  Schroeder,  U.  S.  A.,  wearing  the  oxygen  helmet 
necessary  in  making  his  altitude  flight  to  28,900  feet  above  sea  level 
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The  Amateurs'  Services  Have  Been 
Invaluable  To  Our  Country 

T SEE  no  reason  whatsoever  why  the 
Government  should  not  permit  ama- 
teur stations  to  re-open  immediately. 

In  modern  warfare  wireless  plays  an 
important  part  on  land,  water  and  air. 
One  can  say  that  it  forms  the  nucleus 
of  efficient  warfare.  Therefore,  when 
war  was  declared  by  the  United  States 
against  Germany,  and  the  army  and 
navy  was  put  on  a war  basis,  very 
many  positions,  requiring  a knowledge 
of  wireless  telegraphy  were  automatic- 
ally opened. 

To  teach  men  the  rudiments  of  wire- 
less telegraphy  would  require  time.  So 
the  United  States  turned  her  gaze  upon 
the  many  amateurs  in  the  wireless  tele- 
graph field  and  called  upon  them  to 
help  her  out  of  the  predicament.  The 
amateurs  responded  nobly  to  the  call. 
Many  of  them  have  given  the  supreme 
sacrifice.  But  they  were  glad  to  give 
it  for  they  gave  it  for  the  United  States 
— the  land  of  liberty  and  justice. 

To  fail  to  recognize  the  right  of 
amateurs,  earned  by  bloodshed  and 
death,  to  immediately  have  their  sta- 
tions opened  would  make  many  fellows 
feel  that  their  country,  the  land  of 
freedom,  was  not  treating  them  fairly 
and  living  up  to  its  name.  And  this 
would  be  a calamity. 

Why  not  open  up  the  amateur  sta- 
tions and  show  that  our  Government 
realizes  that  the  boys  of  the  “dots  and 
dashes'’  did  their  bit  and  did  it  nobly. 

John  Kui.ik — New  Jersey. 

A Reason  for  Re-opening  Amateur 
Stations . 

TJLT ITHOUT  the  help  of  some  thou- 
sands  of  radio  enthusiasts  the 
task  of  efficiently  training  the  neces- 
sary personnel  to  man  our  ships  and 
furnish  the  Signal  Corps  with  pro- 
ficient radio  operators  or  electricians 
would  have  been  an  impossibility,  par- 
ticularly if  we  consider  the  demand  for 
men  and  the  lack  of  facilities  for  their 
immediate  training. 

I can  state,  emphatically  from  my 
own  experience  that  the  former  radio 
amateur  was  more  easily  trained  into 
a proficient  operator  than  his  running 
partner,  the  telegraph  operator. 

The  help  which  was  so  quickly  forth- 
coming from  the  radio  amateur  should 


be  sufficient  to  convince  the  Govern- 
ment that  to  permit  amateur  stations  to 
re-open,  will  in  itself,  constitute  an  in- 
direct expression  of  their  appreciation 
of  the  amateur’s  good  services. 

Henry  E.  Barton — New  York 

Plan  for  Organization  Indorsed 

To  the  Editor : 

Mr.  Batcher’s  plan  in  the  February 
issue  for  organizing  the  amateur  in- 
terests by  states  is  a splendid  idea,  in 
fact  it  seems  to  present  a great  sim- 
ilarity to  the  plan  I have  in  mind  for 
the  organization  of  amateurs  of  the 
state. 

My  plan  would  be  to  divide  the 
state  in  about  four  sections,  each  sec- 
tion to  have  its  board  of  directors  and 
jurisdiction  in  that  vicinity  only;  to 
have  also  a state  board  of  directors, 
allow  each  district  to  furnish  the  neces- 
sary officers  for  the  board,  as  Presi- 
dent, Sec’y.-Treas.,  Corresp.  Sec’y., 
and  Publicity  Sec’y. 

If  the  state  has  four  districts,  the 
necessary  officers  for  the  state  board 
of  direction  can  be  alternately  fur- 
nished by  each  district.  The  state  to 
have  a national  representative,  this 
member  to  be  chosen  by  the  state 
council  from  amateurs  within  the 
state.  Of  course,  to  begin  with,  the 
organization  must  be  incorporated 
within  its  state,  also  must  have  suffi- 
cient funds  and  working  capital  for 
bulletins,  etc.  - , 

It  seems  to  me  that  too  many  local 
bodies  would  be  as  much  of  a failure 
as  having  one  too  large,  but  I think 
that  most  any  state  organized  into 
four  districts  would  make  in  a ma- 
jority of  cases,  a local  body  with  lots 
of  pep  and  stamina ; but  it  may  look 
too  large,  if  one  stops  to  consider  that 
a nuipber  of  towns  do  not  possess  any 
amateurs  whatever. 

Our  one  big  blow!  Can  we  find 
our  Philanthropist  of  the  art  of  radio 
science?  Of  course,  some  of  the  ex- 
penses can  be  met  by  dues  from  the 
membership,  the  exact  amount  being 
governed  by  the  class  of  membership 
held. 

I certainly  agree  with  Mr.  Batcher 
that  amateur  bodies  must  be  formed, 


Why  Not  Recognize  Our  Constitu- 
tional Rights? 

'DVERYONE  who  is  personally 
familiar  with  radio  in  all  its 
phases,  knows  many  reasons  which 
would  justify  the  re-opening  of  ama- 
teur stations  upon  the  conclusion  of 
peace.  Among  these  are  the  services 
rendered  by  the  so-called  “amateurs” 
in  the  war,  the  development  of  radio 
resulting  from  investigation  conducted 
by  amateurs,  the  supply  of  radio  oper- 
ators for  national  defence  in  the  future, 
the  wholesome  effeot  upon  boys  and 
young  men  exercised  by  the  study  of 
the  art,  the  employment  of  capital  and 
labor  manufacturing  apparatus,  and 
many  others. 

These  reasons  have  been  often  cited, 
and  as  I remarked  above,  any  one  of 
them  would  more  than  justify  again 
opening  the  amateur  stations,  but  these 
reasons  are  all  based  upon  the  insecure 
argument  of  expediency,  while  there  is 
another  that  is  more  basic  and  rests 
upon  the  secure  foundation  of  prin- 
ciple ; it  is  that  we  live  under  a govern- 
ment “Of  the  people,  by  the  people, 
and  for  the  people” — nothing  less. 

Now  if  our  principles  as  a nation 
recognized  “Government  of  the  people, 
by  the  Government,”  or  “Government 
of  the  people  by  the  Navy,”  the  per- 
manent closing  of  amateur  radio  sta- 
tions might  be  legaj  and  proper,  but  as 
we  live  under  a government  “of  the 
people,  by  the  people,  and  for  the  peo- 
ple,” it  is  not,  and  the  stations  must 
therefore  be  re-opened. 

In  war,  drastic  powers  are  necessar- 
ily delegated  to  the  various  depart- 
ments of  the  Government,  but  in  peace 
it  is  different,  and  we  should  not  for 
one  moment  forget  that  the  army  and 
navy  exist  only  to  defend  the  people 
and  enforce  their  will,  and  not  to  rule 
them  and  devise  regulations  for  their 
conduct.  This  is  the  first  principle  .of 
our  country,  and  should  be  indelibly 
stamped  in  the  heart  of  every  Amer- 
ican. 

All  this  being  true,  the  most  import- 
ant reason  why  the  amateur  radio  sta- 
tions should  be  re-opened  is  because 
the  amateurs  want  them  re-opened,  and 


so  as  to  be  perfected  on  the  resumption 
of  the  amateur  privilege. 

L.  N.  Way,  Michigan. 
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have  a right  to  have  them  re-opened. 
John  V.  Purssell — Washington, 
D.  C. 
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The  Fire  Underwriters'  Rules  Applied  to  Amateur  Stations 


.A  MATEUR  wireless  apparatus 
often  is  not  installed  in  accord- 
ance with  the  Underwriters’  rules  and 
in  a few  cases  the  violations  are  so 
serious  that  it  constitutes  a fire  hazard. 
As  a rule,  radio  amateurs  are  willing 
to  adopt  any  changes  which  are  sug- 
gested to  them  that  will  better  their 
stations  if  it  is  within  their  means,  but 
the  conditions  necessary  for  safe  and 
satisfactory  service  from  their  power 
wiring,  are  only  vaguely  understood. 
It  is  the  purpose  of  this  article  to  point 
out  the  advisability  of  modifying  the 
installation  to  conform  to  the  Under- 
writers’ rules,  and  the  method  of  doing 
so.  If  the  suggestions  are  acted  upon, 
the  fire  risk  will  be  materially  reduced. 

In  many  amateur  stations  the  cir- 
cuits supplying  current  for  the  high 
voltage  transformer  of  the  experi- 
mental radio  transmitter  are  given  lit- 
tle or  no  attention,  and  consequently 
the  majority  of  stations  are  not  as  per- 
fect as  they  might  be  in  this  respect. 
The  wiring  is  sometimes  installed  in 
a slipshod  fashion  from  a miscellane- 
ous assortment  of  material  that  is  un- 
suited for  the  purpose.  Improper 
insulation  of  conductors  from  each 
other  and  surrounding  objects,  insuf- 
ficient carrying  capacity  of  conductors, 
absence  of  proper  protective  devices 
and  overloading  of  circuits  are  the 
main  shortcomings.  It  is  not  uncom- 
mon to  find  wiring  that  could  hardly 
be  considered  of  sufficient  current  car- 
rying capacity  for  battery  current, 
supplying  a 1 kw.  transformer  and  a 
rotary  gap  besides.  The  service  ren- 
dered by  such  poor  construction  is 
usually  very  unsatisfactory,  causing 
excessive  drop  in  voltage  at  the  trans- 
former terminals,  blinking  of  lights 
and  other  annoyances,  not  to  mention 
the  fire  hazard  sometimes  incurred. 

In  planning  th£  reconstruction  of 
his  station,  the  progressive  experi- 
menter should  give  this  subject  due 
consideration  and  take  steps  to  remedy 
any  defects  that  may  exist  in  the  cir- 
cuits of  his  power  supply.  Of  course 
the  chief  consideration  regarding  the 
installation  is  that  it  shall  comply  as 
nearly  as  possible  with  the  rules  of  the 
Fire  Underwriters,  and  if  these  condi- 
tions are  met  even  half  way  a compara- 
tively safe  and  satisfactory  condition 
will  obtain. 

•If  your  transformer  is  of  1 kw.  it 
would  be  well  to  first  ascertain  wheth- 
er or  not  the  house  meter  has  sufficient 
capacity  to  carry  the  full  load  plus 
that  of  the  rotary  gap  and  about  half 
the  house  lighting  load  simultaneously. 
This  precaution  may  save  an  extended 
argument  with  the  power  company  or 
perhaps  the  price  of  a new  meter.  It 
is  the  general  practice  to  install  only 
a 5 ampere  meter  in  residences,  since 
they  can  stand  a 100  per  cent  over- 


load. It  is  always  good  policy  to 
notify  the  electric  company  of  your 
new  load,  and  if  they  do  not  believe 
it  to  be  necessary  to  change  the  meter, 
it  becomes  their  risk  and  if  the  meter 
is  burnt  out  it  is  their  loss.  I mention 
this  because  I had  to  “kill”  two 
meters  before  the  local  electric  com- 
pany consented  to  installing  one  of 
increased  capacity.  No  doubt  other 
experimenters  have  had  their  troubles 
in  this  respect. 

If  the  transformer  is  on  an  upper 
floor  of  the  house,  some  distance  from 
the  meter,  it  is  usually  the  practice  to 
tap  into  a convenient  fixture  or  base 
board  receptacle,  or  else  run  a short 
feed  which  is  tapped  onto  the  lighting 
circuit  wires  at  some  point  in  the  room. 
This  should  not  be  done  since  it  is 
forbidden  by  the  Fire  Underwriters. 
The  wiring  of  the  average  house  is 
seldom  larger  than  No.  14  B.  & S.  and 
in  the  fixtures  it  is  usually  No.  16  or 
No.  18  B.  & S.  The  voltage  at  the 
transformer  terminals  will  be  low,  and 
all  lamps  on  that  circuit  or  on  the 
same  feeding  wires  will  flicker  badly. 
Choke  coils  and  other  paraphernalia 
are  usually  resorted  to  in  an  effort  to 
prevent  this,  but  they  can  never  be  of 
great  value  so  long  as  the  current  is 
taken  from  the  fixtures.  Furthermore 
no  lighting  circuit  is  supposed  to  carry 
more  than  660  watts,  so  it  is  evident 
that  the  only  method  sanctioned  by 
the  Underwriters  is  to  run  a separate 
pair  of  feed  wires  of  proper  size  to 


carry  the  current  without  excessive 
drop  in  voltage,  from  the  meter  direct 
to  the  transformer  terminals.  There 
should  be  an  individual  fuse  block  for 
these  feed  wires  mounted  either  at  the 
meter  or  else  in  the  radio  room  where 
it  would  perhaps  be  handiest  to  replace 
a blown  fuse  without  going  down  to 
the  cellar  while  you  tell  the  other  fel- 
low to  stand  by.  This  usually  is  done 
by  the  light  of  a candle,  as  the  house 
lights  are  out  as  well. 

It  will  be  found  a good  investment 
to  rim  separate  feeds,  as  you  have  done 
the  right  thing  by  the  Underwriters, 
the  lights  will  not  flicker  and  the  lights 
in  the  house  will  not  go  out  every  time 
you  blow  a fuse.  This  will  give  the 
home  folks  a vastly  better  opinion  of 
“wireless.”  The  size  of  these  feeds 
will  be  governed  by  several  factors ; 
the  current  in  amperes  taken  by  this 
transformer,  the  distance  of  the  trans- 
former from  the  meter,  and  the  loss 
in  volts  that  is  permissible  in  carrying 
the  current  this  distance.  The  formula 
for  finding  the  size  of  wire  is : — 
10.8LI 

d2  = and  for  finding  the  drop 

10.8  L I 

in  volts  is : e = in  which  d2 

d2 

is  the  area  of  wire  in  circular  mils. 
10.8  is  a constant,  “L”  is  the  length 
of  circuit  in  feet,  “I”  is  the  current  in 
amperes,  and  “e”  is  the  drop  in  volts. 

We  have,  for  example,  a transform- 


Station  of  the  Crescent  Bay  Radio  Association  at  Santa  Monica,  Cal.,  where  consideration  has  been 

given  to  fire  regulations 
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is  the  provision  of  means  to  protect  the 
house  wiring  from  high  potential 
surges  or  “kick  back”  from  the  trans- 
former. There  are  a good  many  types 
of  kick-back  preventers;  the  electro- 
lytic, needle  gap,  high  resistance  shunt 
of  graphite  rods,  or  large  capacity  con- 
densers, etc.  Probably  the  two  best 
methods  are  the  shunt  condensers  or 
the  shunt  resistance  rods.  Although 
the  Underwriters’  rules  specify  the 
condenser  type  of  protection  the  high 
resistance  shunt  is  used  in  commer- 
cial installations  and  is  entirely  satis- 
factory. In  a future  issue  a full  de- 
scription will  be  given  of  a combined 
“kick-back”  preventer  and  switch 
panel  for  experimental  radio  stations 
that  is  very  neat  and  convenient  and 
also  not  very  difficult  to  construct. 
There  are  several  types  of  this  device 
on  the  market  if  one  desires  to  pur- 

This  station  located  near  the  Mexican  border  and  belonging  to  D.  H.  Graham  of  House,  Texas,  could  „uoco  4nctnorl  rtf  rnnstmrtincr  it 
probably  be  improved  by  a more  rigid  observance  of  Sre  rules  Cnase,  instead  OI  constructing  It. 


er  rated  at  1 kw.  located  on  the  second 
floor  of  the  house,  and  the  meter  is  in 
the  basement.  First  determine  the 
path  your  wires  will  follow  between 
the  two  points,  then  determine  the 
length  of  wire  necessary  to  follow  this 
path  one  way.  Let  us  say  this  is  75 
feet.  This  sum  doubled  is  substituted 
for  “L”  in  the  formula.  Assuming 
that  the  current  drawn  by  the  trans- 
former when  operated  at  maximum 
load  is  about  10.5  amperes  and  that 
we  have  a rotary  gap  motor  which 
takes  1.5  amperes,  then  the  total  load 
will  be  12  amperes  and  this  is  sub- 
stituted for  “I.”  Now  we  must  de- 
termine the  permissible  drop  in  poten- 
tial for  the  value  “e.”  The  voltage 
at  meter  terminals  is  usually  about 
115  volts,  sometimes  a few  volts  high- 
er or  lower.  As  it  is  very  desirable 
to  have  the  voltage  at  the  transformer 
terminals  as  high  as  possible,  only  a 
very  small  drop  should  be  tolerated, 
not  more  than  2 volts  at  any  rate.  Sup- 
pose we  use  2 volts  for  the  value  of 
“e.”  Substituting  these  values  and 
10.8x150x12 

solving  we  have  d2  = 

2 

or  d2  = 9.720  circular  mils.  Referring 
to  a table  of  wire  dimensions  we  find 
that  the  size  of  wire  which  most  near- 
ly approaches  our  result  is  No.  10,  and 
this  should  be  used.  Although  this 
would  satisfy  conditions,  it  would  be 
still  better  to  keep  the  drop  down  to 
about  1 volt,  and  use  a larger  size  of 
wire. 

If  it  is  desired  to  determine  the  drop 
in  potential  in  an  existing  circuit  the 
second  formula  may  be  used.  A par- 
tial table  of  wire  sizes  covering  those 
that  are  most  likely  to  be  used  by  the 
experimenter,  together  with  those 
rules  of  the  Fire  Underwriters’  from 
the  1919  code,  class  E,  section  86,  that 
deal  with  wireless  telegraph  apparatus, 
will  be  found  at  the  end  of  this  article. 


In  regard  to  the  actual  work  of  in- 
stalling the  feed  lines;  if  you  live  in 
a town  where  it  is  necessary  to  have 
all  electrical  work  done  by  licensed 
contractors,  or  if  you  do  not  feel  capa- 
ble of  doing  the  work  properly,  it  is 
best  to  have  it  done  by  an  experienced 
wireman  according  to  your  specifica- 
tions. If  flexible  armored  cable  is 
employed  to  protect  the  wires,  it  will 
conform  to  the  Underwriters’  rules 
and  will  be  found  very  easy  to  install. 
It  can  be  run  either  exposed  or  con- 
cealed under  the  floor  and  in  parti- 
tions. The  only  thing  that  requires 
care  is  in  stripping  the  armor  to  make 
connections,  this  being  done  by  nick- 
ing it  with  a hack  saw  and  bending 
back  and  forth  until  it  breaks;  then 
it  can  be  slipped  off.  It  is  necessary 
to  be  very  careful  so  that  the  wires 
or  insulation  will  not  be  damaged.  A 
condulet  or  other  end  fitting  will  be 
necessary  at  each  end  of  the  cable. 
Any  wire  supply  store  will  gladly  show 
you  how  to  strip  the  cable  and  attach 
the  fittings.  The  fuse  block  should  be 
an  ordinary  two  wire  branch  block 
for  screw  fuses,  costing  only  a few 
cents.  The  new  feeders  should  be 
tapped  directly  onto  the  wires  from 
the  meter  that  connect  to  the  other 
fuse  blocks  for  house  lighting.  While 
doing  this  the  main  switch  should  be 
opened  .so  that  these  wires  will  be  dead. 
All  connections  should  be  well  soldered 
and  taped.  A ground  wire  of  any 
kind  of  insulated  wire  of  a size  equal 
to  that  in  the  cable  should  be  connected 
to  the  steel  armor  of  the  cable  and  then 
connected  to  a water  pipe  or  other 
good  ground.  If  these  directions  are 
closely  followed,  the  radio  experi- 
menter of  average  ability  should  have 
no  trouble  in  making  a satisfactory  in- 
stallation, but  he  should  make  doubly 
sure  that  everything  is  O.K.  by  having 
an  experienced  man  go  over  his  work. 

One  other  thing  requiring  attention 


“Abstract  from  Regulations  of  the  National  Board 

of  Fire  Underwriters,  Class  E,  Section  86,  Wire- 
less Telegraph  Apparatus.” 

Note. — These  rules  do  not  apply  to  wireless 
telegraph  apparatus  installed  on  shipboard. 

In  setting  up  wireless  telegraph  apparatus  (so 
called)  all  wiring  pertaining  thereto  must  con- 
form to  the  general  requirements  of  this  code  foi 
the  class  of  work  installed  and  the  following  ad- 
ditional specifications: 

a.  Aerial  supports  to  be  constructed  and  in- 
stalled in  a strong  and  durable  manner,  and 
aerial  conductors,  with  wires  leading  from  same 
to  ground  switch,  must  be  supported  on  approved 
insulators,  and  these  conductors  to  be  kept  at  a 
distance  of  not  less  than  six  inches  from  the  build- 
ing, except  where  entering  same  through  approved 
non-combustible,  non-absorptive  insulators. 

b.  Aerial  conductors  to  be  permanently  and 
effectively  grounded  at  all  times  when  station  is 
not  in  operation  by  a conductor  not  smaller  than 
No.  6 B.  & S.  gage  copper  wire  run  in  as  direct 
a line  as  possible  to  water  pipe  on  the  street  side 
of  all  connections  to  said  water  pipe  within  the 
premises,  or  to  some  other  equally  satisfactory 
earth  connection  or  to  such  other  ground  as  may 
be  allowed  by  special  permission  in  writing. 

c.  Or  the  aerial  to  be  permanently  connected 
at  all  times  to  earth  in  the  manner  specified  above, 
through  a short-gap  lightning  arrester  said  arrester 
to  have  a gap  of  not  over  0.015  inch  between  brass 
or  copper  plates  not  less  than  2*A  inches  in  length 
parallel  to  the  gap  and  1 Mi  inches  the  other  way, 
with  a thickness  of  not  less  than  one-eighth  inch 
mounted  upon  non-combustible,  non-absorptive  in- 
sulating material  of  such  dimensions  as  to  give 
ample  strength.  Other  approved  arresters  of 
equally  low  resistance  and  equally  substantial  con- 
struction may  be  used. 

d.  In  cases  where  the  aerial  is  grounded  as 
specified  in  section  b,  the  switch  employed  to  join 
the  aerial  to  the  ground  connection  shall  not  be 
smaller  than  a standard  100  ampere  knife  switch. 

e.  Where  supply  is  obtained  direct  from  the 
street  service  the  circuit  must  be  installed  in 
approved  metal  conduits  or  armored  cable.  In 
order  to  protect  the  supply  system  from  high 
potential  surges,  there  must  be  inserted  in  the 
circuit  either  a transformer  having  a ratio  which 
will  have  a ootential  on  the  secondary  leads  not 
to  exceed  550  volts,  or  two  condensers  in  series 
across  the  line. 

f.  Transformers,  voltage  reducers  or  similar 
devices  must  be  of  approved  type. 


Wires  for  Interiors  of  Buildings 
(National  Code  Standard) 


B.  & S. 
Gauge 
Number 

Circular  Mils 

— Carrying  Capacity — 
Rubber-cov-  Weather- 

ered  Wires  proof  Wires 
Amperes  Amperes 

18 

1,624 

3 

5 

16 

2,583 

6 

8 

14 

4,107 

12 

16 

12 

6,530 

17 

23 

10 

10.380 

24 

32 

8 

16.510 

33 

46 

6 

26,250 

46 

65 

5 

33,100 

54 

77 

4 

41,740 

65 

92 

J.  A.  Wever,  Maryland. 
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Technical  Advice  to  the  Experi- 
menter 

By  E.  T.  Jones. 

'T'HE  sketch,  figure  1,  gives  the  de- 
tails  of  a mechanism  for  chang- 
ing the  secondary  inductance  of  a re- 
ceiving tuner  from  one  tap  to  the  next, 
which  at  the  same  time  causes  the 
shunt  secondary  variable  condenser 
to  rotate  throughout  its  range  of  ca- 
pacities before  another  secondary  coil 
is  connected  into  the  circuit.  The  whole 
adjustment  is  brought  about  by  the 
rotation  of  a single  control  handle. 
This  arrangement  eliminates  the  ne- 
cessity for  using  both  hands  in  chang- 
ing the  inductance  and  capacity  while 
tuning  and  leaves  one  hand  free  for 
writing  down  the  message. 

The  objects  of  my  design  are 
brought  about  by  arranging  the  strips 
of  brass  1,  2,  3,  4 and  5 of  the  end- 
turn  switch  figure  2,  so  that  when  coil 
No.  2 is  cut  in,  the  condenser  has  re- 
volved from  zero  to  maximum  capac- 


[/em&ntry  diagram 


Figure  1— Detailed  sketch  of  mechanism  for 
changing  the  secondary  inductance  of  a receiving 
tuner 


ity,  and  so  on  throughout  the  series 
of  taps.  The  condenser  is  rotated  by 
attaching  a pulley  to  the  shaft  of  the 
end-turn  switch  and  a smaller  pulley 
on  the  shaft  of  the  condenser.  By  a 
partial  turn  of  the  control  handle  the 
secondary  variable  condenser  is 
shifted  through  its  entire  scale.  It  is 
clear  to  the  reader  that  a certain  re- 
lation must  exist  between  the  diameter 
of  the  pulley  on  the  condenser  and  that 
on  the  main  shaft;  also  the  taps  on 
the  secondary  inductance  must  be  of 
sufficient  width  to  permit  the  variable 
condenser  to  rotate  over  its  scale  be- 


fore the  switch  reaches  the  next  con- 
tact point. 

The  switch  A,  B,  is  of  the  rotary 
type  and  connects  each  coil  in  the 
circuit  only  when  the  last  end  is 
brought  into  the  circuit  by  the  end- 


first  part  of  the  scale  of  the  second 
tap  will  be  shorter  than  the  max- 
imum wave  length  of  the  preceding 
tap.  But  as  the  switch  is  moved  on 
and  the  variable  condenser  is  rotated 
over  the  scale,  the  longest  wave  will  be 
considerably  in  excess  of  the  wave  ob- 
tained from  the  preceding  coil. 

As  indicated  in  the  drawing  a wave 
length  scale  may  be  attached  to  the 
inductance  switch,  to  indicate  the 
wave  length  of  the  secondary  circuit 
for  various  positions  of  the  shunt  vari- 
able condenser. 

Code  Practice  Device 

A very  serviceable  set  for  use  in 
code  practice  is  shown  in  figure  3.  The 
object  of  it  is  to  generate  a buzzing 
signal  without  the  use  of  a buzzer. 


Figure  2 — Rotary  switch  used  to  connect 
the  coils 

turn  switch.  The  rotary  type  of  switch 
is  necessary  because  the  contact  must 
be  maintained  while  the  switch  is  ro- 
tating and  it  should  only  make  con- 
nection with  the  next  strip  in  the  circle 
when  additional  inductance  is  desired. 

In  figure  1 the  location  of  the  switch 
is  indicated  at  the  lower  right  hand 
part  of  the  drawing  and  an  elementary 
diagram  of  connections  at  the  upper 
part  showing  how  the  coils  are  con- 
nected in  the  circuit. 

The  rotapr  switch  to  be  used  in  con- 
junction with  this  aparatus  is  shown 
in  figure  2 where  a contact  lever  coil 
makes  connection  with  copper  seg- 
ments 1,2,  3,  4 and  5.  These  may  be 
made  of  brass  if  desired. 

The  diameter  of  the  switch  must  be 
chosen  so  that  an  individual  segment 
will  be  long  enough  to  permit  the 


Figure  4— Diagram  of  detailed  construction  of 
the  Oudin  resonator 


Figure  3 — Mechanical  code  practice  device 

variable  condenser  to  be  rotated  over 
its  scale  while  the  blade  is  on  one  tap. 

The  experimenter  will  observe  that 
as  the  inductance  switch  leaves  one 
tap  and  makes  connection  with  the 
second  tap,  the  wave  length  at  the 


The  telephone  current  is  interrupted 
:r  by  a cog  wheel  which  may  be  taken 
3.  from  an  old  clock, 
it  No  current  is  utilized  other  than 
e that  which  turns  the  motor  to  which 
e is  attached  a toothed  or  cogged  wheel, 
e The  key  i.s.  gituated  so  that  upon  press- 
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ing  same  it  raises  a strip  of  clock 
spring  which  barely  touches  the  re- 
volving cog  wheel.  This  produces  a 
very  clear  note  when  adjusted  cor- 
rectly. The  motor  should  rotate  away 
from  the  operator  to  protect  his  eyes 
from  the  flying  filings  which  are  liable 
to  be  thrown  from  the  steel  spring  or 
the  brass  or  iron  cog  wheel. 

A very  precise  adjustment  can  be 
arrived  at  by  making  tight  all  screws 
on  the  key  after  adjustment,  the 


Figure  J— Sketch  of  a fixed  condenser  and  vari- 
able condenser  combined  by  means  of  a special 
switch  to  double  the  cspacity 


spring  being  arranged  to  barely  touch 
the  wheel  in  order  to  preserve  its  life. 
This,  as  a whole  makes  a very  cheap 
practice  set  giving  loud  signals.  A 
small  Ajax  motor  and  a cog  wheel  4 
inches  in  diameter  by  % inch  thick, 
connected  in  series  with  four  good  dry 
cells,  gives  good  results. 

A pulsating  note  of  a frequency  de- 
pending upon  the  number  of  teeth  on 
the  wheel  and  the  speed  at  which  it 
rotates  is  obtained. 

A Small  Oudin  Resonator 

The  Oudin  resonator  in  figure  4 will 
give  a good  three  inch  spark  with  a l/i 
to  inch  spark  coil. 

The  secondary  circuit  is  wound  on 
a lamp  chimney,  making  an  excellent 
insulator.  To  place  the  wire,  start 
from  the  end  with  the  smallest 
diameter  and  wind  upwards.  It  is  im- 
possible to  wind  from  the  other  end 
owing  to  the  slope  of  the  chimney,  but 
it  is  an  easy  matter  to  wind  the  op- 
posite way.  A globe  ten  inches  long 
is  covered  with  No.  28  D.C.C.  wire 
closely  wound  (not  spaced)  /i  inch 
from  the  top  and  2'/^.  inches  from  the 
bottom  as  shown.  The  primary  is 
composed  of  6 turns  of  No.  14  R.C.D. 
B.  copper,  wire  spaced  about  l/i  inch 
apart,  wound  on  a cardboard  form  5 
inches  in  diameter.  The  connections 
are  shown  just  below  the  construc- 
tional drawing.  This  type  of  reson- 


EXPERIMENTERS'  WORLD 

ator  will  be  found  to  be  of  exceptional 
interest  and  can  be  constructed  at  a 
small  initial  expense. 

All  kinds  of  high  frequency  phe- 
nomena can  be  demonstrated  such  as 
drawing  sparks  to  your  hand  or  to  an 
iron  instrument  in  your  hand.  Stand- 
ing on  an  insulated  form,  matches  can 
be  lit  from  any  part  of  your  body  by 
some  one  standing  on  the  ground. 
Drop  a piece  of  tinfoil  inside  the  globe 
and  a great  quantity  of  ozone,  a great 
germ  killer  and  sure  cure  for  colds, 
etc.,  will  be  generated  and  can  be  in- 
haled from  the  top  of  the  globe. 

Stand  another  small  coil  such  as  the 
primary  or  secondary  of  a “loose 
coupler”  about  6 inches  away  from  the 
resonator  when  in  operation  and  with- 
out any  connection  whatsoever,  a spark 
will  appear  at  both  ends  of  the  wind- 
ing, the  forerunner  of  the  wireless 
transmission  of  power.  Hang  a small 
light  or  lamp  into  the  globe  and  a 
beautiful  blue  light  will  fill  the  globe. 
By  bringing  a piece  of  glass  say  :/s 
inch  thick  close  to  the  ball  and  a piece 
of  wire  held  in  the  hand  close  to  the 
other  side,  the  current  will  jump  from 
the  ball  to  the  wire  as  if  the  glass  were 
not  there.  The  field  for  experiment- 
ing is  great,  and  it  is  my  personal 
opinion  that  if  it  ever  becomes  possible 
to  intercept  such  waves  that  the  whole 
world  could  be  communicated  with  by 
the  use  of  a small  oudin  coil.  The  fre- 
quency of  the  currents  being  gener- 
ated are  so  great  that  they  are  abso- 
lutely inaudible — but  who  can  tell 
what  will  take  place  in  this  wonderful 
new  field  in  a space  of  ten  years. 

Means  for  Doubling  the  Capacity 
of  a Variable  Condenser 

The  combination  of  a fixed  con- 
denser, a variable  condenser,  and 


Suggestion  for 
Prize  Contest 
APRIL 
Wireless  Age 

w 

We  will  pay  the  usual  prizes 
of  $10,  $5  and  $3,  in  addition  to 
our  regular  space  rates,  to  the 
three  contributors  who  send  us 
the  best  manuscripts  on  the  fol- 
lowing subject: 

Give  arguments  for  or  against 
the  use  of  a quenched  spark 
gap  in  connection  with  an  ama- 
teur’s 60-cycle  transmitter. 


special  switch,  as  in  figure  5 will 
double  its  range  of  capacity. 

It  is  clear  from  the  diagram  that 
when  the  ordinary  condenser  is  at  180 
degrees  the  maximum  amount  of  ca- 
pacity is  in  use,  but  if  the  condenser  is 
brought  back  to  zero  and  rotated 
toward  the  left  instead  of  toward 
the  right,  a fixed  condenser  hav- 
ing the  same  amount  of  capacity 
as  the  variable  condenser  at  maximum 
is  connected  in  parallel.  Therefore  by 


Sida  via w of  ana  btoda  and  rh  fwt  anted* 
Points 


Figure  6— Sketch  of  (witch  used  for  (tuning 
(mail  A.  C.  moton 


rotating  the  condenser  in  the  opposite 
direction,  we  can  progressively  double 
its  capacity  in  the  same  manner  as  it 
is  built  up  to  its  maximum  capacity  in 
the  ordinary  way.  The  scale  on  the 
outside  of  the  condenser  will  be  a com- 
plete circle  instead  of  the  usual  half 
circle,  or  180  degrees.  An  insulated 
circle  is  provided  and  half  of  it  is 
made  conductive  by  means  of  a strip 
of  brass  which  cuts  in  the  other  fixed 
condenser.  A switch  arm  protrudes 
from  the  shaft  of  the  condenser  and 
makes  contact  with  the  switch  (brass 
semi-circle)  cutting  in  the  extra  ca- 
pacity. 

This  is  a very  convenient  arrange- 
ment and  is  easily  added  to  the  ordin- 
ary receiver. 


Special  Switch  for  Starting 


Small  A.  C.  Motors 
Ordinary  types  of  switches  fur- 
nished for  this  purpose  are  of  the  three 
pole  double  throw  type,  reactance  coils 
being  thrown  in  on  one  side  in  the 
motor  line  circuit  and  the  other  side 
cutting  in  the  full  line  voltage.  This 
is  an  awkward  arrangement  owing  to 
the  fact  that  one  is  liable  to  throw  his 
arm  across  the  line  when  pulling  the 
switch  from  one  position  to  the  other 
in  a hurry.  For  that  reason,  I have 
constructed  the  switch  shown  in  figure 
6.  It  works  on  the  rocking  principle, 
passing  through  an  arc  of  about  25 
degrees,  thereby  making  it  much 
easier  to  shift  the  connections. 
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The  Vacuum  Tube  Generator  for  the  Radio  Laboratory 

A VACUUM  VALVE  connected  up  oscillation  constant.  A hot  wire  am- 
as  a high  frequency  generator  and  meter  Ax  will  indicate  when  the  tube  is 
mounted  with  auxiliary  instruments  oscillating  properly.  It  should  have  a 
will  be  found  a very  useful  piece  of  range  of  not  over  .5  amperes  maxi- 
apparatus ai*ound  an  experimental  mum  except  when  large  bulbs  and 
radio  laboratory.  It  may  be  employed  high  voltages  are  used.  The  conden- 
in  several  ways  such  as  calibrating  ser  C2  should  have  a capacity  of  2 mfd. 
wave  meters,  inductances,  condensers,  The  telephone  receivers  and  the  grid 
measuring  the  decrement  of  decreme-  condenser  should  both  have  a short 


I I 

110  V.  400  V.  D.C. 

Figure  1— A simple  circuit  having  a vacuum  valve  connected  up  as  a 
Jiigh  frequency  generator 

ters  and  high  frequency  resistance;  circuiting  switch  or  plug  to  cut  them 
also  as  a source  of  radio  frequency  os-  out  of  the  circuit  when  they  are  not  in 
cillations  for  beat  reception  and  in  use. 

many  other  ways.  The  whole  apparatus  should  be 

The  amount  of  energy  obtained  mounted  on  one  base  or  in  a case  with 
from  such  a device  will,  of  course,  de-  the  inductance  Lx  in  such  a position 
pend  upon  the  size  of  the  valve,  its  that  it  may  be  readily  placed  near 
operating  characteristics,  and  upon  the  another  circuit. 

E.  M.  F.  of  the  plate  battery.  One  To  calibrate  a wave  meter  with  this 
hundred  and  ten  to  250  volts  D.  C.  can  apparatus  place  the  inductance  coil  of 


at  this  point.  It  is  not  necessary  to 
have  the  two  circuits  coupled  so  tight- 
ly that  the  current  in  A,,  drops  to  zero, 
as  a slight  decrease  is  all  that  is  neces- 
sapr.  Otherwise  two  waves  will  be  in 
evidence  if  the  coupling  is  too  tight. 

The  advantage  of  this  method  is  that 
no  connections  need  be  made  to  the 
wave  meter  under  test.  It  is  a very 
rapid  method  of  making  a calibration. 
It  is  understood  that  with  the  standard 
condensers  and  inductances  on  hand 
the  calibration  of  coils  and  condensers 
may  be  done  in  the  same  manner. 

Curves  taken  while  calibrating  a re- 
ceiving set  are  shown  in  figure  2. 
These  show  distinctly  how  the  energy 
is  “drained”  from  the  valve  circuit 
when  resonance  between  the  two  cir- 
cuits is  reached.  In  these  determina- 
tions the  frequency  of  LjQ  was  left 
constant  and  the  condenser  of  the  re- 
ceiving set  was  varied,  its  values  form- 
ing the  abscissa  on  the  curve  sheet. 
Each  curve  represents  one  value  of  in- 
ductance on  the  receiving  trans- 
former. ' 

. . i 

There  is  another  method  in  which  a 
very  interesting  phenomena  is  made 
use  of.  It  will  be  found  that  under 
certain  conditions  that  a beat  note  will 
be  heard  in  the  telephones  when  the 
circuit  LjCj  is  nearly  in  resonance  with 
the  wave  meter  circuit.  A shrill  note 
is  first  heard  as  Cx  is  rotated  which 


be  safely  applied  to  most  bulbs,  and  in 
some  cases  more,  without  undue  heat- 
ing of  the  grid  and  plate,  but  it  is  best 
to  consult  the  manufacturer  of  the  tube 
for  potentials  above  250  volts. 

Several  circuits  may  be  employed. 
That  shown  in  figure  1 is  very  simple 
and  will  do  the  work  of  more  com- 
plicated connections. 

The  size  of  the  coil  Lj  and  condenser 
Q will  depend  upon  the  range  of  fre- 
quencies desired.  It  will  be  found  that 
if  a variable  condenser  Cx  having  a 
maximum  capacity  of  .0005  mfd.  is 
used,  the  coil  described  below  will  be 
correct  for  a frequency  of  120,000 
cycles  or  above,  which  corresponds  to 
the  wave  length  of  2,500  meters  at  the 
maximum  value.  The  coil  should  con- 
sist of  a single  layer  of  No.  26  S.  C.  C. 
wire  wound  on  a tube  4 inches  in  di- 
ameter and  4 inches  long.  One  hun- 
dred and  seventy-five  turns  will  be 
necessary,  which  will  occupy  a wind- 
ing length  of  3.5  inches.  With  a con- 


the wave  meter  to  be  tested  near  the  drops  to  a low  tone  and  then  rises  to 
coil  Lj  as  indicated  in  the  diagram,  and  inaudibility  as  the  resonance  point  is 
set  the  condenser  of  this  wave  meter  at  passed.  Anyone  who  is  acquainted 
some  desired  point.  Note  the  reading  with  beats  will  easily  recognize  the 
of  the  ammeter  Ax  in  the  oscillating  point  when  resonance  occurs.  It  is 
circuit.  By  varying  the  condenser  C-l  necessary  to  have  a correct  value  of 


Setting  of  condenser  an  rece/rer  so'.oos  mf 


Figure  2 — Graphic  curvea  taken  while  calibrating  a receiving  act 


denser  C,  having  a capacity  .005  mfd., 
50  turns  of  the  same  wire,  on  the  same 
sized  cylinder  with  a winding  length 
one  inch  long  are  needed.  Three  taps 
should  be  brought  out  from  the  coil, 
one  at  each  end  and  one  in  the  center. 

The  circuit  should  be  calibrated 
against  a standard  wave  meter.  The 
distributed  capacity  of  the  coil,  the  ef- 
fect of  the  leads  and  of  the  internal 
capacity  of  the  bulb  itself  will  change 
any  theoretical  determinations  of  the 


it  will  be  found  that  as  the  condition  of 
resonance  between  the  two  circuits  is 
reached  the  current  indicated  by  Ax 
will  fall  off,  often  dropping  to  zero  if 
the  coupling  between  the  two  circuits 
is  close.  When  the  resonance  point  is 
passed  the  ammeter  will  again  read  the 
normal  value.  It  is  necessary  to  note 
the  point  on  the  condenser  Ct  when 
the  current  in  A,  is  at  a minimum,  and 
refer  to  the  calibration  curve  for  the 
circuit  Lj,  Q to  find  the  wave  length 


the  grid  condenser,  and  sometimes  a 
grid  leak  in  order  to  have  this  action 
occur.  An  explanation  of  the  theory 
of  this  action  will  be  found  in  an  arti- 
cle by  Prof.  L.  A.  Hazeltine,  in  the 
Proceedings  of  the  Institute  of ‘Radio 
Engineers  for  April,  1918,- on  page  76. 

The  telephone  receivers  and  the 
grid  condenser  are  not  needed  for 
other  tests  and  may  be  omitted,  if 
desired. 

Ralph  R.  Batcher,  New  York. 
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A Small  Radiophone  Transmitter  for  the  Amateur  Station 
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mitters  soon  will  be  the  order  of 
the  day,  but  few  amateurs  know  just 
exactly  how  to  get  started  in  this 
branch  of  radio.  The-  books  “Radio 
Telephony”  by  Goldsmith  and  “Vac- 
uum Tubes  in  Wireless  Communica- 
tion” by  Bucher,  are  excellent  for  ob- 
taining an  understanding  of  the  oper- 
ating characteristics  of  continuous 
wave  generators  for  speech  transmis- 
sion. This  article  aims  only  to  give 
constructional  details. 

Directions  for  assembling  a small 
radio  telephone,  which  should  have  a 
transmitting  range  of  at  least  six  miles, 
follow.  Prior  to  the  war,  a similar  but 
cruder  set  was  constructed,  using  but 
one  ordinary  vacuum  tube  with  a 
speaking  range  of  three  miles. 

In  constructing  a radio  telephone, 
there  are  three  primary  obstacles 
which  confront  the  experimenter.  He 
must  find : 

(1)  A very  simple  and  easily  un- 
derstood hookup,  containing  inexpen- 
sive and  easily  procured  instruments. 

(2)  A source  of  direct  current  of 
fairly  high  voltage. 

(3.)  A continuous  wave  generator. 

The  three  element  vacuum  tube  will 
be  the  only  type  considered.  Figure  1 
gives  a hook-up  which  seems  an  ade- 
quate answer  to  problem  (1). 

If  the  amateur  has  access  to  a 
source  of  110  volt  AC  and  a sufficient 


phone  experiments  on  such  a large 
scale.  The  experimental  set  herein 
described  uses  from  fifty  to  ninety 
volts  of  the  large  size  tubular  flash- 
light batteries  or  No.  6 dry  cells.  In 
wholesale  lots  the  price  is  not  as  high 
as  one  might  imagine  from  retail  com- 
parison. Under  favorable  circum- 
stances a discount  as  high  as  50  per 
cent  may  be  had  on  quantity  lots. 


and  front,  to  strengthen  the  construc- 
tion. These  are  not  shown  in  the  side 
view  as  they  would  cover  up  the 
wooden,  inch  square  strips  which  sup- 
port the  two  secondaries.  These  hinge 
from  the  primary  with  these  strips 
as  axes. 

Each  of  the  two  secondaries,  Sx  and 
S2,  is  composed  of  five  turns  of  edge- 
wise wound  copper  strip  spiral  ?y2 
inches  in  diameter,  y2  inch  wide  and 
1/16  inch  thick.  Each  turn  is  held 


amount  of  money  to  expend,  he  may 
either  obtain  a 500  volt  DC  motor 
generator  or  a Kenotron  rectifier,  pat- 
terned after  the  Fleming  valve,  and 
obtainable  from  the  General  Electric 
Company.  Either  the  DC  generator 
or  the  Kenotron  with  500  volts  AC, 
may  be  employed  to  supply  the  plate 
current.  With  such  sources  of  cur- 
rent, quite  a respectable  transmitting 
range  may  be  obtained.  However,  few 
amateurs  will  care  to  begin  their  radio- 


Figure 2 — Front  and  side  view  of  assembled  radiophone  transmitter 


Problem  3 as  in  problem  2 resolves 
itself  into  a question  of  financial  re- 
sources. The  continuous  wave  gener-: 
ator  in  the  outfit  described  here  con- 
sists of  two  small,  three  element 
vacuum  tubes  such  as  tubular  bulbs  or 
electron  relays  with  the  members  con- 
nected in  parallel.  Additional  bulbs 
may  be  added  to  increase  the  range, 
which  should  be  from  two  to  six  miles 
per  bulb,  depending  on  the  tuning  of 
the  circuit  and  the  efficiency  of  the 
antenna  and  ground. 

After  the  experimenter  has  gained 
a working  knowledge  of  radio  tele- 
phony and  has  access  to  a source  of 
high  voltage,  he  should  get  possession 
of  a “power  bulb”  such  as  the  Pliotron 
or  one  of  the  Marconi  bulbs.  Large 
bulbs  of  this  type,  fed  by  500  volts  DC 
often  given  a speaking  range  of  a 
hundred  miles  or  more. 

Figure  2 gives  the  front  and  side 
view  of  the  assembled  outfit.  The 
front  panel  should  be  made  of  some 
good  insulating  material  such  as 
Bakelite.  The  base  and  back  may  be 
of  hard  wood  treated  with  asphaltum 
varnish  or  a mixture  of  lamp-black 
and  shellac  as  they  are  touched  by  no 
current  carrying  connections.  On  each 
side  of  the  panel,  about  9 inches  up 
from  base,  two  wooden  strips  7 inches 
long  should  be  placed  between  the  back 


inch  apart  from  the  adjoining 
turn  by  strips  of  Bakelite,  1 inch 
square  and  2 inches  long,  except  at 
the  bottom.  The  coil  is  fastened  to  the 
axis  upon  which  the  secondary  pivots 
by  a piece  of  Bakelite  shaped  as  in 
figure  3-A.  The  primary,  P,  is  com- 
posed of  copper,  spiral  wound  edge- 
wise as  the  secondaries  and  is  5 inches 
in  diameter,  5/16  inch  wide  and 
1/16  inch  thick.  Each  adjoining  turn 
is  held  y inch  apart  by  Bakelite 
strips,  }i  inch  square  and  5 inches 
long,  except  at  the  bottom,  where  the 
primary  is  supported  by  a piece  of 
Bakelite  as  in  figure  3-B.  This  piece 
is  to  be  fastened  to  a strip  of  wood, 
held  between  the  front  and  back  panels 
by  wood-screws  as  in  the  side  view  of 
figure  2.  The  copper  strip  for  the 
“oscillation  transformer”  may  be  pur- 
chased from  wireless  supply  houses. 

The  transformer  is  designed  con- 
siderably heavier  than  necessary  for 
the  current  derived  from  the  high 
voltage  battery  as  suggested  here,  for 
the  experimenter  sooner  or  later  may 
find  himself  in  a position  to  use  power 
bulbs  and  a commercial  form  of  high 
voltage  supply. 

In  most  radiophone  circuits  a radia- 
tion indicator  (such  as  a hot-wire  am- 
meter) is  essential,  iot  successful  oper- 
ation depends  mainly  on  careful  tun- 
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ing.  The  meter  suggested  is  one  of  the 
small  “junior”  patterns.  It  should  be 
short  circuited  by  the  switch  at  top  of 
panel  when  not  in  use. 

The  battery  Bs  in  the  transmitter 
circuit  may  be  from  six  to  ten  volts 
of  storage  or  No.  6 dry  cells.  The 
transmitter  is  taken  from  one  of  the 
common  long-distance  telephones.  If 
it  happens  that  the  carbon  grains  be- 
come fused,  replace  them  with  larger 
grains.  The  induction  coil  I is  noth- 
ing more  than  the  ordinary  telephone 


Figure  3A — Detail  of  fastening  coils 


Figure  SB — Primary  supported  by  a piece  o{ 


transformer.  A type  that  will  operate 
from  a ten  volt  dry  battery  may  be 
purchased  from  any  electrical  supply 
house.  Both  the  high  voltage  bat- 
tery B2  and  battery  B„  are  cut  into 
the  circuit  by  the  switch  at  the  bot- 
tom of  the  panel.  One  rated  at  30 
amperes,  250  volts  is  about  the  right 
size  to  use. 

Battery  B,  is  a six  volt  storage  bat- 
tery and  is  mounted  behind  the  panel 
to  prevent  the  outfit  from  overturn- 
ing. The  filament  rheostat  in  the  lower 
left  hand  corner  of  the  panel  is  made 
in  accordance  with  my  article  in  the 
November  1918  Wireless  Age.  There 


are  sixteen  points  of  variation  of  one- 
half  ohm  each.  A good  radius  for  the 
switch  points  is  1 1/2  inches. 

Better  results  will  be  obtained  if  the 
bulbs  are  purchased  from  a reliable 
company  which  standardizes  its  prod- 
ucts, that  is,  all  bulbs  are  supposed  to 
be  alike. 

The  variable  condenser  VC  is  one 
of  the  43  plate  receiving  type,  filled 
with  castor  oil,  or  a good  grade  of 
motor  oil  to  give  a capacity  of  .005 
mfd. 

The  design  of  the  three  coupling 
coils  herein  described  permits  a range 
of  180  to  350  meters  with  the  average 
antenna.  If  permission  can  be  ob- 
tained to  use  a longer  wave  length, 
either  a loading  coil  or  a longer  aerial 
may  be  used,  of  which,  the  latter  is 
preferable. 

The  variation  for  the  high  voltage 
battery  is  obtained  by  a clip  and  flex- 
ible lead  at  the  battery  box  as  it  would 
be  impractical  to  take  a large  number 
of  leads  up  to  the  panel  from  the  bat- 
teries. 

It  is  of  even  more  importance  in 
radio  telephony  than  in  wireless  tele- 
graphy that  the  various  leads  and  con- 
nections should  be  of  litzendraht  or 
stranded  wire,  and  well  soldered.  No. 
12  rubber  covered  stranded  wire,  is  a 
practical  size  for  the  outfit  described. 

It  would  be  a great  benefit  to  experi- 
menters if  some  genius  for  organizing 
would  start  a “National  Amateur 
Radiophone  Service  League,”  modeled 
on  the  same  general  plan  as  some  of 
our  present  relay  organizations. 

Think  it  over  fellows,  and  send  in 
your  suggestions  to  The  Wireless 
Age.  Francis  R.  Pray — Mass. 


Design  of  a Self -Cooled,  Quenched  Spark  Gap 


A SSUME  that  the  amateur  desires 
to  construct  a quenched  spark  set 
to  fit  a 1 kw.  500  cycle  transmitting 
set,  so  that  the  gap  will  be  self-cooling. 
Also  assume  an  11,300  volt  transform- 
er and  a condenser  capacity  of  .008 


In  the  particular  example  cited, 
25=10  gives  2.5  square  inches  as  the 
area  of  the  gap,  keeping  in  mind  that 

diameter  = ^ 


area 


and  in  this  ex- 


7854 


mfd.,  experience  teaches  that  the  gap 
current  will  be  about  18  amperes.  This 
is  the  root  mean  square  and  must  be 
mutiplied  by  V 2 or  1.4  to  obtain  the 
maximum  value,  namely  18x1.4=25.2 
amperes.  In  the  design  of  quenched 
spark  gaps,  one  square  inch  of  surface 
should  be  allowed  foj  every  10  am- 
peres of  current.  Gaps  of  smaller  di- 
mensions will  cause  arcing,  and  plates 
of  excessive  size  will  cause  a ragged 
spark  tone. 


ample  =1.8  inches  approxi- 

.7854 

mately.  We  must  now  allow  10  mils 
separation  between  the  plates  and  a 
potential  difference  of  1,000  volts  per 
gap;  also  we  must  allow  .25  inches 
between  the  silver  and  the  rim.  If  the 
rim  is  3/16  of  an  inch  in  width,  the 
total  area  of  the  rim  will  be  approxi- 
mately 1.4  square  inches.  We  may 
now  allow  for  the  gap  losses,  15  per 
cent,  of  the  power,  which  in  this  case 
equals  150  watts;  and  since  for  a po- 
tential difference  of  1,000  volts  we 
must  have  11  gaps,  we  must  allow 
150=11  = 13.6  watts  to  be  dissipated 
per  gap.  Then  assuming  .2  watts  per 
square  inch  for  a 50°  C.  rise  of  tem- 
perature for  continuous  working,  we 
have  13.6=. 2=68  square  inches,  the 
surface  required. 


If  we  employ  2 cooling  vanes  per 
gap,  then  the  approximate  area  will  be 
equal  to  68=4  (the  number  of  sides 
of  two  vanes) =17.  The  over-all 

diameter  = \J  ^ ^ 

.7854  ~~  ' ' 

It  is  now  assumed  that  the  com- 
pleted gap  is  mounted  in  a metal 


frame  and  that  the  plates  are  pressed 
tightly  together  by  means  of  a thread- 
ed bolt.  We  may  then  determine  the 
leverage  ratio  with  a 13  thread  screw 
bolt  and  a 6 inch  wrench;  that  is, 
ratio  = 2?r  6x13  threads  x 1 lb.  = 
489.84,  or  approximately  490.  If  we 
allow  150  lbs.  per  square  inch  to  make 
up  for  the  tightness  required  with 
mica  gaskets,  we  have  150x1.4  (area 

210 

of  rim)  =210  lbs.  Figuring gives 

490 

about  Yi  lb.  pressure  to  be  placed  on 
the  end  of  a 6 inch  wrench. 

The  sections  marked  X and  Y of  fig- 
ure 1 are  cut  away  to  a depth  of  y* 
inch  for  a space  slightly  less  than  yA 
circumference  of  the  circle,  so  that 


when  the  gaps  are  put  together  the  air 
can  circulate  through  the  main  body 
of  the  gap. 

Figure  2 shows  the  plates  of  the 
gasket  and  figure  3 the  sparking 
surface  of  a particular  plate.  It  also 
shows  a portion  cut  away  for  air  cir- 
culation. If  the  gap  is  to  be  used  in- 
termittently, allow  .4  watt  cooling  sur- 
face for  a 50° C.  rise  in  temperature. 

J.  J.  Holahan,  Virginia. 
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Practical  Wireless  Telegraphy 

BY  ELMER  £.  BUCHER 

More  than  55,000  copies  of  this  book 
have  been  sold  to  date.  It  Is  used  In 
practically  every  school,  college,  library 
and  training  camp  in  this  country. 

PRACTICAL  WIRELESS  TELEG- 
RAPHY is  the  recognized  standard  wire- 
less text  book.  It  furnishes  much  in- 
formation of  utmost  value  in  regard  to 
the  very  latest  styles  of  wireless  sets  now 
in  use. 

It  is  the  first  wireless  text  book  to 
treat  each  topic  separately  and  complete- 
ly, furnishing  a progressive  study  from 
first  principles  to  expert  practice.  Start- 
ing with,  elementary  data,  it  progresses, 
chapter  by  chapter,  over  the  entire  field 
of  wireless — fundamentals,  construction 
and  practical  operation. 
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Radio  Telephony 

BY  ALFRED  N.  GOLDSMITH,  Ph.D. 

It  is  the  only  book  treating  the  subject 
of  Radio  Telephony  in  all  Its  aspects. 

This  complete  text  on  radio  telephony 
is  Intended  for  radio  engineers,  operators 


and  experimenters,  also  radio  electricians 
In  the  Navy,  men  In  the  Signal  Corps  and 
especially  men  In  the  Aviation  Service 


who  handle  radio  equipment.  Students 
and  others  who  desire  to  be  clearly  in- 
formed concerning  this  newest  and  most 
interesting  branch  of  electric  communi- 
cation need  this  book. 

It  is  written  in  clear  style,  and  presup- 
poses very  little  knowledge  of  radio. 
Fully  illustrated  with  wiring  diagrams 
and  previously  unpublished  photographs 
of  “wireless  telephone"  apparatus. 

There  are  over  400  separate  topics  listed 
in  a carefully  prepared  index. 

Size  6x9  Inches.  266  pages.  AA 

226  illustrations.  * Full  cloth, 
stamped  In  gold.  Price Postpaid 


Practical  Aviation 

Including  Construction  and  Operation 
BY  J.  ANDREW  WHITE 

A text  book  for  intensive  study  by  men 
preparing  to  become  skilled  mechanicians 
and  aviators  contairing  all  the  knowl- 
edge of  fundamentals  required  prior  to 
elementary  and  advanced  flying. 

Each  subject  is  presented  by  Illustra- 
tion and  described  completely  for  the 
reader  without  turning  the  page. 

A broad  treatment  of  subjects  never 
before  contained  in  general  aeronautic 
text  books  is  Included,  comprising  opera- 
tion and  care  of  aviation  engines,  recon- 
naissance, map  reading,  signaling  and  co- 
operation with  military  bodies,  radio  and 
its  uses,  machine  gunnery  and  bombing 
from  airplanes. 

Designed  particularly  for  Individual 
and  class  study. 

Full  cloth,  size  6x9  Inches.  200  pages. 
Folly  illustrated.  Over  200  4»|  7C 

diagrams  and  photographs. 
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Vacuum  Tubes  in  Wireless 
Communication 

BY  ELMER  E.  BUCHER 

The  only  text  book  on  the  market  de- 
voted solely  to  the  various  applications 
of  the  Oscillation  Valve. 

An  elementary  text  book  for  students, 
operators,  experimenters  and  engineers. 
Naval  wireless  men  find  this  book  espe- 
cially helpful. 

Tells  in  understandable  language  the 
fundamental  operating  principle  of  the 
vacuum  tube. 

Shows  over  100  different  circuits  for  the 

Bractlcal  use  of  the  Vacuum  Tube  as  a 
'etector,  Radio  or  Audio  Frequency  Am- 
plifier, Regenerative  Receiver,  Beat  Re- 
ceiver, and  Generator  of  Radio  Frequency 
Currenta 

More  than  100  diagrams  reveal,  step  by 
step,  in  simple  and  direct  form,  the  uses 
of  the  vacuum  tube. 

Cloth.  Size  6x9  inches.  184  *1  7C 

pages.  180  diagrams  and  illns-  ^ 

t rations.  Price Postpaid 
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BY  S.  J.  WILLIS 

A concentrated  treatise  covering 
the  points  in  elementary  arith- 
metic, algebra,  mensuration,  geom- 
etry and  trigonometry  that  have 
direct  application  to  wireless  teleg- 
raphy. • 

Each  subject  is  handled  In  a 
wonderfully  clear  and  simple  style. 

CONTENTS:  Logarithms,  Geom- 
etry, Algebra,  Vectors,  Use  of 
Squared  Paper,  Solution  to  Exam- 
ples, Useful  Constants,  Tables,  In- 
dex. 
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written  and  fully  illustrated. 
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Finding  the  Distance  Between  Wireless  Stations 


'T'HERE  is  only  one  practical  method 
of  accurately  finding  the  distance 
between  any  two  points  on  the  earth’s 
surface,  such  as  two  wireless  stations, 
and  that  is  by  means  of  spherical  trigo- 
nometry. Recourse  is  had  to  this 
method  in  navigation,  astronomy,  and 
other  scientific  pursuits ; also,  maps  are 
plotted  from  certain  calculations  ob- 
tained in  this  way.  All  maps  based  on 
Mercator’s  projection  become  increas- 
ingly inaccurate  as  the  poles  are  ap- 
proached, and  hence  are  of  no  value  in 
finding  distances  near  the  poles,  or 
those  which  span  any  great  part  of  the 
earth’s  circumference. 

The  actual  details  connected  with 
the  method  herein  described  are  usu- 
ally taught  in  advanced  trigonometry 
classes  in  colleges,  but  since  only  a few 
formulas  are  needed,  along  with  a table 
of  the  various  trigonometric  functions, 
it  is  presented  in  the  hope  that  those 
who  have  not  had  the  advantage  of 
such  training,  or  else  have  forgotten 
the  work,  may  avail  themselves  of  the 
method.  The  use  of  the  tables  does 


Figure  1 — Diagram  ahowing  method  of  determin- 
ing the  distance  between  two  wireless  stations 


figure  1 is  depicted  the  earth’s  globe, 
P and  P representing  the  poles,  EQ 
the  equator,  and  A and  B any  two 
points  on  the  earth’s  surface  whose 
separation  it  is  desired  to  find.  It  is 
evident  that  AC  is  the  latitude  of  A, 
BD  the  latitude  of  B.  By  substracting 
each  of  these  values  from  90  degrees 
we  will  obtain  AP  and  BP  respec- 
tively, the  two  known  sides  of  the 
spherical  triangle  ABP.  It  is  to  be 
noted  that  these  values  are  in  degrees 
and  minutes,  as  in  the  case  of  spherical 
triangles  the  sides  are  given  as  parts 
of  an  arc  or  a circumference. 

Also,  A has  a given  longitude,  and 
B has  a given  longitude,  and  the  dif- 
ference between  these  two  values  will 
be  the  separation  of  A and  B in  de- 
grees of  longitude  along  the  equator, 
or,  the  value  of  the  angle  APB.  In  case 
either  A or  B are  on  opposite  sides  of 
the  prime  meridian,  or  of  the  180th 
meridian,  a different  procedure  must 
be  followed,  as  is  explained  later. 

We  have  now  determined  the  two 
sides  AP  and  BP,  and  the  included 
angle  APB,  of  the  spherical  triangle 
ABP.  For  the  sake  of  convenience, 
we  shall  refer  to  the  angles  shown  by 
the  capital  letters  which  designate 
those  extremities,  as  angles  A,  B and 
P.  The  sides  of  the  triangle  shall  be 
referred  to  as  AP,  BP,  and  AB,  the 
latter  being  the  unknown  side  whose 
length  we  are  to  find. 

The  following  formulas  are  then  ap- 
plicable, the  first  two  being  Napier’s 
Analogies : 

Tangent  y2  (A  -}-  B)  = 
cos  y2  (BP  — AP) 

! cot  y2  p 

cos  y2  (BP  -f-  AP) 

Tangent  y2  (A  — B)  = 
sin  yt  (BP  — AP) 

- cot  y2  p 


When 


not  necessarily  require  a knowledge  of 
trigonometry,  but  a working  knowl- 
edge of  common  logarithms  will  great- 
ly simplify  the  labor  incident  to  these 
calculations. 

The  tables  should  give  the  values  of 
the  sine,  cosine,  tangent,  and  cotangent 
to  within  KX.  Greater  accuracy  is  not 
required,  as  it  is  usually  impossible  to 
obtain  the  latitude  and  longitude  with 
much  more  exactitude  than  this,  and 
since  V is  only  equal  to  1.1516  miles, 
the  error  is  inappreciable. 

To  apply  this  method,  it  is  only 
necessary  to  know  the  latitude  and 
longitude  of  each  of  the  two  places 
concerned,  which  can  be  found  on  any 
map,  and  by  use  of  the  formulas  which 
will  follow,  the  distance  between  them 
can  readily  be  found.  A brief  discus- 
sion, however,  will  be  of  value  to  any- 
one making  use  of  these  formulas.  In 
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sin  y2  (BP  + AP) 


Also,  tan  y2  (A  -f-  B)  + tan  y2  (A 
— B)  = greater  unknown  angle,  and 
tan  y2  (A  + B)  — tan  y2  (A  — B)  = 
smaller  unknown  angle.  Which  angle 
is  A and  which  is  B can  be  found  by 
applying  the  rule  from  geometry,  that 
the  greater  angle  is  opposite  the 
greater  side,  and  vice  versa. 

Having  found  the  unknown  angles 
A and  B of  our  triangle,  we  now  apply 
the  law  of  Sines  in  spherical  triangles, 
namely : 

sin  P 

sin  AB  = sin  AP 

sin  B 

Looking  up  the  value  for  the  anti-sine 
of  AB,  gives  the  distance  between 
these  two  points  in  degrees  and  min- 
utes. This  value  ( in  degrees  and  dec- 
imals of  a degree)  is  then  multiplied  by 
69.117  to  obtain  the  distance  in  statute 
miles. 
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Let  us  now  examine  the  results  of 
an  actual  calculation  to  fully  fix  in  our 
mind  the  use  of  these  formulas.  Sup- 
posing it  is  desired  to  find  the  distance 
from  Arlington,  Va.,  to  Kahuku, 
Hawaii.  The  latitude  and  longitude  of 
the  former  are  38°  50'  N.,  77°  W.,  re- 
spectively; of  the  latter,  21°  4 O'  N., 
158°  W.  Subtracting  the  two  latitudes 
from  90°,  we  have  51°  10',  and  68° 
20'  for  the  sides  BP  and  AP  of  the 
triangle,  respectively.  Also,  the  angle 
P,  being  tequal  to  the  difference  in 
longitude  of  the  two  places,  is  158°  — 
77°  = 81°.  Applying  the  formulas: 


tan  J/2  (A  ~f-  B)  = 
cot  y2  81°  = 2.298 
tan  y2  (A  — B)  = 


cos  17°  lO' 
cos  >4  H9°  30' 
sin  y2  17°  10' 
sin  J4  119°  3( Y 


cot  14  81°  = 0.2023 

Looking  up  these  values,  we  have,  tan 
y2  (A  + B)  = tan  66°  30',  and  tan  l/2 
(A  — B)  = tan  11°  26'.  Therefore, 
applying  our  rule  for  finding  the  un- 
known angles,  and  noting  that  the 
angle  at  Arlington  is  the  larger  of  the 
two,  we  have : 


Angle  A = 66°  30'  — 11°  26'  = 55°  4' 
and 

angle  B = 66°  30'  + 11°  26'  = 77°  56' 
Also,  we  have 

sin  81° 

sin  AB  = 

sin  77°  56' 
sin  68°  20'  = 0.9386 


From  which  AB  = 69°  50',  or  69.8°. 
This  is  then  multiplied  by  69.117,  giv- 
ing the  value  4825  statute  miles  as 
the  distance  between  Arlington  and 
Kahuku. 

It  has  been  stated  that  in  case  the 
stations  are  located  on  opposite  sides 
of  the  prime  meridian,  or  of  the  180th 
meridian,  a different  procedure  is  nec- 
essary for  finding  the  angle  P.  In  the 
first  case  just  mentioned,  the  longi- 
tudes are  added  instead  of  substracted, 
in  the  second  ca*se  both  values  are 
subtracted  from  180°  and  the  results 
added  together.  A little  consideration 
will  show  the  necessity  of  such 
methods. 

In  case  the  two  points  are  almost  of 
the  same  latitude,  a simpler  method 
will  give  the  same  results.  It  consists 
in  finding  the  difference  in  longitude  of 
the  two  places,  and  multiplying  this  by 
the  value  of  a degree  longitude  in 
miles,  at  the  mean  latitude.  For  ex- 
ample, Funabashi,  Japan,  is  at  latitude 
35°  40'  N.,  and  Los  Angeles,  Cali- 
fornia, is  at  latitude  34°  N.  The  mean 
latitude  is  34°  50',  and  at  this  latitude 
a degree  is  equal  to  56.95  miles.  Hence 
the  distance  is  equal  to  101.67°  (the 
difference  in  longitude)  times  56.95  = 
5790  miles.  Tables  of  this  sort  are 
called  spheroidal  tables,  giving  the 


length  of  a degree  longitude  at  va- 
rious values  of  latitude,  in  nautical 
and  statute  miles.  The  student  _ is  re- 
ferred to  the  Year  Book  of  Wireless 
Telegraphy  for  the  complete  values. 

Hint*  for  the  Experimenter’s 
Workshop 

YOUR  readers  may  be  interested  in 
the  method,  shown  in  figure  1, 
for  making  rods  for  zinc  spark  gaps. 
An  iron  pipe  is  sawed  lengthwise  as  in 


Figure  1 — Showing  method  of  constructing  xinc 
spark  gap  rods 


A to  constitute  the  mould.  The  zinc 
cases  of  old  dried  batteries  are  melted 
and  poured  in  as  shown.  In  the  same 
manner  points  for  rotary  gaps  can  be 
made.  A threaded  bolt  should  be 
moulded  in  place  in  the  process  so 
that  the  points  can  be  screwed  to  the 
rotor. 


Figure  2 — Design  of  an  auto-  Figure  3 — Rapid 
matic  burette  filtering  device 


In  figure  2 is  shown  an  automatic 
burette  that  the  experimenter  can  con- 
struct with  the  apparatus  at  hand.  The 
liquid  used  in  the  titration,  etc.,  is  put 
in  the  flask  which  is  connected  to  the 
burette  as  shown.  This  is  brought  into 
the  burette  by  suction  applied  at  the 
mouthpiece  A.  The  entire  apparatus 
and  the  burette  is  easily  filled. 

An  apparatus  for  rapid  filtering  is 
shown  in  figure  3.  It  is  connected  to 
a filter  pump  which  is  easily  construct- 
ed by  the  amateur  if  necessary. 
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Contest  Winners  for  the  March  Issue 

In  response  to  the  call  in  the  December  issue  for  manuscripts  con- 
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the  writers  of  the  following  articles.  The  suggestion  upon  which  the 
contest  was  based  was:— AT  THE  FINAL  CONCLUSION  OF  PEACE 
NEGOTIATIONS,  WHAT  DO  YOU  CONSIDER  TO  BE  THE  MOST 
IMPORTANT  REASONS  FOR  IMMEDIATE  OPENING  OF 
AMATEUR  WIRELESS  STATIONS? 
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First  Prize  — Why  the  Amateur 
Should  Be  Allowed  to  Resume 
Operations 

'T'HE  chief  reason  why  the  wireless 
-*■  amateur  should  be  allowed  to  re- 
sume, after  the  war,  is  the  fact  that  one 
naturally  has  the  right  to  use  the  ether 


just  as  one  has  a right  to  breathe  the 
air.  Recently  a power  greater  than 
his  own  compelled  the  amateur  to  re- 
linquish the  practice  of  his  favorite  art. 
But  this  power  did  not  and  could  not 
take  away  his  rights ; it  merely  forced 
him  to  abandon  the  practice  of  them 
for  a time.  The  wireless  amateurs  do 
not  question  the  wisdom  of  this  course. 
What  the  wireless  amateur  objects  to 
is  not  regulation  but  annihilation.  If 
anything  is  common  property,  it  is  the 
air  and  the  ether.  A man  has  the  right 
to  all  the  air  he  can  use,  but  he  has 
no  right  to  control  the  rest  of  it;  like- 
wise no  man  or  set  of  men  has  a right 
to  appropriate  the  ether  to  his  own  ex- 
clusive use.  All  have  a right  to  use  it 
provided  they  have  a due  regard  for 
the  rights  of  others. 

If  it  be  said  that  the  wireless  ama- 
teur might  pick  up  secret  messages,  I 
reply  that  no  information  of  a confi- 
dential nature  should  be  sent  by  radio 
except  in  code.  In  connection  with  this 
phase  of  the  matter  it  is  well  to  remem- 


ber that  if  one  were  determined  to  get 
through  a message  for  an  improper 
purpose,  one  could  do  so,  law  or  no 
law.  A man  cannot  be  prevented  from 
buying  wire  and  other  materials.  Now, 
it  is  well  known  that  thousands  of 
people  can  make  all  the  parts  of  a 
wireless  set.  So  if  anybody  wanted  to 


do  any  surreptitious  receiving,  he  could 
pack  his  instruments  and  a coil  of  wire 
in  a suit  case,  go  to  some  secluded  spot, 
string  the  wire  on  trees,  connect  it  up 
and  listen  to  anything  within  range. 
The  reception  of  messages  by  the  evil- 
disposed  cannot  be  prevented.  No  class 
of  people  has  the  moral  right  to  take 
permanent  charge  of  the  ether  simply 
because  they  wish  to  send  information 
whose  publicity  would  injure  or  em- 
barrass them. 

It  is  true  that  a very  few  amateur 
sending  stations  did  interfere  with 
other  stations  prior  to  the  war,  but  this 
can  easily  be  prevented.  Let  a few  of 
these  offenders  be  punished  and  the 
rest  will  reform  in  haste.  The  govern- 
ment has  the  whole  matter  in  their  own 
hands.  If  they  fully  prescribe  the  ama- 
teur's sending  outfit,  they  will  have  full 
and  effective  control  of  him.  In  order 
to  have  effective  control  the  govern- 
ment should  prescribe  not  only  the 
transformer  input  and  wave  length, 
but  also  the  length  and  height  of  the 


Station  of  J.  Weiss,  Port  Washington,  N.  Y.,  an  excellent  type  of  high-grade  equipment,  which  can  be 
put  to  good  use  as  soon  as  Government  restrictiona  are  removed 
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aerial  and  the  dimensions  of  the 
(sending)  oscillation  transformer. 
They  should  not  allow  an  antenna 
that  requires  a condenser  in  series  to 
be  used;  there  would  be  danger  that 
the  condenser  would  get  cut  out!  If 
fair  play  and  good  judgment  rule, 
there  is  plenty  of  room  in  the  sur- 
rounding ether  for  both  the  amateur 
and  the  commercial  operator. 

Then  the  more  widespread  the  prac- 
tice of  the  wireless  art  the  greater  will 
be  the  progress  in  it.  The  spirit  of  in- 
quiry not  only  produces  inventions  but 
actually  produces  the  inventor  him- 
self. He  is  the  ultimate  result  of 
countless  investigating  minds. 


simply  do  the  work  that  comes  to 
hand,  and  their  sole  desire  is  to  main- 
tain their  position  on  the  pay  roll  in 
increasing  opulence.  If  the  commer- 
cial wireless  operators  have  no  more  of 
the  spirit  of  inquiry  than  their  breth- 
ren of  the  wires,  let  us  thank  heaven 
for  the  gift  of  the  amateur  and  pray 
for  his  speedy  return  to  the  good  work, 
for  he  loves  the  art  of  wireless  for  its 
own  sake  and  is  always  striving  to  ad- 
vance it. 

So  the  matter  seems  to  resolve  itself 
into  this:  Everybody  has  the  natural 
right  to  use  the  regions  of  space  while 
he  has  a due  regard  for  the  rights  of 
others.  This  being  a self-evident  fact, 


An  exhibit  of  the  Atlanta  Radio  Club,  indicating  a high  order  of  scientific  training  and  practical  work  in 
the  wireless  field,  developed  by  amateurs  during  the  pre-war  period 


And  has  our  government  not  had 
reason  to  rejoice  that  there  was  an 
army  of  wireless  amateurs  in  the  coun- 
try when  the  war  came  ? Suppose  the 
amateur  had  never  built  his  station  or 
practised  the  art.  In  that  case  would 
there  have  been  the  interest  in  wire- 
less when  the  war  started  that  there 
was?  Complete  figures  are  not  avail- 
able, but  it  is  certainly  true  that  thou- 
sands of  young  men,  on  account  of 
their  previous  experience  as  amateurs, 
fitted  themselves  in  a few  months  for 
government  work  and  rendered  vali- 
ant service  to  the  cause.  Shall  these 
young  men,  when  they  return,  find  that 
their  government  has  condemned  their 
former  activities  and  forbidden  their 
resumption. 

The  enthusiasm  of  the  amateur 
should  not  be  overlooked.  I am  not 
acquainted  with  any  commercial  wire- 
less operators,  but  I know  something 
about  the  wire  telegraphers.  I never 
knew  one  of  them  to  make  an  effort  to 
discover  anything  new  in  the  art. 
They  have  no  spirit  of  interest  or  curi- 
osity. I have  known  good  practical 
operators  who  could  not  connect  up  a 
simple  set  of  instruments.  They 


we  should  not  be  required  to  prove  it. 
The  burden  of  proof  is  on  those  who 
think  that  the  amateur  should  not  in- 
vade the  ether.  We  may  well  ask: 
What  harm  has  the  amateur  done  or 
what  harm  can  he  do  under  reasonable 
restrictions  ? 

S.  F.  McCartney — PennsylvatUa. 

Second  Prize  — Why  Stop  the 
Growth  of  an  Art  That  Im- 
proves the  Man? 

npHE  closing  of  the  amateur  wireless 
A stations  when  we  entered  the  war 
was  a military  necessity,  and  there  is 
no  reason  why  they  should  not  be  per- 
mitted to  open  just  as  soon  as  this  mil- 
itary necessity  ceases  to  exist.  In  fact 
a consideration  of  what  amateurs  have 
accomplished  and  what  they  may  ac- 
complish will  disclose  many  reasons — 
logical  ones,  too — for  permitting  their . 
opening  just  as  soon  as  international 
conditions  permit. 

Only  one  objection  can  be  raised 
against  them  and  that  is  "interfer- 
ence.” This  is  of  two  classes— one 
malicious,  due  to  irresponsible,  flighty 
amateurs ; the  other  is  just  "interfer- 
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ence”  due  to  lack  of  scientific  knowl- 
edge. Both  disturb  the  sincere  ama- 
teur as  much  as  the  commercial  or 
Government  stations  and  the  sincere 
amateur  is  about  90  per  cent  of  the 
field. 

Malicious  “interference”  should  be 
and  can  be  punished  by  existing  stat- 
utes and  the  amateur  should  and  will 
give  his  aid  to  bring  this  about. 

“Interference”  is  a problem  recog- 
nized and  appreciated  by  all  amateurs 
as  well  as  by  radio  engineers  and  is 
now  well  on  the  way  to  solution. 

Amateurs  are  studying  ways  and 
means  to  overcome  interference  as 
well  as  how  to  work  over  long  dis- 


a matter  of  record  and  were  gained 
only  by  hard  work  and  sacrifice. 

The  stuff  the  amateurs  are  made  of, 
their  strength  of  character,  their  re- 
sourcefulness in  an  emergency  and 
their  ability  to  deliver  the  goods  was 
proven  in  the  conflict  which  has  just 
been  closed.  “Sparks”  as  a rule  braves 
danger  and  risks  alone,  silently  and 
with  no  comeback,  and  not  with  a com- 
pany of  his  fellows,  amidst  insane  din 
and  activity,  as  does  his  soldier  and 
sailor  brothers. 

The  foundation  for  this  character 
and  ability  was  laid  yeats  ago  in  an 
attic  and  in  most  cases  under  difficul- 
ties. An  amateur  radio  operator  is  not 


Amateur  station  of  Chris  M.  Bowman  of  Pennsylvania.  Scientific  work  of  this  nature  should  be 
encouraged — not  destroyed — by  the  Government 


tances  with  a minimum  of  energy  at 
the  sending  station  and  a maximum  at 
the  receiving  station. 

Their  problems  are  the  same  as 
those  of  the  commercial  and  Govern- 
ment stations  and  instead  of  the  solu- 
tion being  sought  in  one  or  two  elabo- 
rately-equipped ideally-situated  labor- 
atories by  an  intellect  skilled  in  re- 
search work  for  so  much  a year,  the 
problem  is  being  attacked  by  amateurs 
in  thousands  of  laboratories,  where 
each  instrument  is  worked  to  its  ‘finest 
point  and  under  thousands  of  condi- 
tions most  of  which  are  not  ideal ; the 
workers  are  not  skilled  in  research 
work  and  are  after  immediate  practical 
results. 

Prior  to  the  closing  of  the  amateur 
radio  stations  their  achievements  in 
long  distance  transmission  and  receiv- 
ing and  continental  relay  work,  in  the 
better  application  of  old  principles  and 
in  the  discovery  of  new  ones,  were 
noted  almost  daily.  Their  results  are 


an  “operator”  from  choice  but  from 
necessity — he  is  not  actuated  by  a de- 
sire to  send  a message  but  by  a desire 
to  know  how  and  why  the  message  can 
be  sent  at  all. 

This  subject  requires  much  careful 
investigation  and  thought;  the  appli- 
cation of  his  conclusions  develops  his 
manual  dexterity.  The  cost  of  his  in- 
struments if  purchased  is  almost  pro- 
hibitive; but  while  they  are  very  deli- 
cate and  sensitive  he  may  make  them 
himself,  from  fairly  cheap  raw  mater- 
ial and  a few  tools. 

So  we  have  a condition  where  a 
young,  enthused  mind  controls  its 
thoughts,  analyzes,  puts  together, 
draws  conclusions  and  expresses  the 
results  of  those  efforts  in  a device  in 
which  skill  and  care  in  manual  effort  is 
a great  factor  toward  the  desired  re- 
sult, and  it  is  done  for  the  sake  of  the 
work. 

An  amateur  radio  engineer  is  bound 
to  be  a better  citizen  than  the  average 
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of  his  fellows  because  of  this  training 
and  for  this  reason  he  should  be  given 
freedom  to  expand  and  grow,  even  if 
the  advantages  of  the  success  of  his 
efforts  were  not  available — but  they 
are  and  he  is  a tremendous  force  in  the 
field. 

Control  his  efforts  by  all  means ; it 
will  help  to  make  him  a better  man  but 
no  reason  has  yet  been  advanced  for 
stopping  his  efforts,  and  there  is  no 
reason  why  amateur  radio  stations 
should  not  be  permitted  to  open  just  as 
soon  as  the  necessity  for  closing  them 
ceases  to  exist.  This  necessity  will 
have  ceased  to  exist  the  instant  after 
the  treaty  of  peace  has  been  signed. 

F.  L.  Lemm — New  York. 

Third  Prize — Shall  Amateur  Wire- 
leu  Stations  Be  Re-opened? 

HTHE  end  of  the  war  has  brought 
A forth  a great  many  problems  that 
must  be  settled.  One  of  them,  and  to  a 
large  number  of  Americans  a very  im- 
portant one,  is : Shall  amateur  wireless 
stations  be  re-opened  at  the  final  con- 
clusion of  peace  negotiations? 

A number  of  reasons  for  an  affirm- 
ative answer  can  be  pointed  out. 

We  have  just  concluded,  with  our 
Allies,  a war  to  “make  the  world  safe 
for  democracy.”  An  important  condi- 
tion for  keeping  it  so  is  a perfect  un- 
derstanding among  the  nations.  This 
demands  more  reliable  and  better  com- 
munication than  we  have  had  in  the 
past,  and  here  wireless  telegraphy  can 
play  a role  of  no  little  importance. 

As  this  is  true  of  a number  of  na- 
tions, so  it  applies  to  a single  nation. 
Added  facilities  for  communication 
make  for  better  union.  This  idea,  in 
a large  measure,  was  followed  (in 
America)  before  we  entered  the  war 
by  wireless  amateurs,  although  they 
perhaps  did  not  realize  it.  As  time 
went  on,  distant  parts  of  the  country 
were  brought  together  by  wireless, 
which  brought  about  a general  feeling 
of  brotherhood  — an  indispensable 
factor  in  maintaining  a democracy. 
This  feeling  of  good-will  and  brother- 
hood existed  invariably  in  a com- 
munity having  one  or  more  amateur 
wireless  stations.  The  permission  to 
re-open  these  stations  would  be  marked 
by  a continuance  and  an  increase  of 
this  good  work. 

In  the  first  days  of  unpreparedness 
when  our  country  entered  the  great 
war,  and  when  the  Army  and  Navy 
were  in  desperate  need  of  young  men 
who  understood  wireless  telegraphy, 
the  inherent  patriotism  of  the  amateurs 
was  demonstrated  beyond  doubt.  A 
great  many  volunteered,  being  willing 
to  risk  life  and  limb  in  the  service  of 

When 
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their  country,  whose  free  institutions 
permitted  the  operation  of  apparatus 
which  had  given  them  so  much  pleas- 
ure and  education.  And  while  it  is 
not  to  be  thought  for  a moment  that 
they  served  for  reward,  it  surely  would 
be  a mark  of  ingratitude  for  the  Gov- 
ernment to  take  from  these  fighters 
and  those  who  helped  to  make  it  pos- 
sible for  them  to  fight,  this  mode  of 
experimentation  which  is  so  beneficial 
and  harmless  when  properly  controlled. 

Such  action  would  not  be  worthy  of 
our  nation. 

• There  are  instances  on  record  of 
amateurs  giving  material  aid  to  public 
officials.  For  example,  an  amateur 
helped  prove  that  our  neutrality  was 
being  violated  by  the  Sayville  wireless 
station.  Once  when  a shore  party  from 
some  Naval  vessels  was  unable  to  es- 
tablish communication  with  the  ships, 
an  amateur,  upon  request,  did  the 
needful  thing.  During  the  heavy  floods 
of  1913  some  communities  would  have 
been  cut  off  from  the  world  for  days 
had  it  not  been  for  amateur  wireless 
stations.  These  instances  and  others 
prove  that  it  would  be  wise  to  permit 
amateurs  to  continue  their  operations 
for  the  aid  they  could  give  in  emerg- 
ency or  disaster. 

Our  rapidly  growing  Navy  and 
Merchant  Marine  will  require  a large 
number  of  wireless  operators.  For- 
merly, even  with  the  aid  of  the  ama- 
teurs, the  Government  and  the  com- 
mercial companies  could  not  obtain 
sufficient  men.  Now  the  need-  is 
greater  and  the  difficulty  will  increase 
if  there  is  not  a large  body  of  ama- 
teurs to  draw  from. 

With  a great  many  persons  inter- 
ested in  wireless  telegraphy  the 
chances  for  invention  and  improve- 
ment are  multiplied  many  times.  In- 
vestigation and  attempts  at  improve- 
ments are  qualities  characteristic  of 
every  earnest  amateur.  Beneficial  re- 
sults are  bound  to  follow.  For  in- 
stance, Marconi  was  but  a plodding, 
persistent  amateur  , when  he  made  his 
famous  and  priceless  invention.  Arm- 
strong, whose  amplifying  circuits  have 
done  so  much  to  extend  the  scope  of 
wireless  telegraphy,  had  scarcely  at- 
tained his  majority  when  his  discovery 
was  made.  And  Weagant,  who  was 
recently  credited  with  overcoming  the 
greatest  enemy  of  wireless  communi- 
cation, began  his  task  when  but  a 
young  man.  With  these  examples  be- 
fore us  what  may  we  expect  in  the 
future  from  amateur  wireless  experi- 
menters? 

All  these  reasons,  and  doubtless 
others  exist,  point  to  the  wisdom  of 
re-opening  amateur  wireless  stations 
as  soon  as  peace  negotiations  are  on 
their  way  to  final  settlement. 

Ross  Moorhead — Ohio. 
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Both  Sides  of  the  Government  Ownership  Question 

( Continued  from  page  21) 


the  amateur  arguments,  which  were  re- 
ported in  the  February  issue,  several  in- 
teresting statements  were  made  which 
space  does  not  permit  dealing  with  here. 

Captain  Todd  then  appeared  in  rebuttal, 
arguing  that  the  bill  had  nothing  to  do 
with  patents  or  manufacturing  in  itself. 
He  called  for  legislation  which  would  fur- 
ther limit  amateur  operation,  the  concen- 
tration in  one  authority  of  coastal  station 
operation,  and  issuance  of  licenses  for  all 
receiving  stations. 

Fulton  Cutting,  of  Cutting  & Washing- 
ton, opposed  the  bill,  stating  that  if  it  went 
through  he  would  close  out  his  company, 
not  caring  to  be  in  a business  where  the 
U.  S.  Government  would  be  the  only  cus- 
tomer. Lester  L.  Israel,  radio  engineer, 
gave  reasons  for  his  opposition  that 
were  an  outspoken  indictment  of  the 
showy  and  wasteful  system  in  the  Navy, 
as  determined  by  his  own  experience  dur- 
ing four  years  in  the  Navy  Department. 
George  McK.  McClellan,  representing  the 
Honolulu  Chamber  of  Commerce,  said  that 
Hawaiian  business  men  strongly  resented 
the  Navy’s  bureaucratic  administration  and 


protested  against  the  policy  of  the  Govern- 
ment to  continue  its  war  control.  Emil  J. 
Simon,  radio  engineer,  vigorously  attacked 
the  various  provisions  of  the  bill  and  used 
his  own  experience  to  demonstrate  how 
young  men  could  build  up  a substantial 
manufacturing  business  without  fear  of  the 
Marconi  “monopoly,”  which  the  Navy  had 
attempted  to  prove  practically  existed. 

Samuel  E.  Darby,  patent  attorney,  repre- 
senting the  De  Forest  Radio  Telephone  & 
Telegraph  Company,  said  that  the  com-' 
pany  was  “with  the  Government  and  in 
favor  of  the  proposed  bill.”  George  S. 
Davis,  general  manager,  radiotelegraph  de- 
partment, United  Fruit  Company,  who  pre- 
ceded him,  took  the  reverse  attitude  and 
showed  by  comparison  that  wireless  was 
better  for  all  concerned  with  the  field  open 
for  all  commercial  interests. 

The  hearings  closed  with  the  introduction 
by  Representative  Lufkin  of  a letter  of 
protest  from  an  amateur  of  Essex,  Mass. 

As  reported  in  the  February  issue,  the 
committee,  on  January  16,  by  unanimous 
vote  tabled  the  bill. 
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SPECIAL  OFFER. — All  three  books  for  $4.00 

FREE. — Send  for  catalogue. 

WIRELESS  PRESS,  Inc., 

25  Elm  Street,  New  York 
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Queries  Answered 

Answers  will  be  given  in  this  department  to  questions  of  subscribers, 
covering  the  full  range  of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are  of  general  interest 
to  readers  will  be  published  here.  The  subscriber's  name  and  address 
must  be  given  in  all  letters  and  only  one  aide  of  the  paper  written 
on;  where  diagrams  are  necessary  they  must  be  on  a separate  sheet 
and  drawn  with  India  ink.  Not  more  ( than  five  questions  of  one 
reader  can  be  answered  in  the  same  issue.  To  receive  attention 
these  rules  must  be  rigidly  observed. 

Positively  no  Questions  .Answered  by  Mail. 


K.  K.  K„  Elizabeth  City,  N.  C. : 

Ques.  (1) — Is  the  regenerative  beat  re- 
ceiver shown  in  figure  108  in  the  book 
“How  to  Conduct  a Radio  Club”  more  effi- 
cient than  the  modified  Weagant  circuit 
shown  in  figure  69  of  the  book  “Vacuum 
Tubes  in  Wireless  Communication"? 

Ans.  (1) — Practically  identical  results 
will  be  obtained  from  either  circuit.  The 
principle  point  of  difference  lies  in  the 
method  of  connecting  the  tuning  elements 
of  the  plate  circuit.  In  figure  108  the  re- 
generative coupling  coil  is  placed  on  the 
low  voltage  side  of  the  secondary  circuit. 
In  figure  69,  it  is  on  the  high  voltage  side. 
The  circuits  of  figure  69  are  less  difficult 
to  adjust  than  those  in  figure  108,  for  by 
proper  design  of  the  coils  in  figure  69  all 
the  tuning  necessary  can  be  obtained  by 
the  loading  coil  L-l,  secondary  condenser 
C-l  and  plate  circuit  condenser  C-2,  that 
is,  these  are  the  principal  adjustments. 

Ques.  (2) — What  would  he  the  approxi- 
mate range  of  wave  lengths  over  which 
the  apparatus  shown  in  figure  108  of  “How 
to  Conduct  a Radio  Club,”  would  work 
with  coils  L-3  and  L-7,  20  inches  in  length, 
6 inches  in  diameter,  wound  with  No.  28 
enameled  wire;  and  if  coils  L-5  and  L-6 
were  wound  with  No.  24  and  No.  30  enam- 
eled wire  respectively,  the  secondary  coils 
being  7 inches  in  length,  4'/2  incites  in 
diameter  and  the  primary  7 inches  in 
length,  4 inches  in  diameter? 

Ans.  (2) — The  set  should  respond  to 
wave  lengths  up  to  8.000  meters  and  by 
shunting  secondary  L-7  with  a variable 
condenser,  still  longer  wave  lengths  may 
be  obtained  provided  close  coupling  is  em- 
ployed at  the  coils  L-2  and  L-4. 


H.  C.  K„  Canton,  Ohio: 

Ques.  (T) — In  order  to  receive  signals 
from  both  Naval  and  amateur  stations 
would  there  he  any  marked  advantage  in 
erecting  two  separate  aerials  from  the 
same  support,  one  aerial  to  consist  of  two 
wires  350  feet  long  and  the  other  of  two 


wires  100  feet  long?  The  wires  in  each 
aerial  would  be  spaced  three  feet. 

Ans.  (1) — If  the  vacuum  tube  detector  is 
employed  in  the  receiver,  an  antenna  short 
enough  to  receive  amateur  wave  lengths 
would  also  work  well  on  the  longer  wave 
lengths  such  as  employed  at  high  power 
stations.  On  the  other  hand,  an  aerial 
long  enough  for  reception  from  high  power 
stations  would  have  too  great  a funda- 
mental wave  length  for  reception  from 
amateur  stations.  Moreover,  if  separate 
aerials  are  employed,  they  should  be  placed 
a considerable  distance  apart,  for  other- 
wise, tuning  on  one  aerial  will  effect  the 
electrical  constants  of  the  other.  How- 
ever, this  would  not  be  so  noticeable  if 
the  earth  connection  of"  one  antenna  is 
broken  while  the  other  is  employed.  For 
amateur  reception  a hundred  foot  aerial 
is  preferable  and  with  a good  sensitive 
vacuum  tube  or  a cascade  tube  amplifier 
you  would  obtain  nearly  as  loud  signals 
from  high  power  stations  on  this  aerial 
as  from  the  longer  one. 

* * * 

G.  T.  S.,  Chicago,  111. : 

Ques.  (1)— Can  I erect  an  aerial  in  my 
attic  of  a three-story  building? 

Ans.  (1) — For  receiving  purposes  it  will 
work  well,  particularly  if  you  use  vacuum 
tube  amplifiers  to  detect  the  signals.  The 
efficiency  will  be  somewhat  lower  for  trans- 
mitting purposes,  but  fair  results  over  short 
distances  will  be  obtained. 

Ques.  (2) — Will  lightning  effect  the 
house  when  the  aerial  is  under  the  roof? 
It  is  my  understanding  that  copper  wire 
draws  lightning. 

Ans.  (2) — The  aerial  would  perhaps  give 
better  protection  if  it  were  outside  of  the 
roof  because  under  the  condition  you 
mention,  if  the  aerial  was  struck  by  light- 
ning it  w'ould  necessarily  pass  through  the 
roof  of  your  house  to  reach  the  aerial. 
However,  it  is  rarely  that  one  hears  of 
amateur  stations  being  struck  by  lightning 
and  you  therefore  need  have  no  fear  on 
this  point. 
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have  earned  their  right  to  first  consideration  for  Wireless 
Service  and  Emergency  Lighting.  In  this  and  other  fields 
where  the  application  of  storage  battery  power  is  an  im- 
portant factor,  they  have  proved  their  ability  to  give  in- 
stant and  adequate  power,  and  long  life. 

Thirty  years  of  storage  battery  building  experience  is 
built  into  “fixlbe”  Battery.  That  experience  is  an  assur- 
ance of  consistent  and  dependable  storage  battery  per- 
formance to  the  “jext&e”  user. 

The  Electric  Storage  BatteryCo. 

The  oldest  and  largest  manufacturer  of  Storage  Batteries  in  the  country. 
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should  interest  you 
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and  Air” 


Published  by  The  Wireless 
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Controlled  by  Amalgamated 
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HERE  you  have  a new 
monthly  journal,  pub- 
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men  everywhere. 

Its  72  pages  of  interesting  text, 
illustrations  and  diagrams  pre- 
sent the  very  latest  develop- 
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All  Australasian  matters  relat- 
ing to  Radio  Telephony,  Radio 
Telegraphy,  Mercantile  Marine, 
Navy  and  Aviation  are  de- 
scribed and  illustrated  fully — 
right  up  to  the  minute. 

Technical  subjects  are  de- 
scribed in  simplest  terms. 

Subscription  price,  $2.64  per 
year. 
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MATHEMATICS 

For  The  Practical  Man 


GEORGE  HOWE,  M.  B. 

A Common  Sense  Treatment  Explaining 
quickly  and  simply  all  the  element*  of  Alge- 
bra, Geometry,  Trigonometry*  Coordinate 
Geometry  and  Calculus. 

Cloth.  5x7%  Inches.  42  Diagram*. 

Price  f 1.25.  Postage  7c. 

This  book  assumes  no  mathematical  knowl- 
edge beyond  arithmetic  on  your  part.  With 
thl*  knowledge  of  plain  arithmetic  a*  a basis, 
the  author  ‘'begins  at  the  beginning.**  and 
takeB  you,  step  by  step,  In  a simple  and  easily 
understood  way,  to  a full  knowledge  of  the 
principles  and  operations  of  higher  mathe- 
matics. There  are  206  problems  for  you  to 
experiment  with  and  then  you  can  verify  your 
results  with  the  answers  printed  In  the  back 
of  the  book.  The  book  Is  worth  more  than 
$1.26,  if  it  shows  you  how  to  solve  your  prob- 
lems accurately. 

WIRELESS  PRESS,  Inc. 

28  ELM  STREET  NEW  YORK 
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The  main  object  of  this  Practice 
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easily  mastered  as  the  buzzer  repro- 
duces the  sound  of  the  signals  of  the 
most  modern  wireless  stations  per- 
fectly. 

Recommended  for  private  use  and 
for  schools;  it  gives  excellent  service 
for  class  instruction  in  code  work. 
Full  directions  with  each  set. 
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Marconi  Victor  Wireless  Records 
this  set  enables  the  student  to  make 
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RADIO  LABORATORY 
APPARATUS 


A complete  lii*e  of  precision  instruments  for  High 
Frequency  and  Radio  Measurements. 

Used  extensively  by  the  Bureau  of  Standards,  Wash- 
ington, D.  C.,  and  in  Army  and  Navy  Laboratories 
and  Training  Schools. 


GENERAL  RADIO  COMPANY 

GENERAL  RADIO  BUILDING 

CAMBRIDGE,  MASS.,  U.  S.  A. 


particularly 

for  individual  and  class  study. 

Now  in  use  in  schools,  libraries, 
and  aircraft  manufacturing  plants. 
Complete  Catalogue  of  our  other  hoots  on  request. 
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Practical  Aviation 

Includin! 

CONSTRUCTION  and  OPERATION 


By  J.  ANDREW  WHITE 

A text  book  for  intensive  study  by  men  preparing  to  become  skilled 
mechanicians  and  aviators,  containing  all  the  knowledge  of  fundamentals 
required  priqr  to  elementary  and  advanced  flying. 

Each  subject  is  presented  by  illustration  and  described  completely 
for  the  reader  without  turning  the  page. 

A broad  treatment  of  subjects  never  before  contained  In  general  aeronautic 
text  books  is  included,  comprising  operation  and  care  of  aviation  engines,  recon- 
naissance, map  reading,  signaling  and  co-operation  with  military  bodies,  radio 
and  its  uses,  meteorology  and  night  flying. 


CONTENTS 


I —  The  Theory  and  Principle*  of  Flight. 

II —  Elements  of  Airplane  Design. 

III—  Flight  Stability  and  Control. 

IV —  Materials,  Stresses  and  Strains. 

V —  Rigging  the  Airplane. 

VI —  Fundamentals  of  Motive  Power. 

VII —  Pistons,  Valves  and  Carburetors. 
VUI — Ignition,  Cooling  and  Lubrication 

of  Engines. 

IX —  Types  of  Motors,  Operation  and 

Care  of  Engine*. 

X—  Instruments  and  Equipment  for 

Flight. 


XI —  First  Flights,  Turning  and  Landing. 

XII —  Night  Flying,  Cro**- Country 

Flight.  Map  Reading. 

X III — A e rob  a tics. 

XIV —  Meteorology  for  the  Airman. 

XV —  Aerial  Gunnery,  Combat  and  Air 

Tactics. 

XVI —  Observation,  Reconnaissance  and 

Fire  Spotting. 

XVD — Bombing. 

Definitions  of  aviation  terms  with  their 
French  equivalents  and  phonetic  pro- 
nunciation. 


“Am  impressed  with  its  ecoellent  arrangement , plates  and  general  subject 
matter  covered.” — Major  General  Kenly,  Director  of  Military  Aeronautics. 

“I  believe  it  has  much  value  for  the  student  of  aviation.” — John  D.  Ryan , 
Director  Air  Service,  2nd  Asst.  Secretary  of  War. 

“A  valued  addition  to  my  library.” — Brig.  General  Saltsman- 
“ This  is  a very  interesting  and  complete  book  on  aviation.” — Assistant 
Director  W.  O.  Potter,  Bureau  of  Aircraft  Production. 

“We  would  heartily  recommend  it  for  use  in  schools  where  flying  train- 
ing should  be  intensively  conducted.” — Meyers  B.  Homer,  Adjutant,  Wilbur 
Wright  Field. 

An  analysis  of  important  factors  preceding  each  chapter  and  & set  of  review 
questions  following  every  division. 

Full  cloth,  size  6x0  Inches.  Fully  illustrated.  Over  100  specially  drawn  diagrams 
and  many  photographs.  Price  fl.7S  postpaid. 


WIRELESS  PRESS,  INC.,  25  Sr«T 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by 


Google 


W IRELESS  AGE 


Volume  6 


Number  7 


WEAG  ANT’S 

DISCOVERY 

Eliminalind  Sialic  Interference 


1,000  TO  1,000,000  VOLTS 

g&£  Insulators  Are  Standard  with 
United  States  iNavy  and  Army 


AND  WIRELESS  TELEGRAPH  AND  TELEPHONE  COMPANIES 


uctal  me 


No.  6X85  No.  7163 

-* 

66-82  Washington  Street  27-37  York,  Street 

66-76  Front  Street  1-23  Flint  Street 

Brooklyn,  N.  Y.,  America 


SOLE  MANUFACTURERS 


Digitized  by 


ie 

u 

L 

No.  7520 

No.  7375  No.  7518 

N^?39< 

1 

April,  1919 


THE  WIRELESS  AGE 


1 


Accurate 

Capacity  Measurements 

Radio  Engineers  and  Operators  will  welcome  this  unique  instrument — 


The 


New  York  Cleveland 

Chicago  Detroit 

Philadelphia  St.  Louis 

Boston  San  Francisco 


Denver  Buffalo 

Cincinnati  Minneapolis 

Pittsburgh  New  Orleans 

Richmond  Miami,  Fla. 


Seattle  Winnipeg 

Toronto  Vancouver 

Montreal  Calgary,  Alta. 

Halifax 


DIRECT  READING 


The  application  of  this 
remarkable  instrument  is 
exceptionally'  simple  and 
merely  involves  having 
available  a proper  source 
of  alternating  current. 


Bulletin  3001- A giving  complete 
information  will  be  furnished  upon 
request. 


Weston  Electrical  Instruments  for  every  field  of  Indicating  Electrical  Measurement. 

Address  your  nearest  Weston  Agent,  or  write  the  Home  Office  for  Catalogs  and  Bulletins,  stating  the  especial  field  that  interests  you. 


Weston  Electrical  Instrument  Company,  27  Weston  Ave.,  Newark,  N.  J. 


MICROFARADMETER 


It  furnishes  a means  for 
determining  the  capacity 
values  of  AERIALS  or 
CONDENSERS  instan- 
taneously and  within  an 

ACCURACY  OF  l 
PER  CENT  over  a con- 
siderable range  of  voltage 
and  frequency  variation. 
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Jtadto  Sets  Now  in  Service 


The  strength  and  insulating  properties  of  Westinghouse  Bakelite 
Micarta  make  it  the  ideal  structural  material  for  use  under  the 
conditions  to  which  radio  apparatus  is  subject. 

Bakelite  Micarta  will  neither  shrink,  swell  nor  warp,  and  is 
unaffected  by  atmospheric  or  climatic  changes. 

Bakelite  Micarta  may  be  easily  sawed,  machined  or  punched 
into  many  shapes.  It  is  supplied  in  the  form  of  sheets,  tubes  and 
rods. 

The  photographs  show  just  a few  of  the  many  applications  to 
which  Bakelite  Micarta  is  adapted. 

Westinghouse  Electric  & Mfg.  Co. 

East  Pittsburgh,  Pa. 
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THE  MAN  WHO  BUILDS  HIS 
OWN  WIRELESS  APPARATUS 

Are  you  one  of  the  men  who  take  more  interest 
in  constructing  their  own  wireless  apparatus 
than  in  purchasing  the  complete  set  from  the 
manufacturer? 

You  have  thousands  of  fellow  enthusiasts  all 
over  this  country.  There  surely  is  great  sat- 
isfaction in  “making  your  own”  apparatus 
and  knowing  exactly  the  kind  and  quantity  of 
material  that  goes  into  each  working  unit. 

Your  insulation  may  be  good  or  bad  according 
to  the  material  used.  Ask  any  of  the  former 
amateurs  and  experimenters  what  satisfaction 
they  secured  from  genuine 

BAKELITE-DILECTO 

then  ask  the  modern  wireless  man  what  he 
thinks  of  this  insulation.  You  will  find 
BAKELITE-DILECTO  used  wherever  insula- 
tion is  needed  in  the  better  types  of  modern 
apparatus. 

It’s  so  convenient  to  use  because  it  is  furnished  in  Sheets, 

Rods  and  Tubes.  Waterproof,  permanent  and  strong. 

We  also  manufacture  Vulcanized  Fibre  and  Conite  for 
special  insulating  purposes. 

Let  us  show  you  how  our  Standard  Products 
can  be  made  to  solve  your  insulating  problems. 

THE  CONTINENTAL  FIBRE  CO. 

NEWARK,  DELAWARE 

233  Broadway,  New  York  City  332  S.  Michigan  Ave.,  Chicago,  111. 

525  Market  St.,  San  Francisco,  Cal.  411  S.  Main  St.,  Los  Angeles,  Cal. 

301  Fifth  Ave.,  Pittsburgh,  Pa. 
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Make  Your  Wireless  Apparatus 
Last  Longer  and  Work  Better 

The  wireless  amateur  and  experimenter  is  once  more  busy  constructing  apparatus  for  use 
the  moment  that  orders  go  forward  allowing  amateur  stations  to  open. 

The  kind  of  apparatus  you  used  before  the  war  doubtless  answered  your  purpose  nicely, 
but  just  consider  the  tremendous  advancement  made  in  the  art  during  the  past  two  years 
and  you  will  appreciate  your  modem  apparatus  must  contain  several  new  types  of  equip- 
ment to  bring  it  up  to  date. 
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THE  ARMY  RADIO- 
PHONE 

Of  undoubtedly  great  inter- 
est to  those  who  did  not  get 
the  opportunity  to  work  with 
Signal  Corps  apparatus  are 
the  three  illustrations  on 
this  page.  Above  is  the 
radiotelephone  ground  set; 
to  the  right  may  be  seen  its 
three  4-volt  storage  bat- 
teries; in  the  center,  the 
panel  and  300-volt  dyna- 
motor;  the  head  ’phones 
and  transmitter  are  on  the 
top  of  the  set  and  the  auto- 
matic relay  control  button 
lies  in  on  the  ground. 


AIRCRAPT  WIRELESS 
’PHONE 

The  airplane  radio  telephone 
set:  In  the  left  foreground 
is  the  wind-driven  generator; 
alongside  is  the  aviator’s 
helmet  with  ’phones  en- 
closed in  soft  rubber;  to  the 
left  rear  is  the  set  contain- 
ing both  sending  and  receiv- 
ing equipment  with  two-step 
amplifier;  alongside,  set  with 
interior  in  view,  showing 
bulbs;  there  are  two  trans- 
mitting bulbs  inside  the  coil; 
at  the  extreme  right  is  the 
transmitter,  leaning  against 
the  interplane  set  used  for 
telephone  conversation  be- 
tween the  pilot  and  observer. 


Interior  of  the  radiophone  set  illustrated  above, 
showing  the  arrangements  without  the  vacuum 
tubes;  the  dynamotor  for  supplying  positive 
potential  for  plates  may  be  seen  to  the  left 
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WORLD  WIDE  WIRELESS 


Weagant’i  Disclosure  of  His  Static  Discoveries 
Converts  Skeptics 

/'CONTROVERSIAL  opinions,  which  followed  the 
preliminary  public  announcement  in  November 
that  Roy  A.  Weagant,  chief  engineer  of  the  Marconi 
Wireless  Telegraph  Company  of  America,  has  solved 
the  problem  of  eliminating  static  interference,  were 
noticeably  absent  when  he  disclosed  the  secrets  of  his 
discovery  on  March  5th.  The  skeptics  were  converted 
after  hearing  his  paper,  “Reception  Through  Strays 
and  Interference,”  delivered  before  a joint  meeting  of 
the  Institute  of  Radio  Engineers  and  the  New  York 
Electrical  Society  at  the  Engineering  Societies  Build- 
ing in  New  York. 

The  meeting  was  attended  by  eminent  scientific  fig- 
ures from  all  parts  of  the  country  and  the  auditorium 
was  filled.  The  Weagant  paper,  which  was  illustrated 
with  stereopticon  designs,  consumed  in  its  reading 
nearly  two  hours.  He  was  given  a hearty  round  of 
applause  at  the  conclusion  of  his  address,  at  the  end  of 
which  Prof.  Michael  I.  Pupin  of  Columbia  University, 
an  early  critic  of  Weagant’s  claims,  arose  from  a front 
seat  to  acknowledge  the  discovery  and  invention  which 
had  hitherto  been  targets  for  his  skepticism. 

“We  have  here  a momentous  step  in  advancing  the 
art  of  telephony,”  he  said.  “It  is  a marked  improve- 
ment in  the  problem  of  getting  rid  of  static,  a great 
step.  It  should  be  hailed  with  delight  by  electrical 
scientists.” 


American-Built  Lafayette  Station  Sold  to  France 

'T'HE  sale  of  the  great  Lafayette  wireless  station  at 
Bordeaux  to  the  French  Government  at  a price  of 
approximately  $4,000,000,  and  many  hitherto  unpub- 
lished facts  of  American  naval  activities  in  the  war 
were  announced  here  today  by  Assistant  Secretary 
Roosevelt,  who  arrived  at  Boston  with  President 
Wilson  on  the  George  Washington  on  February  24th. 

"The  great  Lafayette  radio  station  near  Bordeaux 
was  intended  to  insure  communication  between  Wash- 
ington and  the  army  and  navy  in  case  the  cable  system 
was  put  out  of  commission  or  interfered  with  by 
German  submarines,”  Mr.  Roosevelt  said.  “It  has 
eight  towers,  and  could  communicate  with  the  United 
States  day  and  night.  It  was  built  by  the  navy.  I 
arranged  with  the  French  Government  that  we  shall 
complete  the  station,  which  is  two-thirds  finished,  and 
they  will  then  take  it  over  at  what  it  costs  us,  about 
22.000,000  francs.” 


Ten  Wireless  Stations  for  Scandinavian  Countries 

IT  is  announced  in  Lloyd’s  List  and  Shipping  Ga- 
zette that  a large  radio  telegraph  station  has 
recently  been  erected  at  Karlsborg,  in  Sweden. 


The  station  has  a radius  of  5,000  kilometers  (about 
3,100  miles),  and  will  thus  be  able  to  communicate 
directly  with  America. 

In  addition  to  the  Gottenborg  and  Karlskrona  sta- 
tions three  others  are  being  built  in  Sweden — at  Boden, 
Hernosand  and  Vaxholm,  near  Stockholm.  The  sta- 
tion at  Karlsborg  has  two  masts,  each  210  meters  high. 
The  aerials  between  the  masts  consist  of  six  wires  450 


Telephone  equipment  installed  in  the  President's  room  on  board  the 
steamship  George  Washington 

meters  long.  The  electric  current  is  supplied  from  the 
Trollhattan  hydroelectric  power  station,  and  is  con- 
verted at  the  station  to  a periodicity  of  15,000. 

In  Norway  the  Stavanger  station  is  nearly  finished. 
It  will  communicate  with  America,  where  the  Marconi 
Company  has  built  a sister  station.  Its  radius  will  be 
equal  to  that  of  Karlsborg. 

Rundemand  station,  near  Bergen,  with  a radius  of 
800  to  1,100  kilometers,  has  been  in  use  some  time,  and 
Tryvand  station,  near  Christiania,  will  be  ready  in  the 
near  future. 
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Radio  Devices  for  Mapping  Arctic  Regions 

A N important  contribution  toward  the  success  of  the 
Roosevelt  Aerial  Arctic  Expedition,  to  be  headed 
by  Captain  Robert  A.  Bartlett,  was  announced  at  the 
thirteenth  annual  dinner  of  the  Aero  Club  of  America. 
John  Hays  Hammond,  Jr.,  stated  that  he  has  devised 
a system  by  which  maps  of  the  Arctic  regions  may  be 
made  with  unprecedented  speed  and  accuracy  through 
the  use  of  radio  devices. 

Mr.  Hammond,  in  his  address,  said  in  part: 

“The  war  has  contributed  three  important  scientific 
developments  for  the  purpose  of  exploration — first,  the 
aeroplane;  second,  the  application  of  radio  signaling 
to  aircraft ; and,  third,  the  development  of  aerial 
photography. 

“I  have  devised  a system,  the  main  principles  of 
which  are  extremely  simple,  embodying  these  three 
technical  developments  in  a system  of  aerial  surveying, 
utilizing  which  it  should  be  possible  for  vast  tracts  of 
territory  to  be  mapped  with  accuracy  and  speed  never 
before  attained  in  mapping. 

“It  is  hoped  by  the  Aero  Club  to  apply  this  system  in 
the  exploration  of  the  Polar  basin,  a vast  territory,  con- 
cerning which  man  has  but  little  knowledge.  We  hope 
to  achieve  by  the  use  of  these  new  instrumentalities  the 
results  in  a few  months  which  before  would  have 
required  years  of  the  enduring  and  almost  superhuman 
struggle  which  characterized  Admiral  Peary’s  extraor- 
dinary achievements.” 

Mr.  Hammond  then  explained  that  a number  of  radip 
direction-finding  bases  would  be  established  on  a base 
line  from  Mackenzie  Bay  to  Cape  Columbia.  The  air- 
planes used  for  exploration  would  be  equipped  with 
radio  transmitters. 

Then  the  aviator,  at  a rate  of  eighty  miles  an  hour, 
will  fly  over  the  regions.  By  various  tests  he  will 
distinguish  land  from  ice  floes,  and  once  he  finds  land 
he  will  fly  along  its  contour,  encircling  it.  His  signals 
will  be  picked  up  by  the  finders  along  the  base  line, 
keeping  check  on  his  movements. 

A photograph  is  taken  from  the  machine  at  each 
signal.  These  pictures  all  attached  will  show  a pro- 
gressive outline  of  the  coast  and  can  be  checked  up 
by  the  chart  made  at  the  base  line  stations. 


Patriotism  and  Profits  Revealed  in  American 
Marconi  Report 

T N the  annual  report  of  the  Marconi  Wireless  Tele- 
1 graph  Company  of  America  the  operations  for  the 
fiscal  year  show,  before  allowing  for  reserves,  a net 
income  of  $998,358.14  as  compared  with  $780,592.44 
for  the  year  1917. 

The  net  profits  for  the  year,  after  utilizing  $286,- 
516.37  for  reserves,  amounted  to  $711,841.77  as  against 
$617,772.69  in  1917,  or  an  increase  of  15.23  per  cent. 
This  amount  has  been  added  to  the  surplus,  increasing 
that  account,  after  payment  of  $499,975.00—1918  divi- 
dend— to  $1,631,415.78  at  December  31,  1918,  and  the 
reserves  set  aside  at  that  date  for  depreciation  amount 
to  $629,176.27  additional. 

The  directors  call  attention  to  the  dividend  of  5 % 
per  annum  which  was  paid  August  1,  1918,  and  to  the 
declaration  of  another  dividend  of  5%  per  annum  pay- 
able July  1,  1919,  to  stockholders  of  record  June  1,  1919. 

Noting  that  the  company  continued  in  1918  its 
whole-hearted  efforts  to  cooperate  with  the  govern- 
ment in  every  way  possible,  in  the  conduct  of  the  war, 
the  report  observes : 

“Of  approximately  1,200  male  employees  on  its  roll, 
456  were  numbered  in  the  stars  of  its  service  flag,  and 
seven  were  called  upon  to  make  the  supreme  sacrifice 
for  their  country.”  Mention  is  made  of  the  official 


recognition  of  the  company’s  war  service  expressed  by 
Commander  S.  C.  Hooper,  of  the  Navy  Department, 
which  The  Wireless  Age  published  in  its  earlier  ac- 
count of  the  hearings  on  government  ownership  of 
wireless.  The  testimony  of  the  Marconi  officials  before 
the  House  Committee  is  made  a supplement  to  the 
report,  with  a caution  to  stockholders  to  remain  on  the 
alert  and  to  protest  against  any  new  attempts  to  pass 
measures  destructive  to  the  business  of  the  company. 


Sound  Transmission  by  Rays  of  Light  Reported 
from  London 

A COPYRIGHT  dispatch  from  London  to  the  Press 
Publishing  Co.,  stated  under  date  of  March  8th, 
that  the  London  Daily  Express  understands  that  wire- 
less telephony  by  the  use  of  light  rays  has  been  dis- 
covered and  successfully  experimented  with  by  a young 
doctor  of  physics  at  University  College  of  London.  A 
message  sent  by  the  new  wireless  telephone  is,  in  effect, 
a spoken  heliograph,  and  wherever  it  has  been  practi- 
cable to  send  a Morse  code  heliogram  by  flashes  it  will 
be  possible,  when  the  invention  is  developed,  to  send 
spoken  words.  The  experiments  were  carried  out  for 
the  Admiralty  during  the  war.  Mr.  Balfour,  then  First 
Lord  of  the  Admiralty,  and  Admiral  Beatty,  sitting  in 
a flagship  in  the  Firth  of  Forth,  were  able  to  talk  over 
the  light  ray  telephone  direct  to  the  Admiralty  and 
receive  messages  back.  Later  the  apparatus  was  placed 
in  submarines  and  used  with  success. 


Hammond’s  Wireless  Controlled  Craft  Approved 

ARMY  and  navy  experts  have  reported  favorably 
on  the  device  of  John  Hays  Hammond,  Jr.,  for 
radio  control  of  surface  craft  to  be  sent  laden  with 
explosives  against  enemy  ships.  They  predict  similar 
results  with  submerged  craft  showing  above  water  only 
wireless  antennae. 

Before  finally  deciding  on  the  purchase  of  the  patents 
for  $750,000,  the  board  desires  further  experiment  with 
the  submerged  craft  and  a change  in  law  for  the  ex- 
periments is  necessary  to  permit  building  so  as  to 
make  success  certain  before  purchase. 

Construction  of  the  submerged  craft  which  will  be 
about  80  feet  long,  by  7 feet  in  diameter,  will  take  two 
years,  according  to  Mr.  Hammond,  who  told  the  com- 
mittee he  has  spent  ten  years  and  $400,000  on  his 
invention. 

“There  is  no  question  whatever  as  to  the  ability  to 
control  with  great  accuracy  the  torpedo  or  carrier, 
whatever  kind  it  is,”  said  a letter  to  Major-Gen.  F.  W. 
Coe,  a member  of  the  board,  “so  long  as  it  is  a surface 
vessel  or  has  any  antennae  above  the  water,  by  direct 
radio  waves,  either  from  shore  or  from  airplane. 

“The  board  had  before  it  also,  and  considered,  the 
ability  of  the  enemy  to  interfere  with  the  control  of  the 
vessel  by  radio  energy.  Mr.  Hammond’s  claims  are. 
that  no  interference  can  be  had  with  the  craft  outside 
a radius  of  100  to  250  yards  from  the  source  of  the 
energy ; that  is,  from  the  radio  plant  of  a battleship,  for 
example. 

“Within  such  a radius  a certain  interference  from 
a powerful  wireless  station  is  possible,  but  that  inter- 
ference with  the  apparatus  only  operates  to  keep  the 
torpedo  on  a fixed  course  on  which  it  may  be  running.” 

With  a shore  station  having  a height  of  eighty  feet 
above  sea  level  radio  control  of  the  craft  has  been 
demonstrated  to  the  board  up  to  a distance  of  about 
seven  miles. 

“A  surface  launch  with  the  apparatus  on  it,”  said 
Gen.  Coe,  relating  demonstrations  before  the  board, 
"was  controlled  from  both  the  shore  and  from  an  air- 
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plane,  the  means  of  control  in  each  case  being  the  same,  the  report  that  most  of  the  telegraph  and  telephone 
The  board  also  witnessed  the  dropping  of  depth  companies  would  be  glad  to  turn  over  their  properties 
charges  from  the  stern  of  the  boat  while  it  was  pro-  — which  they  now  estimate  to  be  worth  about  a billion 

ceeding  on  any  desired  course.”  dollars — to  the  government,  if  they  would  be  permitted 

Gen.  Coe  said  he  had  run  the  craft  “all  around  to  invest  their  capital  in  wireless  communication  which 
vessels  coming  into  the  harbor  at  will,”  and  at  close  they  are  said  to  regard  as  certain  to  supplant  present 
ranges  there  would  be  no  difficulty  in  ramming  a vessel  methods. 

from  shore.  Testimony  given  before  the  House  Merchant  Marine 

Mr.  Hammond  said  an  aviator  after  four  hours  Committee  as  to  the  possibility  of  radio  communica- 
training  on  control  was  able  from  a height  of  9,000  feet  tion  replacing  present  methods,  Mr.  Steenerson  added, 
and  a distance  of  six  or  seven  miles  to  exercise  absolute  bore  out  his  argument  that  “there  was  no  reason  for 
control  over  the  high  speed  boat.  anybody  to  become  unduly  excited  over  the  question  of 

government  ownership  of  wires.” 

" - “It  will  mean,”  he  said,  “that  the  properties  of  the 

Oversea.  Radiophone  Talk,  a Certainty  Western  Union  Company  and  the  American  Tele- 

C^xTinrTJCA'rr/^xTc  U - I graph  and  Telephone  Company,  as  well  as  that  of  the 

ONVERSATIONS  by  wireless  with  Europe  were  Postal  Company,  will  change  so  in  form  as  to  represent 
predicted  for  the  near  future  in  a newspaper  inter-  systems  not  at  all  comparable  with  their  present  ones.” 


Andrew  A.  Allan  of  Canadian  Marconi  Company, 
Dead  in  Montreal 

TP  HE  loss  of  a pioneer  in  commercial  wireless  was 
A recorded  when  Andrew  Alexander  Allan,  a member 
of  the  well-known  shipping  family  of  Montreal,  died 
on  February  11th,  in  that  city.  He  was  the  son  of  the 
late  Andrew  A.  Allan,  founder  of  the  Montreal  Ocean 
Steamship  Company,  whose  vessels  were  operated  as 
the  Allan  Line  of  steamships.  He  was  born  in  Mon- 
treal June  15,  1860,  and  was  educated  at  Rugby,  Eng- 
land, and  by  private  tutor.  For  almost  his  entire  busi- 
ness life  he  was  identified  with  the  Allan  Line.  He 
was  also  connected  with,  several  other  large  corpora- 
tions, having  been,  up  to  a few  weeks  before  his  death, 
the  president  and  a director  of  the  Marconi  Wireless 
Telegraph  Company  of  Canada,  the  shipping  Federa- 
tion of  Canada,  and  the  Dominion  Dry  Dock  Company. 


Congressman  Believe.  Wireless  Development  Has 
Doomed  Wire  Systems 

A LL  the  telegraph  and  telephone  poles,  wires  and 
instruments  will  amount  to  “scrap”  in  a year  if 
the  progress  now  being  made  in  wireless  communica- 
tion continues,  Representative  Steenerson,  of  Minne- 
sota, ranking  Republican  member  of  the  House  Post- 
office  Committee,  predicted  on  January  30th. 

“Radio  communication  is  the  coming  thing,”  Mr. 
Steenerson  said.  “It  is  making  such  rapid  strides  that 
before  the  end  of  the  year  the  average  American  will 
not  be  bothering  much  about  the  transmission  of  an 
ordinary  message  over  an  ordinary  telegraph  or  tele- 
phone wire  or  as  to  whether  the  ordinary  telephone  or 
telegraph  wire  is  owned  or  controlled  by  governmental 
or  private  interests.” 

Congressman  Steenerson  declined  to  comment  upon 
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(c)  Press  111.  Svce. 


Army  and  Navy  Methods 

An  interesting  arrangement  of  wireless  aerials  to  obtain  extra  capacity 
may  be  noted  in  the  view  of  the  U.  S.  S.  Idaho,  on  the  left;  in  addi- 
tion to  the  usual  double  triangular  form  of  antennae  on  hexagonal 
spreaders,  festoons  of  ring-spread  wires  are  draped  from  the  masts. 
In  the  circle  above  are  two  of  the  army’s  wounded,  one-armed  heroes, 
mastering  buzzer  communication 


Work  of  the  former  1st  Bn.  Signal  Corps,  Pennsylvania  militia,  is  illustrated  by  the  above  photo  of  a telephone  and  telegraph  exchange  in 
Abeele,  Belgium,  during  the  latter  part  of  August.  Left  to  right,  the  men  are:  Privates  H.  G.  Smith,  E.  K.  Daly  and  H.  R.  Shaw,  all  oi 

Company  C,  Hdqrs.  108th  Regt.  Infantry,  27th  Division 

e 


Weagant’s  Anti-Static  Invention 

Details  of  a Great  Discovery  Which  Has  Revo- 
lutionized Long  Distance  Wireless  Communication* 

An  abstract  of  a paper  read  before  a joint  meeting  of  the  New 
York  Electrical  Society  and  the  Institute  of  Radio  Engineers  at  a 
monthly  meeting,  Wednesday,  March  5,  1919. 

In  Two  Instalments. 

PART  I 

Reported  by  Elmer  E.  Bucher 

Director  of  Instruction,  Marconi  Institute 
Copyright,  1919,  Wireless  Press,  Inc. 


fT,0  a large  and  enthusiastic  audience  composed  of 
radio  engineers  and  scientists  of  prominence,  at  a 
joint  meeting  of  the  Institute  of  Radio  Engineers  and 
the  New  York  Electrical  Society,  held  March  5,  1919, 
Roy  A.  Weagant,  Chief  Engineer  of  the  Marconi  Wireless 
Telegraph  Co.  of  America,  delivered  a paper  describing 
in  detail  his  apparatus  for  the  elimination  of  the  great 
bug-bear,  of  transoceanic  wireless  communication — static 
interference. 

So  quiet  had  the  details  of  Weagant’s  great  discovery 
been  kept  that  few  in  the  audience  had  the  slightest 
inkling  of  the  fundamental  principles  upon  which  the 
operation  of  his  system  is  based.  And  so  convincing  was 
the  explanation  given  by  the  speaker  that  even  the  most 
skeptical  were  compelled  to  admit  that  the  discovery  was 
not  the  result  of  speculation  in  theory,  but  was  the  out- 
come of  a progressive  series  of  orderly,  scientific  investi- 
gations founded  on  sound  scientific  principles. 

In  the  subsequent  discussion  of  the  paper,  one  of  the 
first  to  laud  the  inventor  was  Dr.  Michael  Ivadorsky 
Pupin,  world  famous  scientist,  who  remarked  that  what- 
ever may  be  our  opinion  of  the  theory  advanced  support- 
ing a seemingly  vertical  propagation  of  static,  the 
outstanding  fact  remained  that  Mr.  Weagant  had  dem- 
onstrated beyond  all  doubt  that  his  apparatus  was  a 
practical  operative  proposition  and,  after  all,  this  was 
the  all-important  thing  to  be  considered. 

He  congratulated  the  inventor  on  the  success  attained 
and  remarked  that  the  discovery  was  one  great  stepping 
stone  toward  the  final  solution  of  the  ideal  wireless  sys- 
tem. He  hoped  that  radio  engineers  would  now  give 
their  attention  to  the  development  of  an  amplifier  which 
would  permit  transoceanic  communication  with  very 
small  powers,  for,  as  he  jocularly  remarked,  the  average 
college  professor  with  his  limited  pocketbook  could  not 
accustom  himself  to  think  in  terms  of  200  kw.  radio 
frequency  alternators  and  enormous  receiving  aerials  such 
as  now  are  employed!  He  felt,  however,  that  the  com- 
mercial success  of  transoceanic  communication  is  now 
assured. 

David  Samoff,  Commercial  Manager  of  the  Marconi 
Company,  brought  out  the  fact  that  for  the  first  time  in 
the  history  of  electrical  communication  we  are  enabled 
to  establish  a telephonic  service  between  countries  sepa- 
rated by  the  oceans,  noting  that  in  the  some  60  years 
of  the  practical  applications  of  electrical  signaling,  no 
solution  of  the  problem  had  even  been  suggested.  He 
also  threw  an  interesting  sidelight  on  the  inventor’s  ideas 
regarding  nature  and  its  laws,  declaring  that  Mr.  Wea- 
gant once  remarked  that  he  could  not  conceive  that 
Mother  Nature,  having  given  to  mankind  such  a priceless 
boon  as  wireless  communication,  would  deliberately  put 
into  force  another  unsolvable  law  which  would  destroy 
its  usefulness.  Mr.  Weagant  had  held  to  this  belief 


firmly,  and  his  subsequent  success  would  seem  to  indicate 
that  his  discovery  had  initially  more  of  the  nature  of 
an  inspiration  than  had  ordinary  scientific  achievements. 

G.  H.  Clark,  Expert  Radio  Aide,  U.  S.  N.,  who  had 
been  assigned  to  the  U.  S.  Navy  Department  to  witness 
the  experiments  of  Weagant,  testified  to  the  indefatigable- 
ness of  the  inventor,  ascribing  his  success  to  stubborn 
persistence  and  willingness  to  abandon  a mere  theory  in 
favor  of  an  experimentally  demonstrated  fact.  He  stated 
that  he  was  amazed  at  the  results  secured  in  the  very 
earliest  experiments,  which  he  was  privileged  to  witness, 
and  that,  concerning  the  ability  of  the  Weagant  system 
to  weed  out  static,  there  could  be  no  doubt. 

F.  N.  Waterman,  who  has  been  closely  associated  with 
Weagant  from  the  inception  of  the  invention,  praised  the 
inventor  for  his  daring  in  attacking  a problem  of  such 
magnitude  and  declared  that  it  was  the  ability  of  Weagant 
to  recognize  the  fallacies  of  all  previous  systems  pur- 
porting to  eliminate  static  that  enabled  him  to  evolve  a 
practical  method  of  wireless  reception  of  wonderful,  com- 
mercial and  scientific  value.  He  recounted  in  a most 
interesting  manner  the  results  of  early  experiments,  and 
the  many  obstacles  and  discouragements  met  with  and 
overcome. 

He  stated  that  after  complete  success  had  been  at- 
tained, it  was  almost  uncanny  to  pick  up  a telephone 
receiver,  at  a long  distance  radio  receiving  station,  in 
which  the  crashes  of  atmospheric  electricity  were  so  loud 
that  it  was  next  to  impossible  to  detect  the  wireless  signal, 
and  then  to  simply  throw  a switch  and  note  the  static 
disturbances  disappear  to  a degree  that  required  a trained 
ear  to  hear  them;  and  simultaneously  to  note  the  wireless 
signal  so  increased  in  intensity  as  to  make  it  easily  readable. 

E.  F.  W.  Alexanderson,  of  radio  frequency  alternator 
fame,  said  that  when  it  was  first  mentioned  that  a hitherto 
unknown  law  of  nature  had  been  uncovered,  he  was  some- 
what skeptical  regarding  it,  but  now  it  was  plainly  to  be 
seen  that  the  speaker  of  the  evening  had  made  a discovery 
which  gave  practical  results. 

Previous  to  the  meeting  much  speculation  had  existed 
regarding  the  newly  observed  law  of  nature  disclosed 
by  Weagant’s  experiments,  and  while  the  speaker  plainly 
asserted  that  his  theory  regarding  the  origin  of  a par- 
ticular type  of  static  may  yet  call  for  some  revision,  the 
reported  results  of  his  researches,  in  a large  measure, 
justified,  in  the  judgment  of  those  present,  the  belief  that 
Weagant  had  observed  and  made  practical  use  of  a 
hitherto  unknown  static  phenomenon. 

Classification  of  Static  or  Strays 

As  a beginning,  Mr.  Weagant  first  classified  strays 
after  the  well  known  method  of  Eccles,  pointing  out  from 
his  observations  the  distinction  between  the  types  that 
represented  genuine  obstacles  to  transoceanic  communi- 
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cation  and  those  which  caused  but  occasional  interference 
and  could  therefore  be  ignored.  Static  disturbances  due 
to  local  lightning  and  snowstorms  were  ignored,  for  the 
reason  that  these  types  are  of  so  infrequent  occurrence 
as  to  be  of  negligible  importance;  but  there  remained 
the  three  types,  termed,  “grinders,”  “clicks”  and  “hiss- 
ing.” The  last  najped,  which  are  due  to  an  actual  dis- 
charge from  the  aerial  to  the  earth,  give  no  trouble  in 
the  ungrounded  aerials  used  in  the  Weagant  system.  Of 
the  remaining  two  types,  "grinders”  and  “clicks,”  the 
former  were  found  to  constitute  the  major  source  of 
difficulty. 

Some  Fallacious  Ideas  Exposed 
The  success  of  Weagant’s  endeavors  to  eliminate  from 
the  receiver  the  most 


provided  there  is  a marked  difference  between  the  damp- 
ing of  the  signal  and  static  currents;  but  the  relief 
was  by  no  means  sufficient  to  be  of  any  considerable 
value  when  working  over  great  distances. 

The  “interference  preventer”  next  came  in  for  well 
deserved  criticism  and  was  proven  by  Weagant  to  be 
ineffective.  As  many  of  our  readers  are  aware,  Fessen- 
den coupled,  differentially,  the  two  legs  of  a branched 
aerial,  or  the  primary  circuits  of  two  separate  aerials, 
to  a common  detector  circuit  as  shown  in  figure  2.  He 
concluded  that  if  one  branch,  say  A,  be  tuned  to  a trans- 
mitting station  and  the  other  branch,  B,  be  detuned, 
static  currents  of  equal  intensity  would  be  induced  in 
both  sides  and  would  be  annulled,  and  that,  as  the  signal 
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two  audio  frequency  circuits,  as  in  DeGroot’s  method, 
and  finally  by  the  use  of  the  Dieckmann  shield. 

The  hoped-for  results  in  detuning  the  antenna  circuit 
could  not  be  realized  because  such  detuning  did  not 
reduce  the  intensity  of  the  static  signal,  but  simply 
changed  its  frequency.  The  loss,  in  the  transfer  of 
static  energy  to  the  secondary  circuit  when  tuned  to 
the  frequency  of  the  incoming  signal,  is  exactly  the 
same  as  the  loss  in  intensity  experienced  by  the  signal 
currents  through  detuning  the  antenna.  This,  of  course, 
does  not  improve  conditions  in  the  slightest,  for  it  re- 
duces the  static  and  the  wireless  signal  in  the  same  ratio. 

Some  improvement  has  resulted  from  the  use  of  loose 
couplings  between  the  primary  and  secondary  circuits, 


Points  of  Interest  Disclosed  by  Weagant’s 
Experiments 

THE  static  currents  induced  in  a receiving  aerial  by  static 
“waves”  are  of  the  same  frequency  and  of  the  same 
damping  as  the  complete  receiving  system. 

When  the  oscillation  frequency  of  the  antenna  circuit  is 
altered  by  local  tuning,  the  frequency  of  the  static  currents 
changes  in  accordance. 

For  that  reason,  the  differentially  connected,  branched  aerial 
■ system  proposed  by ' Fessenden  is  ineffective  in  reducing 
static;  for  when  one  branch  is  detuned  to  the  wireless  signal, 
static  currents  of  different  frequency  exist  in  the  two  different 
branches.  Obviously,  two  currents  of  opposite  phase  but  of 
different  frequency  cannot  be  made  to  neutralize  one  another. 

Mr.  Weagant’s  researches  prove  that  all  forms  of  static 
eliminators  utilizing  differentially  connected  audio  or  radio 
frequency  circuits,  are  of  little  or  no  value  for  continuous 
long  distance  wireless  reception. 

The  dominant  type  of  static  waves,  called  “grinders,” 
apparently  is  propagated  vertically  in  respect  to  the  earth. 
Therefore  the  static  “waves”  resulting  therefrom  are  at  right 
angles  to  the  wireless  waves.  By  the  use  of  properly  dis- 
posed aerials  advantage  can  be  taken  of  this  phenomenon  to 
separate  the  static  and  the  signal  currents. 

Two  closed  circuit  loop  antennae,  spaced  J4  wave  length 
from  center  to  center,  the  planes  of  which  are  in  the  path  of 
a passing  wave,  will  be  acted  upon  simultaneously  by  the 
vertically  propagated  static  waves,  but  at  different  times  by 
the  horizontally  propagated  wireless  waves. 

Hence,  when  both  loops  are  correctly  coupled  to  a common 
receiving  set,  the  static  currents  will  be  in  phase  and  may  be 
neutralized.  The  signal  waves  will  be  out  of  phase  and  will 
not  neutralize,  but  trill  add  their  E.M.F.’s  vectorially. 

By  proper  adjustment  of  the  phases  of  the  currents  in  one 
loop,  in  Weagant’s  antennae  system,  uni-directional  reception 
is  possible,  signals  of  maximum  intensity  being  secured  from 
waves  arriving  at  one  end  of  the  loops,  while  interference 
from  the  other  end  of  the  loops  may  be  annulled. 

Underground  or  surface-ground  aerials  act  as  ordinary 
closed  circuit  loops  erected  above  earth.  By  reason  of  the 
capacity  effects  between  the  ends  of  the  aerials  and  the  earth, 
a return  path  for  the  induced  currents  is  afforded,  which 
effectively  closes  the  circuit. 

The  greater  the  capacity  per  unit  length  between  the  under- 
ground or  surface-ground  aerial  and  the  true  underlying 
earth,  the  shorter  is  the  maximum  length  which  can  be  used 
to  advantage.  This  accounts  for  the  fact  that  approximately 
2500  feet  is  the  maximum  length  that  can  be  employed  for 
underground  aerials  placed  under  brackish  water. 


or  no  opposition  from 
the  other  branch,  it 
would  be  heard.  He  as- 
sumed the  static  currents 
to  be  forced  oscillations 
and,  therefore,  that  their 
frequency  and  intensity 
were  unaffected  by  an 
amount  of  detuning  that 
would  greatly  affect  the 
signal.  This,  as  Wea- 
gant clearly  pointed  out, 
is  an  absolute  fallacy. 

The  fact  is,  that  when 
one  branch  of  the  an- 
tenna circuit  is  detuned, 
the  frequency  of  the 
static  signals  changes 
accordingly,  leaving 
static  currents  of  one 
frequency  in  one  branch, 
and  of  different  fre- 
quency in  the  other 
branch.  It  is,  obviously, 
not  possible  to  balance 
out  two  opposing 
E.M.F.‘s  of  different  fre- 
quency. Moreover,  the 
detuning  of  one  branch 
affects  the  intensity  of 
both  the  signal  and  static 
currents  in  the  secondary 
circuit  in  the  manner 
just  explained. 

It  is  important  to  note 
here  that  two  opposing 
E.M.F.’s  can  completely 
neutralize  each  other 
only  when  they  have  the 
same  frequency,  the 
same  wave  form,  and 
opposite  phase.  And 


I in  the  case  of  damped 
oscillations,  in  addition 
to  these  requirements,  the  dampings  of  the  two  E.M.F.’s 
must  be  identical.  The  writer  feels  assured  that  readers 
will  at  once  recognize  that  the  steps  by  which  Mr.  Wea- 
gant eventually  arrived  at  the  result  attained  in  his 
receiving  system,  constitute  one  of  the  most  original  appli- 
cations of  engineering  principles  ever  made  in  radio 
telegraphy. 

Continuing,  Mr.  Weagant  said  that  if  any  experimenter 
had  secured  worth-while  results  by  means  of  a differential 
audio  frequency  circuit,  such  results  have  been  due  to  the 
looseness  of  coupling  involved  in  the  circuits  under  test. 
He  pointed  out  also  that  the  effectiveness  of  balanced  de- 
tector circuits  is  due  solely  to  the  protection  against 
loud  crashes  afforded  to  the  ear  of  the  operator.  Re- 
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garding  the  Dieckxnann  shield  and  the  ability  of  the 
combination  system  to  reduce  static,  as  described  by  De- 
Groot,  the  speaker  declared  that  he  could  see  no  basis 


Figure  1 — Diagram  of  an  ordinary  receiving  system  in  which,  as  Mr. 
Weagant  points  out,  the  frequency  and  damping  of  the  static  currents  are 
the  same  as  that  of  the  complete  receiving  system  itself.  As  a conse- 
quence, when  the  oscillation  frequency  of  the  antenna  circuit  is  changed 
by  local  tuning,  the  frequency  of  the  static  currents  change  accordingly 

therein  for  differentiating  between  static  and  signals,  and 
that  investigation  had  proved  that  the  problem  of  screen- 
ing out  any  electromagnetic  wave  of  any  sort,  either  sig- 
nal or  static,  cannot  be  solved  by  that  method. 

For  experimental  observations  Mr.  Weagant  con- 
structed various  forms  of  aerials,  including  the  horizontal 
linear — underground  and  surface-ground  aerials.  Some 
of  these  were  found  to  appreciably  reduce  static,  but  the 
general  characteristics  of  the  underground  type  proved, 
under  experimental  investigation,  to  be  entirely  different 
from  theories  recently  advanced.  Mr.  Weagant’s  deduc- 
tions in  respect  to  this  aerial  will  be  stated  further  on. 

Some  Important  Observations  Regarding  Static 

In  an  effort  to  determine,  by  means  of  the  Marconi- 
Bellini-Tosi  direction  finder  (shown  in  figure  3),  whether 
or  not  static  was  horizontally  directed ; that  is,  if  it  orig- 
inated from  any  particular  direction  at  certain  hours,  Mr. 
C.  H.  Taylor,  a Marconi  engineer,  carried  out  a series 
of  experiments  ait  Belmar,  N.  J.,  with  apparatus  designed 
for  the  reception  of  long  waves  over  great  distances.  Ex- 
periments were  also  carried  on  by  Mr.  Weagant,  at  Bel- 
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mar,  and  simultaneously  at  another  station  erected  at  the 
Marconi  factory  at  Aldene,  N.  J. 

These  tests  seemed  to  indicate  conclusively  that  the 
dominant  type  of  static — "grinders” — apparently  came 
from  no  definite  direction,  but  gave  an  equality  of  dis- 
turbances from  all  points  of  the  compass. 

A further  check  on  this  observation  was  made  by  ro- 
tating a dosed  circuit  loop  (see  figure  4)  connected  to 
a receiving  set,  about  the  vertical  axis,  A.  The  loop 
showed  equality  of  disturbances  regardless  of  the  direc- 
tion of  the  plane  of  the  loop. 

These  experiments,  as  Mr.  Weagant  said,  indicated 
that  if  static  disturbances  of  the  “grinders”  type  were 
propagated  horizontally,  they  must  come  from  different 
directions,  and  so  rapidly  that  the  observer  would  have 
no  opportunity  to  manipulate  his  apparatus  with  sufficient 
rapidity  enough  to  determine  their  direction. 
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Figure  2 — Circuits  of  the  “interference  preventer,”  which  Mr.  Weagant 
proves  to  be  ineffective  in  reducing  static.  When  one  branch, 
say  A,  is  detuned  to  the  wireless  signal,  the  frequency  of  the  static 
currents  change  accordingly;  hence,  static  currents  of  one  frequency  flow 
in  one  branch  and  of  another  frequency  in  the  second  branch.  It  is 
obvious  that  two  currents  of  different  frequencies  cannot  be  made  to 
neutralize  each  other 


Figure  3 — Fundamental  circuits  df  the  Marconi-Bellini-Tosi  radio 
goniometer  with  which  experiments  were  conducted  at  Belmar,  N.  I.,  bv 
C.  H.  Taylor  and  R.  Weagant  to  determine  whether  static  signals 
emanated  from  any  particular  direction.  The  investigation  proved  that  the 
dominant  type  of  static  called  “grinders”  apparently  came  from  no  definite 
direction  but  gave  an  equality  of  disturbances  from  all  points  of  the 

compass 

Weagant’s  Great  Discovery 

It  then  occurred  to  Mr.  Weagant  that  these  static  dis- 
turbances might  be  propagated  vertically,  instead  of  hori- 
zontally, and  if  so  the  direction  of  propagation  would  be 
at  right  angles  to  the  direction  of  the  advancing  wireless 
wave.  If  that  could  be  definitely  proven,  then  advantage 
might  be  taken  of  the  difference  in  direction  to  separate 
the  static  from  the  signal  currents  flowing  in  the  antenna 
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A 


To  detector 


Figure  4— Loop  aerial  used  by  Weagant  to  check  up  the  observation* 
made  with  the  apparatus  in  figure  3.  The  loop  was  rotated  on  the  axis  A 
to  determine  the  line  of  direction  of  the  static  waves.  The  experiment 
proved  that  these  waves  came  from  no  definite  direction 


circuit.  This  was  the  fundamental  working  hypothesis 
on  which  the  Weagant  system  is  based. 

A series  of  experiments  to  verify  the  hypothesis  then 
followed. 

Observations  on  Two  Loops,  the  Planes  of  Which 
Are  Perpendicular 

For  one  thing  it  was  found  that  when  two  loops,  the 
planes  of  which  were  perpendicular,  were  connected  to 
a common  receiving  apparatus,  as  in  figure  5,  the  static 
currents  could  not  be  balanced  out.  The  experiment 
justified  the  assumption  that  electromagnetic  waves  re- 
sponsible for  static  currents  are  heterogeneously  polarized; 
that  is,  the  axes  of  the  oscillators  producing  them  as- 
sumed all  possible  angles  in  space ; and  the  highly  damped 
waves  resulting  therefrom  are  propagated  in  a direction 
perpendicular  to  the  earth’s  surface. 

In  other  words,  to  the  unscientific  mind,  these  static 
waves  may  be  described  as  an  electric  shower  which  acts 
upon  an  aerial,  perpendicularly  to  the  earth. 


An  Early  Form  of  Weagant’s  Static  Eliminator 

To  determine  the  correctness  of  the  hypothesis  that 
static  is  propagated  vertically  and  to  ascertain  if  it  were 
possible  on  this  assumption  to  devise  a system  whereby 
the  static  currents  could  be  balanced  out  while  the  signal 
was  retained,  Mr.  Weagant  erected  at  Belmar,  N.  J., 
the  aerials  and  apparatus  shown  in  figure  6.  Two  closed 
loops  A and  B,  each  consisting  of  a single  turn  of  wire 
400  feet  high  with  a base  line  of  1,000  feet,  were  spaced 
5,000  feet  from  center  to  center.  Two  wires,  brought 
from  each  loop  to  a receiving  station  located  at  the  center, 
were  supported  on  ten-foot  poles,  6 feet  apart.  These 
leads  were  connected  to  the  primary  coils  of  a goniometer 
of  the  type  used  in  direction  finders;  the  secondary  coil 
was  connected  to  a sensitive  oscillation  detector.  It  was 
this  apparatus  that  permitted  the  reception  of  transatlantic 
signals  through  static  interference  of  great  intensity, 
whereas  without  it,  it  was  impossible  to  distinguish  the 
wireless  signal. 

The  connections  to  the  receiving  tuner  and  detector 
are  shown  in  figure  6,  where  loop  A has  the  loading  coils 
L-l  and  L-2,  the  resistances  R-l  and  R-2,  and  the  coil, 


to  detector 


Figure  5 — Fundamental  circuits  of  an  experiment  involving  the  use  of 
two  loop  antennae,  connected  to  a receiving  set  to  determine  if  the  static 
currents  could  be  balanced  out  while  the  signaling  currents  were  retained. 
The  test  proved  fruitless  and  served  to  indicate  that  the  electromagnetic 
waves  responsible  for  static  currents  are  heterogeneously  polarized; 
that  is,  the  axes  of  the  oscillators  producing  them  assume  all  possible 
angles  in  space  and  the  highly  damped  waves  resulting  therefrom  are 
propagated  perpendicularly  to  the  earth’s  surface 
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Figure  6 — An  early  form  of  Weagant'e  system  for  eliminating  static  interference  showing  two  single  turn  loop  antennae  spaced  5,000  feet  apart.  Bach 
loop  was  1,000  feet  long  at  the  base  and  400  feet  high.  The  leada  from  each  loop  were  connected  to  die  primary  colls,  L-5  and  L-7,  of  the  radio 
goniometer  which  were  coupled  to  the  secondary  coil  L-6.  By  rotating  L-6,  a position  was  found  where  the  static  currents  neutralised  and  the  signal 
currents  were  retained.  This  apparatus  and  antennae  permitted  the  reception  of  aignals  from  stationa  in  Europe  under  conditions  of  static  interference 
which  with  ordinary  receiving  apparatus  and  antennae  would  render  reception  impossible. 


L-5,  broken  at  the  center  point  for  connection  to  the 
variable  condenser  C-l.  The  coil  L-7  connected  to  the 
loop  B is  similarly  connected.  Both  L-5  and  L-7  are 
coupled  to  the  secondary  coil  L-6  which  is  broken  at  its 
center  to  include  the  variable  condenser  C-2. 

The  arrangement  of  the  three  coils  at  the  receiving 
station  was  similar  to  that  employed  in  the  Bellini-Tosi 
goniometer  shown  in  figure  7,  wherein  the  rectangular 
frames  L-5  and  L-7  are  stationary  and  the  rotating  frame 
L-6  is  mounted  on  a vertical  axis  so  that  it  can  be  ro- 
tated within  the  resulting  magnetic  field. 

It  may  be  well  to  describe  here  the  preliminary  pro- 
cedure of  adjustment:  The  coil  L-6  is  first  placed  in 
inductive  relation  with  L-5  of  loop  A and  the  incoming 
signal  tuned  to  maximum  intensity.  Next,  coil  L-6  is 
placed  in  inductive  relation  with  L-7  of  loop  B,  which 
circuit  is  also  tuned  to  maximum  signal  intensity.  Both 
loops  are  then  connected  in  and  coupled  to  the  coil  L-6 
which  is  turned  on  its  axis  to  receive  the  maximum  induc- 
tion from  both  L-5  and  L-7.  The  two  primary  coils  pro- 
duce a resultant  magnetic  field  which  acts  upon  the  ro- 
tating coil  somewhat  after  the  principle  of  the  radio 
goniometer. 

How  the  Static  Eliminator  Works 

An  explanatory  diagram  of  the  system  of  figure  6 ap- 
pears in  figure  8.  Here  the  two  closed  circuit  loops  of 
figure  6 shown  as  A'  and  B'  are  coupled  to  a ‘common 
secondary  coil  L-3  of  the  receiving  apparatus  which  is 
installed  in  a station  placed  between  the  loops.  The 
vertically  propagated  static  waves  are  indicated  by  the 
downward,  arrows  above  the  loops  and  the  advancing 
signal  waves  which,  in  this  diagram,  are  assumed  to  pass 
from  left  to  right,  are  represented  by  the  arrows 
A,  A.  A,  A. 

If  static. waves  are  propagated  vertically,  it  is  clear  that 
they  act  upon  loops  A'  and  B'  simultaneously  and  con- 
sequently electro-motive  forces  of  equal  intensity  are 
generated  in  both  loops  and  the  static  currents  resulting 
therefrom  flow  in  the  same  direction  in  each  loop,  as  in- 
dicated by  the  single  pointed  arrows.  For  purposes  of 
illustration,  we  have  assumed  that  the  static  currents  flow 
clockwise  in  the  two  loops  as  shown  in  the  diagram.  The 
current  in  loop  A'  flows  downward  through  the  coil  L-l 
and  that  in  loop  B'  upward,  through  the  coil  L-2.  The 


two  currents  will  therefore  neutralize  and  consequently 
none  of  the  static  current  will  flow  in  the  coil  L-3. 

It  now  remains  to  be  seen  how  a useful  part  of  the 
energy  of  the  signal  wave  is  retained.  From  figure  8 it 
is  evident  that  the  signal  wave  acts  upon  the  loop  A'  before 
arriving  at  the  loop  B' ; and  we  may  assume,  for  the  pur- 
poses of  illustration,  that  the  arrows  A represent  the 
progressive  movement  of  the  advancing  wave.  As  the 
wave  motion  progresses  and  the  positive  half  acts  upon 
the  loop  B',  the  negative  half  of  the  wave  is  acting  upon 
loop  A'.  We  will  assume  that,  at  a particular  moment, 
its  polarity  is  such  that  in  loop  A'  the  static  current  and 
the  signal  current  pass  in  the  same  direction  through  the 
coil  L-l.  The  signal  and  static  currents  must  therefore 
flow  in  opposite  directions  in  the  loop  B';  and  inasmuch 
as  coils  L-l  and  L-2  are  coupled  to  L-3  in  such  a way 
that  the  static  currents  oppose  and  neutralize,  the  signal 


Figure  7 — Fundamental  construction  of  the  radio  goniometer  used  in  the 
Weagant  receiving  system.  Coils  L-5  and  L-7  are  mounted  at  a right: 
angle  and  the  coil  L-6  mag  be  rotated  in  the  resultant  magnetic  field 
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currents  must  build  up  in  phase  and  accordingly  affect  tive  spacing  of  the  two  loops  in  respect  to  the  wave 
the  oscillation  detector  connected  to  the  terminals  of  the  length  being  received. 

coil  L-3.  The  principle,  of  course,  holds  good  when  the  The  magnitude  of  the  E.M.F.’s  generated  by  the  signal 


Vertically  Propagated  Static  Waves 


Figure  8 — Explanatory  diagram  of  the  Weagant  static  eliminator.  Loop  A'  is  connected  to  the  primary  coil  L-l  of  the  goniometer:  loop  B',  to  the 
second  primary  coil  L-2.  Both  primaries  act  upon  coil  L-3  which  rotates  in  the  resultant  magnetic  field.  The  vertically  propagated  static  waves  act 
upon  both  loops  simultaneously  and  the  resulting  static  currents,  as  shown  by  the  single  pointed  arrows  flow  in  the  same  direction  in  both 
loops.  The  static  currents  flowing  in  the  coils  L-l  and  L-2  may  be  made  to  act  oppoaitely  on  the  coil  L-3  and  therefore  neutralise.  On  the  other 
hand,  the  poaitive  half  of  the  signaling  wave  ia  asaumcd  to  act  upon  loop  B'  and  the  negative  half  on  loop  A'.  In  loop  A',  the  signal  current  and  the 
static  current  flow  in  the  came  direction,  but  ia  loop  B'  they  flow  in  opposite  directions 
Since  coil  L-3  is  coupled  to  L-2  and  L-l  in  such  a way  that  static  currents  neutralise  it  follows  that  the  signal  currenta  must  combine.  If  the  two 
antennae  are  spaced  one-half  wave  length  from  center  to  center,  the  E.M.F.’s  generated  in  the  coil  L-3  by  the  signal  currents,  will  be  in  phase  and 

the  resultant  will  be  the  arithmetical  sum  of  these  two  E-lf.F.’s.  If  the  loop  separation  is  equal  to  one-quarter  wave  length  then  the  E.M.F.’s  will  be 

90  degrees  apart  and  the  resultant  E.M.F.  will  be  1.4  times  that  of  the  individual  E.M.F.’s;  that  is,  they  combine  in  quadrature.  It  ia  not  essential 
that  the  effective  spacing  of  the  loops  be  one-half  wave  length;  for  one  antenna  can  be  employed  for  a considerable  range  of  wave  lengths  provided  one 
is  willing  to  sacrifice  some  of  the  signal  current  at  wave  lengths  other  than  that  for  which  the  loops  give  one-half  wave  length  separation.  It  is 

evident  that  the  Weagant  system  can  be  used  in  connection  with  any  type  of  oscillation  detector  so  far  devised,  and  that  the  operation  of  the 

System  as  a whole  ia  baaed  on  a fundamental  principle  never  before  utilised  in  radio  communication 


negative  half  of  the  signal  wave  acts  upon  B',  and  the 
positive  half  on  A'. 

The  foregoing  may  be  stated  in  another  way  by  saying 
that  the  static  waves  arrive  at  the  two  aerials  at  the  same 
time,  while  the  signals  arrive  at  the  two  aerials  at  dif- 
ferent times.  Therefore  the  static  currents  in  the  two 
loops  at  any  instant  are  in  phase  and  the  signal  currents 
are  out  of  phase  by  an  amount  depending  upon  the  effec- 


waves  will  always  give  a resultant  depending  upon  the 
effective  separation  of  the  loops;  that  is,  the  distance 
from  center  to  center  of  the  loops.  If  this  separation  is 
one-half  wave  length,  the  E.M.F.’s  generated  in  the  coil 
L-3  by  the  signal  currents  from  loops  A'  and  B'  will  be 
in  phase  and  the  resultant  is  therefore  equal  to  the  arith- 
metical sum  of  these  two  E.M.F.’s.  If  the  loop  separa- 
tion is  equal  to  one-quarter  wave  length,  then  the  E.M.F.’s 
acting  on  the  coil  L-3  will  be  90  degrees  apart  and  the 


Figure  ft^-Circuits  need  in  one  of  the  early  experiment,  conducted  by  Weagant  wherein  a email  doted  circuit  loop  was  balanced  against  a hr  distant 
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This  experiment  at  first  gave  a better  static  balance  with  a loss  of  signals  and  helped  uncover  the  fact  that  the  long  low  leads  extending  from  the 
loop  to  the  receiving  station  acted  as  an  antenna,  picking  up  both  static  and  signals  which  under  some  circumstances  were  foundto  flow  in 
opposite  directions.  This  circuit  was  abandoned  in  favor  of  that  shown  in  figure  6 
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resultant  would  be  equal  to  1.4  times  that  of  the  individual  and  12,000  meters ; Clifton,  Ireland,  5,600  meters ; Car- 
E.M.F.’s ; that  is,  they  combine  in  quadrature.  narvon,  Wales,  14,000  meters ; Elivese,  Germany,  9,600 

It  is  clear  that  the  most  effective  separation  for  maxi-  meters ; and  Glace  Bay,  Nova  Scotia,  7,600  meters. 


.-Underground  Horfzontof  aer/oL 


\ 


Figure  10— Explanatory  sketch  of  the  action  of  underground  aerials  showing  that  because  of  the  capacity  of  the  horizontal  wires  in  respect  to  the 

earth,  these  antennae  act  as  the  closed  circuit  loops  of  the  Weagant  system 


• 

mum  signals  is  one-half  wave  length,  and,  therefore,  from 
any  particular  wave  length,  the  effective  spacing  of  the 
loops  should  be  selected  to  meet  the  above  mentioned 
conditions.  This,  however,  is  not  strictly  essential  in 
practice.  One  antenna  can  be  employed  for  a considerable 
range  of  wave  lengths  provided  one  is  willing  to  sacrifice 
some  of  the  signal  current  at  wave  lengths  other  than 
that  for  which  the  loops  give  one-half  wave  length  separa- 
tion. This,  therefore,  is  not  an  objection  to  the  commercial 
application  of  this  discovery. 

Now,  if  the  theory  advanced  by  Mr.  Weagant  concern- 
ing the  vertical  propagation  of  static  waves  were  not 
correct,  the  results  described  could  not  be  secured;  for, 
if  the  apparatus  in  the  receiving  station  was  adjusted  so 
that  the  signal  currents  combined  vectorially  and  in  ac- 
cordance with  the  effective  aerial  separation,  then  the 
static  currents  would  combine  similarly,  and  therefore, 
the  entire  system  would  show  the  same  signal  to  static 
ratio  as  a single  loop.  Since  the  experiments  proved  that 
the  static  currents  do  not  combine  but  are  annulled,  while 
the  signal  is  retained,  the  theory  of  vertical  propagation 
of  static  waves  is  well  sustained.  However,  as  Mr.  Wea- 
gant remarked,  if  this  theory  is  not  correct,  it  is  at  least 
certain  that  the  static  waves  operate  on  a sufficient  area 
of  both  loops,  simultaneously,  to  produce  the  desired  bal- 
ance described. 

In  accordance  with  the  principle  of  the  invention,  the 
two  loops  should  preferably  be  symmetrical  in  every  re- 
spect. Controlling  appliances  permitting  proper  adjust- 
ments to  be  obtained  are  shown  in  figure  6.  They  consist 
of  the  loading  inductances,  condensers  and  variable  resist- 
ances therein  indicated. 


Mr.  Weagant  observed  that  whenever  the  circuits  were 
so  adusted  that  static  disturbances  were  cancelled  or  re- 
duced to  a minimum,  the  signals  received  on  the  two 
loops  combined,  as  might  be  expected  from  the  spacing 
between  them  and  the  wave  length  of  the  incoming  signal. 

It  is  evident  that  the  spacing  between  the  loops  in  the 
diagram  of  figure  6 is  slightly  over  one-quarter  wave 
length  for  the  wave  of  6,000  meters  used  by  Nauen,  Ger- 
many, during  some  of  the  tests.  In  the  case  of  the  6,000 
meter  wave,  the  resultant  signal  was  approximately  40% 
greater  than  that  due  to  either  aerial  alone,  while  in  the 
case  of  Carnarvon,  at  14,200  meters,  the  spacing  was 
equal  to  only  1/9  of  the  wave  length  and  the  resultant 
signal  was  materially  less  than  that  due  to  either  loop, 
which  was  to  be  expected.  The  system  shown  in  figure  6 
permitted  reception  from  Nauen,  Germany,  throughout 
the  months  of  July  and  August  and  during  the  worst 
static  periods  of  the  day.  Grinders,  of  such  intensity  as 
to  render  the  signals  unintelligible  by  ordinary  receiving 
apparatus  and  antennae,  were  eliminated  to  such  a degree 
that  continuous  reception  from  foreign  stations  was  pos- 
sible. ' Other  observations,  through  continued  use  of  the 
circuits  of  figure  6,  established  the  fact  that  the  heavier 
the  static  disturbances  were,  the  more  perfect  was  the 
balance  that  could  be  secured ; with  a consequent  greater 
improvement  in  static  reduction  to  signal  ratio.  This,  as 
students  of  wireless  telegraphy  will  agree,  is  a very  de- 
sirable characteristic. 

A very  interesting  but  erstwhile  elusive  phenomenon 
met  with  in  the  system  of  figure  6,  was  the  fact  that  the 
long  low  horizontal  leads  picked  up  static  and  signals  as 
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Figure  11 — An  early  experiment  conducted  by  Weagant  in  which  two  horizontal  aerials  were  coupled  to  a detector  circuit  through  _ 
former  to  determine  if  a reduction  of  static  interference  was  possible.  This  and  the  circuits  in  figures  12,  13,  14  and  15  following,  were  fi 
an  appreciable  reduction  in  static,  but  not  of  sufficient  magnitude  to  permit  continuous  long  distance  wireless  reception 


trans- 
to  give 


Some  practical  results  obtained  with  the  system  por- 
trayed in  figure  6 were  reported  as  follows : Signals  were 
received  at  Belmar,  N.  J.,  from  Nauen,  Germany,  6,000 


well  as  the  far  distant  loops,  and  until  this  feature  was 
thoroughly  worked  out,  the  results  obtained  seemed  to 
indicate  that  the  farther  apart  the  loops,  the  less  perfectly 
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could  the  static  currents  be  balanced,  and  also,  the  con- 
verse. 

One  experiment,  seemingly  supporting  this  erroneous 
belief,  made  use  of  a far  distant  loop,  connected  to  the 


tween  the  ground  and  the  horizontal  aerial  is  increased, 
its  action  becomes  more  nearly  that  of  an  ordinary  an- 
tenna ; and  that,  because  it  is  then  not  in  the  most  effective 
position  relative  to  the  incoming  signal  to  collect  the 
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Figure  12 One  of  Weegent’e  eerly  experiments  in  which  the  leads  of  two  closed  circuit  loops  were  connected  together,  both  aerials  being  coupled 

to  a common  detector  circuit 


receiving  apparatus  through  long  low  horizontal  leads, 
and  another  loop  with  short  leads  erected  at  the  receiving 
station,  as  in  figure  9.  This  arrangement  was  found  for 
the  time  being  to  give  somewhat  better  results  than  that 
in  figure  6,  and  the  improvement  was  found  to  result 
from  the  more  perfect  balance  thus  secured,  in  spite  of 
the  loss  of  signal. 

However,  as  mentioned  above,  it  was  discovered  later 
that  the  horizontal  leads  of  the  two  loops  as  in  figure  6, 
picked  up  some  of  the  static  and  signal  energy  and,  as 
a result,  the  static  currents  in  a set  of  leads  and  in  the 
loop  tended  to  flow  in  the  same  or  opposite  direction. 
Adjustments  that  were  made  in  the  circuit  shown  in  figure 
6,  to  balance  out  static  currents  in  the  loop,  before  this 
fact  was  recognized,  caused  the  static  currents  in  the 
leads  under  some  circumstances  to  add;  but  the  simple 
expedient  of  placing  reversing  switches  in  the  circuits 
solved  the  problem. 

The  results  thereafter  obtained  with  the  Weagant  sys- 
tem were  found  to  be  better  with  the  use  of  greater  rather 
than  less  effective  separation,  by  an  amount  proportional 
to  the  separation. 

It  was  observed  that,  in  all  arrangements  employing 
two  closed  circuit  loops  connected  to  a central  receiving 
station  by  long  horizontal  leads,  local  tuning  of  each  loop 
was  necessary.  This  was  not  a very  convenient  procedure 
with  aerials  3 miles  apart,  for  it  became  necessary  to 
station  an  operator  at  each  loop  and  to  inform  him,  by 
telephone,  what  adjustments  were  to  be  made. 

Underground  and  Surface-Ground  Horizontal 
Aerials 

The  low  horizontal  aerial  for  radio  reception  was  first 
used  by  Marconi.  An  antenna  of  the  same  type  employed 
by  Weagant  in  the  spring  of  1914,  at  New  Orleans,  gave 
a distinctly  better  signal  to  static  ratio,  than  the  large 
earthed  aerial.  Later  comparisons  with  a loop  aerial 
showed  the  two  to  be  substantially  identical  in  that  respect. 

One  important  deduction  resulting  from  these  tests  was 
the  fact  that  the  long  horizontal  aerials  laid  under  ground, 
on  the  surface  of  the  ground,  or  suspended  above  the 
ground,  may  act  as  a loop  aerial.  Because  of  the  capacity 
to  earth  (as  shown  diagrammatically  in  figure  10)  a re- 
turn path  for  the  currents  exists  between  the  ends,  which 
effectively  completes  the  circuit. 

It  has  been  noted  particularly  that,  as  the  distance  be- 


maximum  of  energy,  the  signals  are  less  in  strength  than 
would  be  secured  with  less  spacing. 

Quoting  Mr.  Weagant : 

“The  usually  accepted  explanation  of  the  working  of 
the  horizontal  aerial  is  that  the  wave  front  of  the  signal 
wave  is  tilted  forward  and  that  consequently  there  is 
a component  of  electric  force  in  the  direction  of  its  length. 
It  is  to  be  noted,  however,  that  under  some  circumstances 
such  an  aerial  may  be  acting  equally  well  as  a loop.  An 
aerial  of  this  type  is  shown,  in  figure  10,  lying  on  the 


Figure  13 — Circuits  of  an  experiment  wherein  the  leads  of  the  Weagant 
loop  antennae  were  employed  as  low  horizontal  aerials,  both*  being  coupled 
to  a common  detector  circuit  through  a goniometer 


surface  of  the  ground  and  it  is  evident  that  by  virtue  of 
its  capacity  to  the  true  conducting  earth,  a return  path 
between  its  ends  exists  and,  therefore,  it  is  a form  of  loop ; 
which  method  of  consideration  will  account  for  many  of 
the  observed  facts,  such  as  its  directivity,  in  a satisfactory 
way.  It  will  also  account  for  one  observed  fact  which 
the  usual  methods  of  explanation  do  not  account  for, 
namely,  that  when  an  aerial  of  this  type  is  laid  on  the 
ground,  or  buried  underneath  it,  its  effectiveness  as  an 
aerial  does  not  increase  indefinitely  with  length,  but 
rapidly  reaches  an  optimum  value  dependent  on  the  cir- 
cumstances obtaining.  This  can  readily  be  accounted  for 
under  the  present  hypothesis  by  the  fact  that  as  the  length 
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increases  its  capacity  to  earth  increases  and  at  some  point 
becomes  sufficient  to  close  the  loop. 

“As  this  capacity  increases,  however,  the  currents  orig- 
inating in  this  increased  length  have  various  paths  in 


length  to  the  height  is  unusually  large.  It  follows  that 
the  aerial  which  is  pointed  in  a direction  away  from  the 
transmitting  station  is  a much  better  receiver  of  the  signal 
energy  than  the  aerial  which  runs  in  a direction  toward 


which  to  flow,  one  of  which  includes  the  receiving  appa- 
ratus but  others  are  through  the  capacity  to  earth  be- 
tween the  conductor  and  the  receiving  apparatus, 
and  the  larger  this  gets  the  greater  is  the  proportion 
of  the  currents  originating  in  the  ends  of  this  aerial, 
which  are  diverted  and  do  not  flow  through  the  receiving 
apparatus.  This  method  of  considering  such  an  aerial 
is  further  supported  by  the  fact  that  the  greater  the  ca- 
pacity per  unit  of  length  which  exists  between  the  con- 
ductor and  the  true  underlying  earth,  the  shorter  is  the 
maximum  length  which  can  be  used  to  advantage.  This 
capacity  is  a maximum,  of  course,  when  the  aerial  is 
actually  buried  in  the  ground  or  under  water,  becoming 
less  when  the  wire  is  run  on  the  surface  of  the  earth  and 
still  less  when  the  wire  is  suspended  at  some  height  above 
the  earth,  tests  having  shown  that  wires  suspended  some 
10  feet  above  ground  can  be  used  up  to  some  six  miles 
in  length,  the  signal  increasing  with  length ; that  a length 
about  one-half  of  this  is  effective  when  the  wire  is  laid 
on  the  ground  and  of  approximately  2,500  feet  when  the 
wire  is  placed  under  brackish  water. 

“I  have  also  found  that  as  the  distance  of  such  an 
aerial  above  ground  is  increased,  its  action  becomes  more 
nearly  that  of  an  ordinary  antenna,  and  that  therefore 
on  account  of  its  position  relative  to  the  incoming  signal, 
it  becomes  less  effective  in  collecting  this  signal  energy.” 


the  transmitting  station.  Both  aerials,  however,  pick  up 
the  same  amount  of  static.  The  two  aerials,  therefore, 
may  have  a very  marked  difference  in  their  signal  to 
static  ratio,  and  this  effect  will  add  to  the  effect  resulting 
from  their  phase  separation  when  this  separation  is  small. 
At  times,  this  constitutes  a factor  in  the  results  obtained. 
While  figures  11  and  12  show  direct  coupling  at  the  coil 
L,  any  of  the  well  known  methods  such  as  electrostatic, 
inductive  or  resistance  couplings  may  be  employed. 

Mr.  Weagant  finds  that  this  principle  operates  in  all 
of  the  arrangements  shown  in  figures  12,  13,  14  and  15. 
Figure  12  shows  the  connections  used  in  an  experiment 
in  which  the  loop  leads  were  connected  together  and  each 
loop  converted  into  an  ordinary  aerial  tuned  to  earth. 
In  figure  13,  the  leads  were  disconnected  from  the  loops 
and  their  ends  joined,  thus  making  them  horizontal  aerials 
tuned  to  earth.  In  figure  14,  one  loop  is  used  in  the 
normal  way  and  balanced  against  leads  of  the  other  loop 
tuned  to  earth.  In  figure  15,  one  loop  is  connected  in  its 
normal  way  while  the  other  one  is  arranged  as  an  earthed 
aerial.  In  all  methods  where  an  aerial  tuned  to  earth 
is  employed,  it  was  found  that  the  counterpoise  aerials 
gave  the  best  all-around  results,  although  fair  results  were 
obtained  with  all  the  foregoing  arrangements. 

In  addition  to  the  foregoing  connections,  other  varia- 
tions in  the  circuits  were  also  tried. 


Loop 


forf/ted  oenot 


Leods 


To  detector 


Figure  15 — The  circuits  of  an  experiment  wherein  one  of  the  loops  in  Weagsnt’s  system  was  connected  in  the  regular  way  and  balanced  against  an 

aerial  tunea  to  earth 


At  an  early  date,  at  the  Marconi  station  at  Belmar, 
N.  J.,  additional  experiments  were  made  by  Weagant  with 
the  antenna  shown  in  figure  11  and  other  combinations. 
It  will  be  noted  that  the  arrangement  shown  in  figure  1 1 
consists  of  two  Marconi  aerials  of  which  the  ratio  of  the 


Elimination  of  Interference  by  the 
Weagant  System 

A discovery  of  vital  importance  in  connection  with  the 
looped  antenna  of  the  Weagant  system  was  the  fact  that 
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it  constitutes,  as  a whole,  a uni-directional  receiving  an- 
tenna; that  is,  signals  arriving  from  one  end  of  the  loop 
can  bis  tuned  in,  while  an  interfering  signal  from  the 
opposite  end  can,  by  proper  phase  adjustments,  be  tuned 
out. 

When  the  looped  antenna  system  is  adjusted  to 
annul  static  of  the  “grinders"  type,  the  system  has 


“Suppose  now,  the  phases  of  all  currents  in  the  left- 
hand  loop  are  shifted  forward  90  degrees ; then  the  cur- 
rents due  to  the  desired  signal  in  this  loop  are  shifted 
around  until  they  are  in  phase  with  those  from  the  right- 
hand  loop,  while  the  phase  of  the  currents  due  to  the 
interfering  signal  in  this  loop,  and  which  were  previously 
90  degrees  ahead  of  those  due  to  the  right-hand  loop,  are 


Area  or  Cut  com 
Area  or  c«j»a  cvr«a 
Area  of  U«ch)  (mi 


Figure  16— Reception  curve  of  the  Weagutt  lyetem  utUleing  two-loop  antennae 


a reception  curve  of  the  form  shown  in  figure  16 ; 
its  equation,  is,  v = V cosine2,  while  that  of  the  single 
loop  is  the  cosine  curve.  The  directional  effect  in  this 
case  is  materially  greater  than  with  the  single  loop. 

By  shifting  the  phases  of  the  currents  in  the  loop  an- 
tennae, the  reception  curve  becomes  that  of  figure  17. 
Between  6 = 0 and  6 = n,  the  curve  is  a cosine2  curve 
while  between  the  angles  6 = n and  6 = 2 n the  curve 
is  a sine-cosine  curve,  when  the  loops  are  *4  wave  length 
apart.  This  curve  indicates  maximum  reception  in  one 
direction  and  zero  reception  in  the  opposite  direction,  with 
a considerable  reduction  of  signals  in  the  third  and  fourth 
quadrants.  The  line  of  zero  reception  can  be  swung  at 
will  through  the  third  and  fourth  quadrants  by  alteration 
of  the  phases  of  the  currents  in  the  two  loops,  so  that 
interference  from  any  station  arriving  in  either  quadrant 
can  be  annulled,  while  reception  is  maintained  from  sig- 
nals arriving  in  the  first  and  second  quadrants. 

Mr.  Weagant  pointed  out  that  advantage  can  be  taken 
<?f  this  property  to  eliminate  static  interference  if  the 
static  waves  happen  to  come  from  a direction  other  than 
that  from  which  the  signal  arrives.  This  is  of  consid- 
erable help  when  a thunderstorm  is  gathering  in  the 
vicinity  of  the  station.  Although  the  most  effective 
spacing  of  the  loop  to  obtain  this  uni-directional  char- 
acteristic is  one-quarter  length,  a general  order  of  the 
result  is  obtainable  with  any  spacing . between  the  loops. 
The  process  of  adjustment  for  obtaining  one-way  recep- 
tion is  quoted  from  Mr.  Weagant’s  paper  as  follows : 
Suppose  that  the  two  loops  of  the  system  are  one- 
quarter  wave  length  apart  and  that  the  desired  signal 
arrives  from  right  to  left;  then  the  currents  in  the  left- 
hand  loop  are  90  degrees  behind  those  of  the  right-hand 
loop,  if  the  circuits  are  accurately  tuned,  and  they  will 
aod  in  quadrature.  Next,  suppose  a signal  arrives  from 
left  to  right;  then  the  currents  due  to  this  signal  in  the 
left-hand  loop  are  90  degrees  ahead  of  those  in  the  right- 
hand  loop  and  therefore  also  combine  in  quadrature. 
Then  currents  due  to  both  signals  exist  in  the  common 
receiving  circuit. 


now  180  degrees  ahead  of  those  in  the  right-hand  loop, 
so  that  they  oppose  and  neutralize.  Because  of  the  un- 
usual characteristics  of  the  aerial  used,  this  shift  in  phase 
is  readily  accomplished  by  a small  adjustment  of  the  con- 
denser in  the  loop  circuit.  If  the  interfering  signal  is 
not  in  line  the  right  amount  of  phase  shifting  can  be 
made  to  take  care  of  it,  and  this  general  order  of  result 
is  obtainable  to  some  extent  with  any  spacing  between 
the  loops,  although  one-quarter  wave  length  is  best.  The 
reception  of  Carnarvon’s  signal,  14,200  meters,  through 


the  powerful  interference  of  the  200  kw.  Alexanderson 
alternator  at  New  Brunswick,  only  25  miles  away,  work- 
ing at  13,600  meters,  has  been  an  everyday  performance 
of  the  system,  while  at  the  same  time  preserving  a good 
static  balance.  All  forms  of  the  arrangement  described 
have  capabilities  of  reception  through  interference,  these 
capabilities  varying  with  the  type  of  aerial  employed,  the 
loop  aerials  and  the  horizontal  aerials  giving  similar 
curves.” 

(To  be  continued ) 
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Second  Instalment  of  the  Personal  Narrative  of  a Pioneer 
in  Aircraft  Wireless  Who  Was  Wounded  and  Cap- 
tured in  the  Attempt  to  Stop  the  Hun  Invasion 

By  Captain  Gordon  Adams 
South  Lancashire  Regiment 

(Continued  from  the  February  Issue) 


IN  addition  to  wireless  telegraphy,  the  experimental 
flight  dealt  with  photography,  signaling,  bomb  sights 
and  instruments.  Besides  wireless  as  a means  of  com- 
municating with  the  ground  other  methods  of  signaling 
were  experimented  with.  The  earliest  and  simplest 
method  of  communicating  was  by  means  of  dropping 
written  messages  in  weighted  bags.  Fairly  successful 
results  were  obtained  with  a powerful  searchlight  fitted 
in  front  of  the  nacelle  of  a “pusher”  type  machine.  Trans- 
mitting messages  in  Morse  by  means  of  releasing  from 
a box  large  and  small  amounts  of  soot  or  color  to  repre- 
sent dashes  and  dots,  did  not  prove  a success. 

In  addition  to  my  other 
work  I was  given  the  job 
of  producing  an  equation 
for  determining  the  tra- 
jectory of  an  aerial  bomb ; 
if  one  takes  into  account 
the  varying  resistance  of 
the  air  due  to  its  change 
in  density  at  different  alti- 
tudes, and  the  effect  pro- 
duced by  the  state  of  the 
barometer,  the  resultant 
final  equation  becomes 
very  complex.  Numerical 
values  of  coefficients  of 
resistance  depending  on 
the  shape  of  the  bomb  had 
to  be  obtained  experi- 
mentally by  dropping  a 
selection  of  bombs  from 
captive  balloons  and  tim- 
ing their  descent  to  the 
ground.  This  part  of  the 
work  I did  not  care  much 
for  as  I know  of  no  more 
unpleasant  sensation  than 
that  which  is  experienced  in  a captive  spherical  balloon 
on  a gusty  day. 

In'  conjunction  with  my  work  on  bomb  trajectories,  I 
designed  a bomb  sight  which,  in  addition  to  its  ordinary 
functions,  made  allowance  for  the  drift  of  the  machine 
caused  by  side  winds.  Many  details  have  since  been 
greatly  improved  in  bombing  range  finders,  and  for  that 
reason  a description  of  my  early  sight  might  be  of  interest. 
The  backsight  and  foresight  were  carried  on  a brass  rod 
about  a foot  long.  The  rear  end  of  this  rod  was  attached 
to  another  rod  mounted  horizontally  between  to  fixed  up- 
rights, with  the  rod  left  free  to  revolve  about  its  longi- 
tudinal axis.  The  foresight  end  of  the  sight  rod  was 
attached  by  a sliding  device  to  a bar  which  stretched 
transversely  across  a ring  which  was  free  to  turn  inside 
an  outer  ring.  These  two  rings  with  the  transverse  bar 
could  be  moved  fore  and  aft  on  slides,  varying  with  them 
the  foresight. 

The  method  of  setting  the  sight  was  as  follows : First, 
ignoring  the  wind,  the  transverse  bar  was  placed  in  a fore 
and  aft  position  and  the  foresight  brought  to  its  centre,  by 


means  of  the  sliding  attachment.  Then,  the  whole  system 
of  rings,  transverse  l»r  and  foresight  were  moved  for- 
ward on  the  slides  according  to  a scale  graduated  for 
different  heights.  The  foresight  was  then  moved  along 
the  transverse  bar  to  allow  for  the  strength  of  the  wind, 
and  finally  the  transverse  bar  and  inner  ring  were  rotated 
inside  the  outer  ring  to  allow  for  the  direction  of  the 
wind. 

The  wind  scale  was  constructed  on  the  principle  of  the 
slide  rule,  the  two  factors  being  time  of  fall  of  the  bomb 
and  strength  of  the  wind. 

While  at  Farnborough,  I acquired  the  greatest  admira- 
tion for  the  test  pilots  of 
the  Royal  Aircraft  Factory, 
whose  job  it  was  to  test  any 
new  and  untried  type  of 
machine.  As  aviation  then 
was  in  its  infancy  and  a 
great  deal  about  stability 
had  yet  to  be  discovered, 
their  work  was  attended  by 
the  greatest  risks.  One  of 
these  pilots — a close  per- 
sonal friend  of  mine  ap- 
peared to  have  nerves  of 
steel.  I have  known  him  to 
crash  and  completely  pul- 
verize a machine,  and  then, 
when  he  had  scarcely 
cleared  out  from  under  the 
wreckage,  to  take  up  an- 
other machine  straight 
away,  without  even  waiting 
to  smoke  a cigarette.  His 
method  was  effective,  but  a 
trifle  rough.  I recall  that 
on  one  occasion  when  fly- 
ing at  Farnborough  his 
engine  gave  out  and  he  was  just  unable  to  reach  the  aero- 
drome: in  fact,  in  his  glide  he  hit  the  top  of  a tree  in 
the  grounds  of  a neighboring  convent.  I am  told  that  the 
language  to  which  he  gave  tongue  very  nearly  resulted  in 
the  departure  of  the  Sisters  of  the  convent  to  a part  of 
the  country  far  removed  from  flying  grounds.  Leaving 
aside  the  potential  value  of  so  ready  a vocabulary,  I am 
sure  that  this  pilot  would  have  done  great  things  in  the 
war  had  he  not  had  the  misfortune  to  be  taken  prisoner 
in  the  very  early  days. 

It  has  often  struck  me  as  remarkable  how  in  some  cases 
the  most  trivial  mishap  will  end  fatally  for  the  pilot,  while 
in  other  cases  the  most  fearsome  looking  crash  will  result 
in  nothing  more  serious  than  a few  bruises.  I saw,  in  the 
spring  of  1914,  a collision  between  two  machines  at  a 
height  of  about  1,000  feet,  resulting  in  both  machines  nose 
diving  straight  to  the  earth.  Although  the  pilot  of  one 
machine  was  killed  the  aviator  in  the  other  was  not  even 
temporarily  knocked  out ; in  fact  when  I got  to  the  spot 
I found  him  walking  about.  The  subject  of  accidents 
brings  to  mind  a somewhat  extraordinary  coincidence. 


Photo:  Press  111.  Svce. 

This  skilfully  engineered  dug-out  and  the  almost  luxurious  mess  hall 
for  officers  forms  a marked  contrast  to  the  early  days  of  the  war  which 
Captain  Adams  describes,  when  he  lived  in  a shallow  field  trench  and 
was  without  food  for  48  hours 
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On  July  20,  1913 — I was  then  at  the  Central  Flying 
School  taking  the  military  aviation  course — a discussion 
of  flying  accidents  came  up  during  the  course  of  a con- 
versation which  I was  holding  with  my  most  intimate 
friend  in  the  R.  F.  C.  He  remarked  to  me,  I recall  dis- 
tinctly,, that  he  wondered  if  he  and  I would  both  be  alive 


British  Official  Photo 


Mobile  workshops  followed  the  British  armv  into  the  field  st  an  early 
date,  enabling  repairs  and  re-assembling  of  all  equipment  to  be  done 
without  loss  of  valuable  time 

in  a year’s  time.  On  July  20,  1914 — a year,  to  the  day — 
he  was  killed  in  a Henri  Farman  biplane  at  Gosport. 

About  two  months  before  the  declaration  of  war  the 
entire  military  wing  of  the  R.  F.  C.  concentrated  on  Salis- 
bury Plain.  The  wing  then  consisted  of  9 airplane 
squadrons,  either  complete  or  in  the  process  of  formation, 
the  officer  personnel  being  about  120.  It  seems  to  me  to 
be  one  of  the  greatest  achievements  of  the  war,  that 
from  this  nucleus  was  created  a flying  service  numbering 
its  officers  and  airplanes  by  tens  of  thousands. 

The  work  of  the  R.  A.  F.,  as  the  air  service  was  known 
when  the  R.  N.  A.  S.  and  R.  F.  C.  amalgamated,  is  even 
more  remarkable  when  one  realizes  the  meager  supply  of 
equipment  available  at  the  start  and  the  total  lack  of 
any  experience  with  the  airplane  as  an  implement  of  war. 

It  is  interesting  to  note  that  at  the  commencement  of 
hostilities  “stunting,”  particularly  “looping,”  was  a court 
martial  offence.  Furthermore,  in  August,  1914,  nothing 
had  been  done  in  the  way  of  aerial  gunnery.  A month 
before  the  war  I returned  to  my  regiment  and  tried  to 
change  over  to  the  Naval  Wing  of  the  R.  F.  C.,  which  at 
that  time  was  in  the  process  of  being  very  considerably 
enlarged.  I hoped  in  that  way  I should  see  more  of 
aviation  as  a whole  and  have  a wider  scope.  However,  I 
was  doomed  to  disappointment,  just  as  I had  got  every- 
thing practically  fixed  up.  The  war  broke  suddenly  and 
in  answer  to  telegrams  which  I hurriedly  sent  to  London 
I was  told  that  for  the  present  all  officers  would  have 
to  remain  where  they  were. 

Accordingly  I sailed  for  France  with  my  regiment  on 
August  13,  1914. 

* * * 

Before  proceeding  with  the  narrative  which  begins  with 
our  departure  for  France,  it  would  be  well  to  give  a brief 
outline  of  the  composition  and  organization  of  the  British 
Army  at  the  outbreak  of  the  war.  Each  infantry  regiment 
consisted  of  a depot,  2 regular  Battalions,  1 or  2 Special 
Reserve  Battalions,  and  2 to  4 Territorial  Battalions.  Of 
the  two  Regular  Battalions  one  was  always  stationed  at 
home  and  the  other  abroad,  generally  in  India.  The  work 
of  the  Special  Reserve  was  to  supply  reinforcements, 
while  the  primary  duty  of  the  Territorials  was  home  de- 
fence. The  Depot  unit  collected  recruits  and  put  them 
through  their  initial  training.  When  they  finished  their 
training,  they  were  sent  to  the  home  battalion  and  gen- 


erally remained  in  that  unit  for  another  two  years.  At 
the  end  of  that  time  they  were  drafted  to  India,  where 
they  saw  several  years  service,  finally  returning  home  to 
go  into  the  Reserve  or  to  complete  their  service  withrthe 
home  battalion. 

With  the  declaration  of  war  the  reserves  were  called  up 
in  sufficient  numbers  to  complete  the  establishment  of  the 
home  battalions.  It  was  these  home  battalions  which 
constituted  the  British  Expeditionary  Force.  When 
mobilized  for  war  these  men  had  generally  averaged  about 
7 years  service  with  the  colors.  The  officer  personnel  was 
brought  up  to  establishment  by  officers  drawn  from  the 
Special  Reserve.  The  British  Expeditionary  Force  con- 
sisted of  6 infantry  divisions  and  1 cavalry  division. 
Artillery,  Engineers,  and  other  special  auxiliary  troops 
were  included  in  the  Infantry  Division.  This  was  the 
force  of  trained  fighters  which  William  Hohenzollem  was 
pleased  to  term  the  “contemptible  little  British  Army.” 

The  B.  E.  F.  immediately  started  mobilization  on  the 
declaration  of  war  on  August  4,  1914 ; nine  days  later  we 
embarked  at  Southampton.  At  that  time  I was  senior 
subaltern  of  my  battalion.  The  secrecy  with  which  we 
left  England  has  since  struck  everyone  as  very  marvelous. 
I believe  I am  right  in  saying  that  the  only  person  who 
witnessed  our  departure  was  a diminutive  boy  scout  who 
had  brought  a message  to  the  quay  for  the  colonel. 
Daybreak  on  the  morning  of  August  14  saw  us  anchored 
off  Havre  waiting  for  the  tide.  At  noon  we  started  off 
again  on  a 70  mile  trip  up  the  Seine. 

As  we  were  entering  the  mouth  of  the  river  we  were 
very  nearly  sunk,  owing  to  one  of  the  men  accidentally 
letting  go  the  anchor.  We  pulled  up  with  a jerk  and 
were  very  nearly  run  down  by  another  and  much  larger 
transport  which  was  immediately  in  our  wake.  The 
whole  way  up  the  Seine  we  were  greeted  by  crowds  of 
cheering  Frenchman,  and  finally,  about  7 in  the  evening, 
we  disembarked  at  Rouen  and  went  into  camp  about  3 
miles  outside  the  town.  The  second  morning  following, 
at  6 a.  m.,  we  left  Rouen  by  a train  which  took  us  to  a 
place  called  Aymeries.  I was  fortunate  in  being  billetted 
with  the  right  half  battalion,  for  we  put  up  in  a very  nice 
old-fashioned  farm  house,  the  owner  of  which  provided 
a most  excellent  dinner;  many  toasts  were  proposed  and 
some  stirring  speeches  made.  It  was  a night  to  live  in 
memory. 

Early  the  next  morning  we  marched  to  a small  village 
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This  Loening  monoplane,  equipped  with  a 300  horsepower  Hispano-Suixa 
motor,  made  a speed  of  14S  miles  per  hour  recently  and  attained  a height 
of  25,000  feet  in  43  minutes.  Its  monoplane  predecessors  described  in 
this’ article  had  no  elements  of  safety  and  very  uncertain  control 


called  Marbaix.  Here  I recall  seeing  a veteran  of  the 
Franco-Prussian  war  of  1870  who  had  had  the  whole  of 
his  nose,  eyes  and  forehead  blown  away,  but  appeared  to 
be  perfectly  fit  and  happy.  He  wore  a French  Legion  of 
Honor.  My  billet  at  Marbaix  was  comfortable  but  I 
could  have  wished  for  something  better  in  the  way  of 
atmosphere.  The  building  was  a cheese  factory. 

We  stayed  in  Marbaix  until  the  20th,  while  the  rest 
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of  the  troops  came  up.  The  weather  was  glorious  and  I 
was  quite  beginning  to  enjoy  war.  With  the  arrival  of 
our  remaining  units  we  marched  on  to  a large  town  called 
Avesnes  where  we  were  given  a tremendous  reception. 
The  mayor  met  the  General  at  the  outskirts  of  the  city, 
and  drank  champagne  with  him  at  the  head  of  the  column. 
As  we  continued  our  march  through  the  town  the  ladies 
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Prom  the  day  of  the  outbreak  of  hostilities  the  water  supply  was  always 

a problem.  The  illustration  shows  a detail  from  Britain's  ‘'contemptible 
little  army"  drilling  a well 

showered  tens  of  thousands  of  flowers  upon  us.  It  was 
vastly  amusing  to  see  elderly  and  very  dignified  officers 
riding  along  profusely  bedecked  with  floral  tribute  that 
clung  to  all  parts  of  their  anatomy,  including  neck  and 
ears.  The  night  was  spent  at  St.  Hilaire  and  the  march 
continued  at  4,  the  next  morning.  That  day  we  covered 
a very  long  distance  over  French  cobbled  roads  and  in 
stifling  heat,  and  arrived  in  the  evening  at  a town  called 
Feignies.  Another  long  march  the  next  day  landed  us  at 
Frameries.  It  was  here  that  we  first  heard  the  enemy’s 
fire  and  saw  a few  German  prisoners  being  brought  in, 
captured  by  our  cavalry  screen. 

That  night  I spent  guarding  divisional  headquarters. 

Early  the  next  morning  we  again  marched  off — this 
time,  only  a few  miles— to  be  rebilletted  in  a village  called 
Ciphy,  a short  distance  from  Frameries.  No  sooner  had 
we  allotted  the  men  to  their  billets,  however,  than  the 
order  came  to  “fall  in.”  Rumor  had  it  that  we  were  going 
to  dig  some  trenches  in  the  neighborhood.  But  on  march- 
ing over  the  crest  of  a small  hill  we  found  ourselves  about 
2 miles  from  Mons  and  virtually  in  the  midst  of  a battle. 
_We  hastily  deployed  and  as  rapidly  as  possible  dug  some 
* small,  field  trenches. 

About  4 o’clock  the  enemy  started  shelling  our  posi- 
tion, and  kept  the  fire  up  until  nightfall.  Our  own  guns 
were  barking  a reply  to  the  enemy’s  fire  from  our  im- 
mediate rear.  During  the  evening  I remember  sharing 
my  last  tin  of  bully  beef  with  a brother  officer.  It  was 
the  last  food  I had  for  48  hours. 

When  darkness  fell  the  surrounding  country  presented 
a most  lurid  picture.  Every  building  of  any  size  at  all 
was  in  flames.  Immediately  in  front  of  us  was  a burning 
church,  but  all  the  fire  and  smoke  seemed  to  be  confined 
to  the  interior  of  the  building,  the  only  thing  that  showed 
that  it  was  on  fire  was  the  fact  that  the  spire  was  glitter- 
ingly  white  hot.  I slept  something  less  than  an  hour  and 
a half  during  the  night. 

An  hour  before  dawn,  the  order  was  passed  down  the 
line  in  a whisper  to  stand  to.  Everything  was  deathly 
still.  Gradually,  the  faintest  glimmer  of  dawn  appeared, 
and  I could  dimly  discern  about  400  yards  to  our  front  a 
line  of  ghostlike  figures  moving  about.  I whispered  to 
my  men  to  fix  their  sights  at  400  yards.  It  got  lighter. 
The  figures  appeared  to  have  approached  a bit  nearer. 


Still  I held  my  fire  and  readjusted  the  men’s  sights. 
Nearer  and  nearer  they  seemed  to  come;  the  suppressed 
excitement  was  intense.  Then  came  the  moment  when  I 
thought  the  time  ripe  to  open  fire.  Peering  through  the 
half-light,  objects  somehow  seemed  suddenly  to  take  more 
definite  form.  My  row  of  supposed  Germans  was  a row 
of  tall  thistles  waving  about  in  the  wind ! 

With  sunrise,  the  enemy  resumed  his  shelling,  and 
about  9 o’clock  an  infantry  mass  attack  was  launched 
against  us.  Numerically,  the  German  strength  was  six 
men  to  our  one.  I made  a hasty  estimate  of  the  situation. 
Our  position  was  roughly  as  follows : A and  B companies 
were  on  tjie  right,  C and  D companies  on  the  left,  but 
pushed  forward  about  100  yards  to  the  crest  of  a small 
rise  in  the  ground.  My  company  was  B. 

Companies  C and  D took  the  brunt  of  the  attack  when 
it  came,  swiftly  and  viciously.  They  put  up  a very  gallant 
resistance  but  were  driven  out  of  their  positions  with  the 
bayonet.  Through  this  success,  the  Germans  were  now 
occupying  the  positions  of  C and  D companies,  only  100 
yards  from  companies  A and  B.  Company  A was  ordered 
to  retire  aftar  the  remnants  of  C and  D had  got  back,  and 
my  company  was  left  to  hold  the  Germans  until  the  first 
company  had  completed  its  retirement. 

When  it  came  my  company’s  turn  to  retire  we  had  no- 
body to  support  us  with  a covering  fire.  In  order  to  get 
back  to  the  rest  of  the  battalion  we  had  to  traverse  some 
600  yards  of  absolutely  open  country,  flat  as  a billiard 
table  and  in  full  view  of  the  enemy.  It  was  an  uncom- 
fortable prospect,  but  in  covering  that  ground  I received 
one  of  the  greatest  surprises  of  my  life.  We  had  heard 
much  about  the  efficiency  of  the  German  war  machine, 
and  we  naturally  expected  that  they  would  be  able  to 
shoot  with  tolerable  accuracy.  Yet  during  the  whole  of 
that  600  yards  retirement  the  enemy  were  shooting  at  us 
with  rifles  and  scores  of  machine  guns,  but  their  shooting 
was  so  execrable  that  out  of  a target  consisting  of  240 
men  they  only  succeeded  in  hitting  four ! 

As  we  fell  back  it  was  plainly  evident  that  it  was  quite 
hopeless  to  entertain  any  idea  of  defeating  the  Hun  out- 
right, owing  to  his  overwhelming  majority  in  numbers; 
our  instructions  were  to  continue  retiring,  holding  on  to 
successive  positions  until  the  last  moment  and  contesting 
every  inch  of  the  German  advance.  Thus  we  were  to  gain 
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Falling  back  before  the  first  onslaught  of  the  Germans,  as  described 
by  the  author,  was  a process  made  increasingly  difficult  by  the  sticky, 
clinging  mud  which  impeded  progress  everywhere 


time  for  reinforcements  to  arrive.  We  took  up  position 
after  position.  Halte,  Blaigemes,  Beaudigines  and  other 
villages  were  successfully  evacuated.  All  this  time  the 
weather  was  intensely  hot  and  we  had  no  food  and  prac- 
tically no  sleep.  During  112  hours  I had  & hours  sleep. 
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To  the  right:  A signal  Corps  official  photograph  of  the  light 
microphone  set  used  in  trench  eavesdropping  operations  which 
have  been  so  widely  discussed  by  home-coming  soldiers.  The 
apparatus  can  be  used  for  either  local  underground  or  surface 
listening  and  the  observer  may  be  placed  any  desired  distance 
from  the  point  of  detection 


To  the  left:  A photograph  taken  in  St.  Laurent, 

France,  on  August  20th  last,  showing  members  of 
the  102nd  Field  Signal  Bn.  (formerly  the  1st  Bn. 
of  the  New  York  National  Guard),  laying  wires  from 
General  O’Ryan's  dugout.  This  huge  dugout  was 
divided  into  two  rooms,  one  for  General  O’Ryan  and 
staff  of  the  27th  Division,  and  the  other  for  telegraph 
tables  and  telephone  switchboards.  The  structure, 
the  entrance  to  which  has  a camouflage  screen,  was 
built  by  the  102nd  Engineers,  formerly  the  22nd 
Regt,  N.  G.  N.  Y.,  commanded  by  Brigadier  Gen- 
eral Cornelius  Vanderbilt,  one  of  America’s  most 
noted  millionaires 


A complete  view  of  the  American  sound  ranging  set  used  for  locating  enemy  obscured  guna  and  batteries;  it  was  by  means 
of  this  apparatus  that  one  of  the  big  Hun  guns  which  was  shelling  Paris  was  located 
Photos  by  Signal  Corps,  U.  S.  A. 
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Wireless  Communication  with  the 

Far  East* 

By  W.  A.  Winter  bottom 

, Traffic  Manager,  Marconi  Wireless  Telegraph  Co.,  of  America 


"DEW  subjects  today  are  of  greater  interest  or  import- 
ance  to  the  American  business  man  than  improved 
and  largely  increased  facilities  for  international  communi- 
cation. Without  the  opportunity  for  cheap  and  rapid 
communication  between  nations,  commercial  and  social 
progress  is  seriously  retarded,  if  not  made  impossible. 

The  Far  East  has  long  been  in  close  telegraphic  touch 
with  Great  Britain,  and  the  channels  of  communication 
today  between  continental  Europe  and  the  Far  East  are 
far  more  numerous  than  those  we  possess.  Less  than 
twenty  years  ago  our  telegrams  for  the  Far  East  were 
sent  across  the  Atlantic  to  Great  Britain,  and  thence  for- 
warded either  across  northern  Russia  or  through  the 
Mediterranean  on  the  way  to  Japan  and  China.  The  rate 
per  word  was  very  high  indeed,  much  as  $3.00  per  word 
from  New  York  City  to  Japan.  Japan  at  that  time  could 
hardly  have  been  further  from  the  United  States. 

Then  the  Commercial  Cable  Company,  with  farsighted 
vision,  laid  a cable  from  San  Francisco  to  the  Far  East, 
connecting  up  the  Pacific  Islands  on  the  way.  Our  Far 
Eastern  commerce  at  that  time  was  quite  small;  it  re- 
quired considerable  courage  and  faith  in  the  future  to 
literally  sink  from  ten  to  fifteen  million  dollars  in  the 
Pacific  Ocean. 

The  Pacific  Cable  brought  the  Far  East  much  nearer  to 
us  than  ever  before ; for  in  the  telegraph  fraternity,  coun- 
tries are  near  or  distant  according  to  the  number  of  trans- 
mission points  intervening. 

Prior  to  the  advent  of  the  Pacific  Cable  at  least  twenty 
transmissions  were  necessary  to  send  a message  from 
New  York  through  Europe  to  the  Far  East,  which  did 
not  help  to  make  cipher  messages  more  readable. 

The  Pacific  Cable  reduced  the  number  of  transmissions 
to  three  or  four.  If  we  could  still  further  reduce  these 
retransmissions,  to  that  degree  would  we  bring  the  United 
States  and  the  Far  East  closer  together. 

This  problem  has  at  last  been  solved  by  wireless  teleg- 
raphy, and  direct  and  instantaneous  reliable  communi- 
cation by  radio  is  now  possible  between  the  Far  East  and 
the  United  States.  It  is  only  a few  months  ago  that  one 
of  Japan’s  leading  statesmen,  familiar  with  the  progress 
of  long  distance  wireless  communication,  stated  in  a 
public  address  “The  Pacific  Ocean,  which  has  so  long 
widely  separated  our  two  countries,  is  now  no  broader 
than  a river.”  Japan  could  hardly  be  nearer. 

The  fascinating  story  of  long  distance  commercial  wire- 
less has  unfortunately  been  interrupted  by  the  great  war. 
The  military  and  naval  authorities  have  taken  over  tempo- 
rarily all  wireless  services  for  uses  much  more  important 
than  the  requirements  of  commerce.  The  United  States 
Navy  has  found  the  high  power  stations  of  the  Marconi 
Company  extremely  valuable  for  European  communica- 
tions and  a few  weeks  ago  submitted  a bill  to  Congress 
providing  for  the  permanent  ownership  of  all  wireless 
stations  in  this  country.  To  have  so  monopolized  high 
power  radio  communication  would,  I feel  sure,  have  been 
a serious  loss  to  the  commercial  world,  but  I am  glad  to 
say  that  the  Congressional  Committee  unanimously  voted 
against  the  Government  ownership  plan. 

When  peace  is  officially  consummated  and  we  are  per- 
mitted to  operate  our  stations  commercially,  a low  priced, 
rapid  and  reliable  means  of  communication  will  be  avail- 

•An  address  delivered  before  the  Japan  Society  in  New  York. 


able  for  use  to  Great  Britain  and  the  Continent,  Scandi- 
navia and  Russia,  the  Far  East  and  Australia,  and  a little 
later  Argentina,  Brazil  and  other  South  American  coun- 
tries, Mexico  and  the  West  Indies.  It  is  a large  program, 
but  the  greater  part  of  it  is  already  completed. 

The  first,  and  perhaps  most  interesting,  long  distance 
commercial  wireless  service  was  inaugurated  in  1912 — 
only  seven  years  ago— between  Great  Britain  and  Nova 
Scotia.  It  is  a little  out  of  date  now  in  its  equipment,  but 
it  continues  to  render  a satisfactory  service  between  Great 
Britain  and  Canada,  and  at  the  present  time  some  of  our 
American  newspapers  are  receiving  considerable  quan- 
tities of  European  news  over  this  route  in  competition 
with  the  cable  services. 

Other  and  much  larger  wireless  stations  erected  by  the 
Marconi  Company  are  located  in  New  Jersey,  Massa-  • 
chusetts,  California  and  Hawaii.  Another  powerful  sta- 
tion is  now  under  construction  just  outside  Buenos  Aires. 

The  New  Jersey  stations  will  communicate  directly 
with  Great  Britain  and  the  Continent.  The  Massachusetts 
stations  will  communicate  directly  with  Norway  for  mes- 
sages to  and  from  that  country,  Sweden,  Denmark  and 
Russia.  The  complementary  stations  in  Europe  are  com- 
pleted, and  are  only  awaiting  the  proclamation  of  peace 
to  change  from  their  military  character  to  that  for  which 
they  were  primarily  designed. 

The  stations  in  California  have  already  rendered  ex- 
cellent service  to  Hawaii  and  the  Far  East,  and  will  do  so 
again  as  soon  as  they  are  released  to  us. 

Our  Navy  Department  has  been  making  very  exten- 
sive use  of  the  Marconi  high  power  stations  for  com- 
munications with  Europe,  working  at  all  times  directly 
with  stations  in  England,  France  and  Italy. 

In  view  of  the  fact  that  some  people  today  doubt  the 
reliability  of  radio  communication  as  compared  with 
submarine  cable  communication,  it  is  interesting  to  quote 
the  words  of  Commander  S.  C.  Hooper — head  of  technical 
bureau  of  the  United  States  Naval  Radio  Service — who 
recently  testified  before  the  Congressional  Committee  just 
referred  to.  Speaking  of  the  Marconi  high  power  stations 
and  the  service  they  have  rendered  the  country  during 
the  past  eighteen  months,  he  said : “They  are  the  stations 
which  will  compete  with  the  cables  for  the  handling  of 
messages  overseas,  and  I am  not  making  any  new 
prophesy  when  I state  that  the  competition  will  be  keen. 
Since  the  war  has  been  on  we  have  established  reliable 
communication  across  the  ocean  and  we  never  miss  a 
message  from  the  other  side.” 

You  will  recall  that  the  cable  service  to  which  the  Com- 
mander compared  the  radio  service,  is  over  fifty  years 
old  in  development  and  experience,  while  we  are  only 
seven.  Further  evidence  of  the  position  now  occupied 
by  wireless  is  the  recent  order  of  Mr.  Burleson  directing 
that  all  Government  messages  for  Europe,  except  those 
for  some  special  reason  routed  via  cable,  should  be  for- 
warded by  wireless.  Since  important  and  confidential 
Government  communications  may  now  be  handled  by 
wireless,  we  may  rest  assured  that  a new  era  of  communi- 
cation is  at  hand,  the  possibilities  of  which  we  can  only 
conjecture. 

And  now  to  mention  the  service  to  the  Far  East. 

In  1914  the  Marconi  Company  completed  high  power 
stations  near  San  Francisco  and  Honolulu  to  compete  with 
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the  single  Pacific  cable,  and  offered  its  new  service  to 
the  public.  From  the  beginning,  it  was  extremely  popular 
with  the  Hawaiian  business  men,  for  they  now  had  com- 
petition, and  competition  in  oversea  telegraph  service  is 
a fine  thing.  It  usually  results  in  cheaper  rates,  a more 
expeditious  service,  and  greater  satisfaction  to  the  public. 
For  almost  fifteen  years  the  citizens  of  Hawaii  were  re- 
quired to  pay  for  every  word  sent  to  San  Francisco — 
it  mattered  not  whether  it  was  plain  language  or  code, 
important  or  otherwise — at  the  rate  of  35  cents  per  word. 
This  rate  was  never  changed,  and  the  number  of  tele- 
graphic communications  between  Hawaii  and  the  main- 
land, and  vice  versa,  was  very  small  indeed.  The  Marconi 
service  opened  at  25  cents  per  word,  a reduction  of  10 
cents  per  word,  and  further,  introduced  the  popular  night 
and  week-end  letters  to  the  Hawaiians  at  a rate  of  ap- 
proximately 8 cents  per  word. 

Reflect  for  a moment.  Rates  reduced  from  35  cents  to 
25  cents  and  8 cents  per  word.  No  wonder  the  Marconi 
Company  has  so  many  friends  and  supporters  in  Hawaii, 
that  small  but  important  mid-Pacific  outpost  whose 
Chamber  of  Commerce  sent  a representative  to  Wash- 
ington to  raise  its  official  voice  in  vigorous  protest  at  the 
proposal  for  Government  ownership  of  all  wireless  serv- 
ices. The  business  men  of  Hawaii  have  had  a practical 
demonstration  of  the  reliability  and  rapidity  of  com- 
mercial wireless,  and  are  urging  its  early  resumption  by 
the  Marconi  Company. 

Suffice  to  say,  that  within  two  months  the  submarine 
cable  tariff  which  had  stood  so  long  was  lowered  to  the 
level  of  the  new  wireless  tariff,  and  it  is  generally 
acknowledged  that  within  two  or  three  years  thereafter 
the  number  of  telegraphic  communiations  to  and  from 
Hawaii  was  increased  fourfold. 

The  trans-Pacific  wireless  service  was  not  planned  to 
stop  at  Hawaii.  The  Far  East,  and  even  Australia,  was 
our  goal.  Our  Hawaiian  station  had  been  built  (at  a cost 
of  approximately  $2,000,000)  in  two  distinct  sections,  one 
to  work  to  California,  the  other  to  work  with  Japan,  both 
sections  to  work  simultaneously.  But  the  war  again 
interfered.  The  Japanese  station  built  at  the  same  time 
was  taken  over  by  its  Navy  Department  (for  Japan  too 
was  at  war)  and  it  was  not  until  1916  that  the  station  was 
released  to  commercial  operation  nine  hours  per  day. 
Nine  hours  per  day  is  not  a very  satisfactory  way  of 
conducting  a telegraph  service,  but  it  was  the  best  we 
could  get  until  peace  came,  when  we  could  expect  the 
full  use  of  the  station. 

In  1916,  therefore,  I went  to  Hawaii  to  supervise  the 


inauguration  of  the  first  wireless  service  conducted  be- 
tween the  United  States  and  Japan.  The  usual  messages 
of  felicitation  were  exchanged  hetween  President  Wilson 
and  the  Emperor  of  Japan,  Ambassadors  and  other  not- 
ables, and  then  we  settled  down  to  commercial  business. 

The  cable  rate  from  San  Francisco  to  Japan,  which  had 
prevailed  for  years,  was  $1.21  per  word,  with  no  deferred 
or  other  cheaper  service.  The  Marconi  service  opened  at 
80  cents  per  word  for  urgent  communications,  or  a re- 
duction of  41  cents  per  word,  and  also  offered  for  the 
first  time’  a non-urgent  service  at  40  cents  per  word,  a 
reduction  of  81  cents  per  word. 

The  service  immediately  became  so  popular  and  satis- 
factory that  some  means  had  to  be  adopted  to  curtail 
the  volume  of  business  offered  for  transmission,  as  it 
must  not  be  forgotten  that  we  were  restricted  to  9 hours 
per  day  and  that  was  divided  into  three  periods.  It  was 
therefore  decided  to  confine  the  service  to  the  city  of  San 
Francisco,  which  is  perhaps  our  second  largest  center  of 
Far  Eastern  trade. 

Although  it  was  expected  to  utilize  the  Hawaiian  sta- 
tion as  a necessary  relay  point  for  Japanese  messages, 
it  was  soon  discovered  that  practically  all  messages  trans- 
mitted from  the  Japanese  station  were  received  with  equal 
facility  in  California,  and  it  was  only  occasionally  that 
the  assistance  of  the  intermediate  station  in  Hawaii  was 
required.  Further  recent  improvements  in  the  radio  art 
have  assured  the  regularity  of  this  direct  Japan-United 
States  wireless  service. 

I might  add  that,  while  I was  in  San  Francisco,  several 
of  the  large  Japanese  steamship  companies  and  export 
houses  expressed  their  .amazement  at  the  high  grade 
service  we  rendered.  The  accuracy  of  the  service,  due 
to  the  elimination  of  relay  stations,  was  most  gratifying 
and  the  economy  was  of  course  fully  appreciated.  The 
service  continued  to  increase  in  efficiency  and  volume  of 
traffic  until  April  7,  1917 — the  great  day  in  our  history 
on  which  war  was  declared  upon  Germany — when  the 
Navy  Department  commandeered  our  stations  and  has 
not  yet  permitted  us  to  resume  commercial  operations.  I 
understand  that  since  the  armistice  the  Navy  Depart- 
ment has  been  offering  a limited  public  wireless  service 
from  San  Francisco. 

And  so  science  has  at  last  brought  the  United  States 
and  Japan  very  close  indeed,  and  with  the  advent  of 
freer  and  cheaper  communication,  we  may  confidently 
look  forward  to  a constructive  age  of  peace,  goodwill 
and  a better  understanding  between  the  once  widely  sep- 
arated peoples  of  the  world. 


My  Experiences  in  the  War 

(Continued  from  page  23) 


Among  the  troops  falling  back  before  the  German 
onslaught  was  a celebrated  British  cavalry  regiment,  of 
which  an  amusing  incident  is  told.  On  one  occasion, 
thinking  that  they  were  at  last  free  from  the  enemy  for 
a few  moments,  they  repaired  to  a neighboring  stream 
and  proceeded  to  bathe.  While  engaged  in  this  refresh- 
ing recreation  the  alarm  was  sounded.  A regiment  of 
German  Uhlans  was  approaching.  Not  waiting  to  dress, 
our  men  seized  their  sabres,  mounted  their  horses  and 
charged — clad  simply  but  tastefully  in  their  birthday  suit- 
ings. The  Germans  stopped,  amazed,  and  then  beat  it 
for  all  they  were  worth.  The  redoubtable  Uhlans  were 
not  sufficiently  brave  to  try  conclusions  with  this  abso- 
lutely unknown  and  unheard  of  type  of  soldier. 

The  war  always  held  its  humorous  moments ; but  these 
were  rare ; in  the  main  it  was  ever  a grim  business.  At 
about  4 o’clock  on  August  25th,  just  as  we  were  approach- 
ing the  town  of  Solesmes,  the  enemy  opened  heavy  shell 
fire  on  us  from  our  right  flank.  The  men  were  in  the  last 


stages  of  exhaustion,  but  at  the  sound  of  fire  they  im- 
mediately seemed  to  become  revitalized.  We  rapidly  took 
up  a position  on  the  top  of  a hill  immediately  ndrth  of  the 
town.  As  soon  as  we  were  in  position  there  came  a 
temporary  lull  in  the  enemy’s  fire;  but  only  for  a few 
minutes.  The  Hun  guns  very  shortly  reopened  with  a 
veritable  tornado  of  shells.  For  about  3 hours  we  were 
subjected  to  this  hail  of  high  explosives.  Our  reply  was 
a crashing  heavy  rifle  fire  on  his  gun  position,  and  we 
kept  it  up  until  nightfall.  When  we  had  expended  all  our 
ammunition  our  instructions  were  to  hold  the  position  at 
all  costs  until  dark,  in  order  to  give  the  forces  behind 
us  time  to  consolidate  their  position  at  Le  Cateau,  about 
6 miles  in  our  rear. 

At  8.30  the  Colonel  gave  orders  to  retire.  I had  cov- 
ered about  100  yards  and  was  just  congratulating  myself 
in  still  being  alive,  when  a shell  exploded  about  a yard 
away  and  blew  my  thigh  bone  to  pieces.  I went  down 
like  a shot  rabbit ; and  where  I fell,  there  I stayed. 

{To  be  continued) 
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Experimenters  are  urged  to  submit  manuscripts  covering  the  design  and  construction  of  all  types  of 
wireless  apparatus  for  amateur  use.  Such  articles  will  receive  immediate  consideration  and  those  pub- 
lished will  be  paid  for  at  regular  space  rates.  The  scope  of  this  department  is  constantly  enlarging 


Amateur  Transmitting  Panel 

Improving  the  Efficiency  of  a Wireless  Station 


By  A.  R.  Z&horaky,  New  York 
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T T behooves  every  amateur  to  prepare  for  the  time  when 
the  Government  will  give  out  the  order  to  go  ahead. 
The  design  of  the  transmitter  should  be  given  careful 
consideration,  for  whether  one  is  able  to  transmit  signals 
1,000  miles,  or  only  100  miles,  with  a one  kilowatt  set, 
will  depend  upon  the  mounting  of  the  component  parts, 
as  well  as  upon  the  electrical  characteristics  of  the  ap- 
paratus. The  objects  of  this  article  are:  To  set  forth 
methods  of  eliminating  certain  factors  which  tend  to 
reduce  the  efficiency  of  a 
wireless  station,  and  to 
show  drawings  of  a trans- 
mitting set  which  will  help 
to  illustrate  the  funda- 
mental points  of  this  dis- 
cussion. 

Ground  Connection 
The  ground  connection 
is  a vital  part  of  a wireless 
station.  If  it  is  poor,  the 
effectiveness  of  the  system 
is  greatly  diminished.  The 
most  efficient  “ground”  to 
be  obtained  by  the  amateur 
is  a connection  to  the  city 
water  mains.  The  water 
pipes  should  not  be  used  if 
the  earth  wire  measured 
from  the  instruments  to  the 
water  pipe  exceeds  30  feet 
in  a horizontal  direction.  In 
case  it  exceeds  this  length, 
it  is  advisable  to  construct 
a separate  earth  plate.  The 
following  table  gives  the 
resistance  of  different  types 
of  earth  connections.  The 
amateur  should  choose  the 
best  suited  to  his  purpose, 
remembering  that  grounds 
of  lowest  resistance  have 
the  highest  efficiency. 

Resistance  of  Different 
Types  of  Grounds 

( 1 ) 10  lb.  scrap  copper 

set  6' — 0 deep  sur- 
rounded with  10  lb. 
coke 14.2  ohms 

(2)  Copper  plate  5'  x set  4'  deep  sur- 

rounded with  2'— -0"  crushed  coke 

(3)  length  black  iron  pipe  driven  6 ft 

into  solid  earth 25.1 

(4)  12!  length  black  iron  ditto 14.8 

(5)  Two  ^lengths  ^4"  pipe  set  6' deep  in  coke.  15.2 

(6)  Perforated  metal  cone  18'  long  filled  with 

charcoal  buried  6 ft.  in  2 ft.  of  coke.  14.4 

(7)  Connection  to  city  water  main 0.44  ohms 

(8)  1"  pipe  in  deposit  of  ashes  1 ft.  deep 26.  ohms 


Figure  1 — Front 
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(9)  1”  pipe  driven  in  5' — 0",  surrounded  with 
16  lb.  salt  mixed  with  earth,  water  poured 

around  20.  ohms 

(10)  1"  pipe  5' — 0"  long  buried  12"  horizontally 

salted  and  watered  after  4 days 15.  ohms 

The  resistances  given  are  for  rich  black  soil. 

The  wire  leading  from  the  instrument  panel  to  the 
ground  connection  should  be  short  and  run  as  nearly 
vertical  as  possible.  A No.  4 B & S stranded,  rubber 

covered  wire  serves  the 
purpose. 

Operating  Panel 
The  operating  panel, 
shown  in  the  accompanying 
figures  1,  2,  3 and  4,  may 
be  made  of  transite  asbestos 
wood,  from  l/2  inch  to 
inch  thick.  This  is  the  best 
kind  of  material  to  use,  be- 
cause it  is  cheaper  than 
slate  or  marble,  more  easily 
worked  and  is  fireproof. 
However,  a panel  of  neat 
appearance  may  be  built  of 

1 inch  oak  or  pine  boards 
and  given  two  coats  of  floor 
varnish.  The  panel  is 
mounted  by  means  of  wood 
screws  on  two  2"  x 2" 
wooden  uprights  or  on  iron 
brackets  and  braced  at  a 
point  15  inches  from  the 
wall. 

For  switching  from  a 
transmitting  to  a receiving 
position,  two  single  pole 
double  throw  high  tension 
knife  switches  are  employ- 
ed. The  blades  as  shown  in 
the  side  elevations,  figures 

2 and  3,  are  interlocked  by 
means  of  bell-cranks  and 
levers,  and  are  operated  by 
a lever  approximately  2' — 
7"  from  the  floor.  This 
places  it  in  a convenient 
position  for  a man  sitting 

' in  a chair. 

The  wire  used  for  the  oscillation  transformer  shown  in 
figure  3 should  be  in  size  no  less  than  No.  4 B & S 
stranded  bare  or  insulated  cable.  If  none  is  available,  the 
amateur  may  build  up  an  equivalent  cable  by  twisting 
together  27  No.  18  B & S bare  wires,  or  40  No.  20  B & S 
wires.  The  smaller  the  wires  the  better  will  be  the  con- 
ductivity for  high  frequency  currents.  The  conductor  for 
both  primary  and  secondary  of  the  oscillation  transformer 
are  wound  on  crosses  made  of  pine  boards  impregnated 
with  paraffine.  Bofli  coils  bare  supported  so  that  they 


panel 


amateur  radio 


27 


28 


THE  WIRELESS  AGE 


April,  1919 


may  slide  back  and  forth  on  a square  brass  rod  set  into  the  erably  made  of  thin  sheet  copper.  In  assembling  the 
front  of  the  panel.  The  coils  are  10  inches  in  diameter,  condenser  a plain  glass  plate  is  placed  between  two  coated 
The  condenser  in  the  primary  circuit  is  built  up  of  J4  plates  to  vary  the  capacity.  This  method  avoids  taking 


Figure  2 — Left  end  view  of  transmitting  panel  showing  single  pole  double  throw  high  tension  switches 
interlocked  l>y  means  of  bell-cranks  and  levers 


inch  glass  plates  12  inches  square.  Half  the  plates  are  taps  from  the  helix,  as  is  usually  done  and  is  simpler, 
coated  with  extra  heavy  tin  foil  9 inches  square,  applied  to  The  rotary  gap  is  one  of  the  Marconi  type  of  discharg- 
both  sides.  Terminal  lags  are  placed  on  the  case,  one  ers.  The  disc  is  made  from  a piece  of  red  fibre  54  inch 
on  the  lower  edge,  the  other  on  the  side.  They  are  pref-  thick,  10  inches  in  diameter,  impregnated  with  paraffine. 
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It  has  eight  inch  brass  studs  spaced  equally  around 
the  circumference  and  fastened  by  means  of  a nut  on 
each  side.  The  nuts  are  thin,  being  made  by  cutting  in 
two  with  a hack  saw  a inch  brass  nut.  The  pulley 


Figure  3— Right  end  view  showing  instruments  and  facilities  for  their 
operation 


should  be  about  3 inches  in  diameter.  The  disc  and 
pulley  are  mounted  on  a piece  of  inch  drill-rod  6 inches 
long,  which  serves  as  a shaft.  The  rotary  gap  should 
be  driven  by  a small  induction  motor  and  run  about  1,800 
R.  P.  M.,  giving  240  discharges  per  second.  The  size  of 
the  pulley  on  the  motor  depends  on  the  motor  speed.  A 
leather  belt  serves  as  a driving  medium. 

The  hot-wire  ammeter  on  the  left  hand  side  of  the 
panel  should  have  flexible  leads  with  spring  clips  so  that 
it  may  be  inserted  in  the  aerial  circuit  when  required.  The 
other  ammeter  is  placed  permanently  in  the  1 10-volt  sup- 
ply line  as  shown  in  the  wiring  diagram,  figure  4. 

The  special  features  of  this  transmitter  are  the  short 
leads  in  the  oscillating  circuits  and  the  lack  of  sharp 
bends  or  kinks  which  would  cause  leakage  at  high  volt- 
ages. All  sharp  comers  on  both  conductor  and  insula- 
tors should  be  rounded  off  with  a file.  The  insulators 
shown  on  the  high  tension  knife  switches  may  be  porce- 
lain or  electrose,  or  hard  wood  baked  dry  and  then  boiled 
in  paraffine.  High  voltage  insulation  is  necessary. 

It  will  be  noted  that  there  are  5 turns  on  the  secondary 
of  the  oscillation  transformer.  This  may  have  to  be 
modified  for  aerials  of  different  heights  and  lengths.  The 
inductance  of  such  a coil  is  given  by  Nagaoka’s  formula : 
4ir3  a2  n2 

L = — X K,  cms. 

b 


wljere  a = mean  radius  of  coil  = 5"  = 12.7  cm. 

b = overall  length  of  coil  = 3.5"  = 7. 89  cm. 
n = number  of  turns  = 5 
K = a constant  depending  on  the  ratio  of  2a/b 

Obtained  from  tables  by  Nagaoka  which  may  be  found  ia 
Bureau  of  Standards  bulletin  No.  74  or  bulletin  No.  169. 

For  2a/b ==  3.22,  K = .412. 

Substituting  these  values  in  the  preceding  formula  we 
obtain,  L = 8325  cms. 

If  we  insert  this  inductance  in  a “T”  aerial  120  feet  long 
and  60  feet  in  height  we  obtain  a wave  length  of  A = 203 
meters. 

The  inductance  of  the  primary  coil  may  be  obtained 
in  a similar  manner  making  corrections  for  the  leads  from 
the  condenser.  If  the  coil  is  built  to  dimensions  given  in 
the  illustrations,  its  inductance  will  be  2084  cms. 

The  capacity  of  a condenser  used  in  conjunction  with 
primary  inductance  L = 2084  cms.  is  given  by, 

A2  (meters) 

C(mfd)  = 

3550  L (cm) 


If  A = 200  meters 
C = .0054  mfd. 

The  capacity  of  a glass  plate  condenser  is  given  by, 
n K A 

C — X 1/9  X 10-8  mfds. 

4 ir  d 


where  n = number  of  plates  required, 

K = a constant  which  for  plate  glass  may  be  taken 
as  approximately  6. 


Figure  4 — Diagram  of  connectiona  for  the  panel  set 

A = area  of  the  metal  foil  = 81  sq.  in.  = 523  sq. 
cm. 

d = thickness  of  the  glass  = .25"  = .635  cm. 

The  number  of  plates  required  then  is, 

4ir  d C 

n = = 12.35. 

K A 


We  shall  therefore  use  13  plates  and  adjust  the  capacity 
by  varying  the  distance  between  the  plates.  For  the  wave 
length  of  250  meters,  it  will  be  necessary  to  use  20  plates. 

The  diagram,  figure  4,  does  not  show  protective  con- 
densers. A protective  unit  consists  of  two  2 microfarad 
condensers  connected  in  series.  The  central  wire  is  con- 
nected to  earth  and  the  two  outside  wires  across  the  power 
line  close  to  the  meter.  A protective  spark  gap  might 
also  be  connected  across  the  secondary  of  the  high  volt- 
age transformer. 
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The  Up-to-Date  Amateur  Radio  Station 

A Station  Designed  to  Permit  Reception  from  all  Trans- 
mitting Stations  Irrespective  of  Type  or  Wave  Length 

By  Fearing  Pratt,  Massachusetts 


HT  HE  ideal  amateur  station  should  be  designed  to  permit 
-*■  reception  from  all  stations,  irrespective  of  the  type 
of  transmitter  or  the  wave  length  employed.  The  ap- 
paratus should  be  installed  to  permit  the  conduct  of  ex- 
periments to  determine  the  best  method  of  connection 
for  a particular  set  of  conditions.  Such  a station  has 
many  possibilities,  but  it  may  prove  too  expensive  for 
some  experimenters. 

In  order  that  it  will  not  be  necessary  to  duplicate  cer- 
tain parts  of  the  apparatus  which  are  essential  to  all  cir- 
cuits, the  instruments  should  be  assembled  so  that  the  con- 
nections are  easily  accessible.  The  principal  receiving  set 


natural  wave  length  of  about  160  meters.  A pole  erected 
on  the  roof  directly  above  the  transmitting  set  permits 
a short  lead-in.  Six  wires,  two  feet  apart,  will  give  the 
necessary  capacity.  This  aerial  is  to  be  used  in  receiving 
stations  from  150  to  500  meters  and  a special  transfer 
switch  should  therefore  be  provided. 

A larger  aerial,  running  at  a right  angle  to  the  trans- 
mitting aerial,  is  employed  for  receiving  wave  lengths 
above  400  meters.  It  should  be  from  300  to  500  feet  long 
and  50  to  100  feet  high,  consisting  of  two  wires.  The 
natural  wave  length  should  be  near  to  800  meters.  With 
this  aerial  it  is  possible  to  receive  wave  lengths  down  to, 
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Figure  1 — Front  view  of  cabinet  with  the  secondary  tuning  condenser,  vacuum  tube  controls  and  the  necessary  switches  mounted  in  place 


should  not,  however,  suffer  any  loss  of  efficiency  by  com- 
plicated connections  and  combinations  of  switching 
devices. 

The  station  I have  in  mind  is  composed  of  three  re- 
ceiving sets  with  one  or  more  transmitters.  Any  one  of 
these  sets  may  be  installed  without  interfering  with  the 
operation  of  the  others.  An  amateur  is  likely  to  be 
fully  satisfied  with  his  first  set,  but  he  will  later  install 
additional  apparatus  from  time  to  time  which  gives  the 
station  the  appearance  of  an  experimental  laboratory. 
The  main  set  described  in  this  article  has  a receiving 
range  of  450-3,000  meters,  mounted  in  a cabinet  which  is 
always  ready  for  use.  Two  additional  sets  are  provided 
to  take  care  of  the  upper  and  lower  ranges  of  wave 
lengths. 

The  Aerials 

Two  aerials  are  to  be  used,  one  for  transmitting  and 
the  other  for  receiving.  The  transmitting  aerial  should 
be  60  to  75  feet  long  and  40  to  60  feet  high,  with  a 
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say,  450  meters  with  a series  condenser.  By  appropriate 
loading  inductances,  waves  up  to  12,000  meters  may  be 
received. 

The  Transmitter 

The  transmitter  consists  of  a 1 kw.  transformer  having 
a secondary  voltage  of  15,000  volts,  connected  to  a 110 
volt,  60  cycle,  alternating  current  circuit.  An  impedance 
coil  is  necessary  to  regulate  the  current  in  the  primary 
circuit.  A hot  wire  ammeter  in  the  primary  circuit  per- 
mits an  approximate  indication  of  the  power  consumed, 
since  the  power  factor  is  fairly  high  and  the  line  voltage 
remains  practically  constant.  A good  key  and  kick-back 
preventer  are  necessary,  of  course. 

A rotary  spark  gap  having  studs  protruding  from  the 
circumference,  the  studs  and  outer  rim  forming  one  cast- 
ing, is  the  most  suitable  gap  for  operation  with  60  cycle 
current.  This  type  of  rotary  gap  has  two  distinct  advan- 
tages over  that  type  in  which  the  studs  are  perpendicular 
to  the  face  of  the  disc.  First,  slight  variations  of  the  disc 
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due  to  warping  have  no  effect  on  the  spark  length.  (The 
writer  has  not  yet  found  any  material  that  will  not  warp 
slightly  in  time.)  Second,  if  the  fixed  electrodes  are 
brought  into  contact  with  the  rotating  studs  while  in 
motion,  no  damage  will  be  done  to  the  disc.  The  motor 
on  which  the  gap  is  mounted,  must  have  generous  bear- 
ings. It  is  much  better  to  use  a motor  that  is  a little 
larger  than  necessary  so  that  silent  operation  will  be 
obtained. 

A molded  high  voltage  condenser  is  the  best  type  for 
amateur  use.  It  will  withstand  high  voltage  and  have 
long  life.  An  oscillation  transformer  of  the  pancake  type 
is  very  satisfactory.  If  the  secondary  is  provided  with 
a rotating  contact  to  permit  tuning  with  the  key  closed, 
considerable  advantage  is  gained. 

A hot-wire  ammeter  is  accurate  enough  to  measure  the 


A variometer  is  also  used  to  tune  the  plate  circuit.  A 
plug  is  provided  for  inserting  a pair  of  telephones  or 
coupling  the  output  circuit  to  the  input  circuit  of  another 
vacuum  tube  for  amplification. 

The  second,  or  intermediate  wave  length  set,  consists  of 
a series  antenna  condenser,  a coupler,  and  a secondary 
circuit  with  a regenerative  coupling.  Condensers  are 
used  in  the  secondary  and  grid  circuits.  A double  throw 
double  pole,  and  a single  throw  double  pole  switch  are 
provided.  The  first  switch  marked  S-l  shifts  the  con- 
nections from  the  vacuum  tube  detector  to  crystal  de- 
tectors; the  second  switch,  marked  S-2,  shifts  from  a 
regenerative  connection  to  a simple  vacuum  tube  de- 
tector connection.  Another  single  throw  sifigle  pole 
switch,  marked  S-3,  connects  in  an  auto  transformer  so 
that  the  tube  may  be  used  as  an  amplifier  for  either  of 


antenna  current.  A thermo  couple  type  of  meter  may  be 
a little  better,  but  its  greater  cost  may  make  it  prohibitive. 

Receiving  Sets 

The  receiving  apparatus  shown  in  figures  1 and  2 con- 
sists of  three  complete  sets,  each  being  provided  with  a 
vacuum  tube  connected  in  a regenerative  circuit.  One  set 
is  used  for  reception  from  amateur  stations  and  has  a 
range  from  150  to  500  meters.  It  is  connected  to  the 
transmitting  aerial.  The  second  set  is  the  main  stand-by 
set  and  has  a range  from  450  to  3,000  meters.  The  third 
set  is  used  for  receiving  from  high  power  stations  and 
has  a range  from  3,000  to  11,000  meters,  or  greater. 

The  first  set  consists  of  a small  loose  coupler  with  a 
multiple  point  switch  to  vary  the  antenna  inductance.  The 
secondary  has  but  one  tap.  A variometer  is  employed  as 
a secondary  loading  coil;  all  tuning  in  the  secondary 
circuit  is  effected  with  this  instrument.  It  has  been 
found  that  a secondary  condenser,  even  if  set  at  zero 
value,  has  too  great  a capacity  for  short  wave  lengths. 


the  other  sets.  The  secondary  circuit  coils  are  placed 
in  a cabinet  on  top  of  which  is  mounted  the  tuning 
coupler,  the  regenerative  coupler  and  a series  condenser. 
Most  any  loose  coupler  of  the  proper  range  will  prove 
satisfactory  if  the  inductance  is  changed  by  a multiple 
point  switch.  The  regenerative  control  switch  is  located 
on  the  back  of  the  regenerative  coupler.  On  the  front  of 
the  cabinet  are  mounted  the  secondary  tuning  condenser, 
vacuum  tube  controls  and  the  necessary  switches. 

The  third  set  consists  of  a 3,000  to  7,500  meter  coupler, 
a regenerative  transformer  with  a vacuum  tube  and  load- 
ing coils  of  sufficient  inductance  to  raise  the  wave  length 
to  12,000  meters.  The  coupler  is  of  the  multiple  point 
type,  with  a secondary  which  moves  in  a vertical  plane. 
This  design  is  economical  in  space  and,  as  shown  in  figure 
1,  it  is  desirable  that  all  the  nearby  inductances  shall  be 
perpendicular  to  each  other.  Each  loading  coil  is  built 
in  two  sections,  jvhich  makes  it  possible  to  remove  unused 
units  from  the  circuit. 
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The  primary  loading  coil  is  mounted  on  the  wall  to  the 
left.  The  secondary  loading  coils  are  shown  mounted  on 
the  wall  over  the  main  set  with  the  secondary  and  grid 
condensers  below.  The  tuning  switches  on  the  coupler 
and  the  secondary  tuning  condenser  must  have  long  han- 
dles for  operation. 

On  the  right  are  shown  the  plate  circuit  inductances, 
vacuum  tube,  and  regenerative  coupler.  The  output  of 
this  detector  circuit  may  be  coupled  to  the  input  of  the 
vacuum  tube  of  the  principal  set,  as  in  the  case  of  the 
short  wave  set.  Audio  frequency  amplification  is  em- 
ployed. Radio  frequency  amplifying  circuits  may  be  a 
trifle  morfe  sensitive  but  the  slight  advantage  gained  is 
lost  in  the  complex  operations  that  a radio  frequency 
amplifier  introduce.  Copper  tubing  or  flexible  wire  may 
be  used  to  connect  the  apparatus  as  shown  in  figure  1. 
The  apparatus  in  the  writer’s  opinion,  is  arranged  for 
convenience  and  for  maximum  efficiency. 


A telephone  headset  of  1,500  ohms  each  is  used  for 
recording  the  signals.  If  the  experimenter  will  run  a 
pair  of  separate  cords  to  each  receiver  and  attach  plugs 
at  the  ends  he  can  connect  one  receiver  to  one  of  any 
two  sets.  This  makes  it  possible  to  hold  communication 
with  another  station  and  at  the  same  time  stand-by  for  a 
high  power  station.  Both  receivers  may  be  plugged  in 
on  the  same  set  if  desired.  Auto  transformers  may  be  in- 
stalled in  the  long  wave  and  short  wave  sets  so  that  a 
detector  and  two-step  amplifier  may  be  added  to  the 
circuit. 

A wave  meter  (shown  above  the  short  wave  tuner)  is  a 
very  convenient  accessory.  A small  wave  meter  induc- 
tance may  be  used  for  tuning  the  transmitting  set  and 
a large  inductance  for  tuning  the  long  wave  receiving  set. 
Long  distance  stations  usually  have  a fixed  schedule  and 
fixed  wave  lengths.  This  makes  it  possible  to  pre-adjust 
the  receiver  to  the  required  wave  length  by  the  wave 
meter. 


Weagant’s  Four  Element  Valve 

An  Improved  Oscillation  Valve  with  In- 
creased Sensitiveness  for  Detection  Purposes 


PERMISSION  has  been  granted  to  present  to  our 
readers  a description  of  an  iiriproved  oscillation  valve, 
one  of  a series  of  types  developed  by  Roy  A.  Weagant. 
The  four  element  valve  illustrated  in  figure  1,  differs  from 
the  three  element  tube  described  in  last  month’s  issue  in 
that  it  has  an  unconnected  grid  element  G placed  between 


ness  to  weak  signals  is,  however,  reduced.  The  four 
element  tube  combines  the  desirable  characteristics  of  the 
two  opposing  conditions;  that  is,  short  spacing  may  be 
employed  and  high  voltages  applied  to  the  plate  circuit 
with  consequent  amplification  of  all  signals  from  the 
weakest  to  the  strongest.  It  appears,  therefore,  that  the 


Figure  I — Simple  circuit  showing  hook-up  of  the  Weagant  valve.  Fig- 
ure 2 — Showing  the  construction  of  the  valve.  Figure  3 — One  form 
of  the  internal  element  G 


the  filament  F and  the  plate  P.  The  sensitiveness  of  the 
tube  for  detection  purposes  is  thus  considerably  improved. 
External  to  the  glass  container  and  parallel  with  the  in- 
ternal electron  stream  is  the  electrostatic  control  element 
K,  which  is  generally  connected  to  the  high  potential 
terminal  of  the  secondary  of  the  receiving  transformer. 
The  immediate  effect  of  inserting  the  element  G is  to  give 
the  tube  a more  favorable  characteristic  for  the  detection 
of  radio  frequency  currents  by  the  head  telephone. 

According  to  the  inventor,  a tube  without  the  element  G 
behaves  as  follows : If  the  cathode  F and  the  anode  P are 
spaced  far  apart,  the  valve  is  very  sensitive ; but  because 
this  spacing  requires  a low  potential  in  the  anode  circuit, 
there  is  a distinct  upper  limit  of  signal  amplification.  On 
the  other  hand,  if  the  spacing  of  the  cathode  and  anode  be 
increased,  the  plate  voltage  may  be  increased  with  marked 
amplifications  for  strong  incoming  signals.  Its  sensitive- 


external  element  K is  the  essential  element  for  impress- 
ing the  received  oscillations  upon  the  electron  stream, 
whereas  element  G permits  operation  on  a favorable  point 
of  the  characteristic  curve. 

Any  of  the  well-known  circuits  for  cascade  audio  or 
radio  frequency  amplification,  or  regenerative  amplifica- 
tion, may  be  employed.  An  illustrative  and  simple  cir- 
cuit is  shown  in  figure  2.  One  terminal  of  the  secondary 
circuit  of  the  receiving  transformer  is  connected  to  the 
external  sheath  K and  the  other  to  the  anode  or  plate 
P.  Figure  3 shows  one  form  of  construction  for  the 
internal  element  G. 


In  the  interests  of  historical  accuracy,  it  may  be  men- 
tioned that  the  U.  S.  Patent  specification  for  this  in- 
vention was  filed  April  5th,  1915,  and  granted  January 


7th,  1919. 


Digitized  by 


Google 


A Four-Valve  Cascade  Amplifier 
for  Radio  Reception 

EDITOR’S  NOTE — Cascade  amplifiers  with  inductive  couplings  and  resonant  circuits  between  tubes 
introduce  complications  which  require  the  attention  of  an  engineer.  Because  of  the  simplicity  of  the  four- 
valve  amplifier  herewith  described,  it  is  especially  recommended  to  the  progressive  radio  experimenter. 

This  is  the  forerunner  of  a variety  of  special  circuits  and  designs  that  we  will  present  to  amateur  enthu- 
siasts, from  time  to  time. — Technical  Editor. 


HP  HE  following  is  a description  of  a four-valve  high- 
A frequency  amplifier  utilizing  one  of  a series  of  ar- 
rangements described  by  J.  Scott-Taggart  in  one  of  his 
latest  articles  on  valve  circuits.  It  is  a complete  wireless 
receiving  circuit  and  possesses  the  peculiarity  and  great 
advantage  to  amateurs  and  experimenters  of  having  no 
inter-valve  or  step-up  transformers.  Another  advantage 
is  that  all  the  valves,  except  the  first,  detect,  rectify  and 
amplify  incoming  oscillations.  The  first  valve  is  only  for 
amplification  purposes.  The  accompanying  diagram, 
figure  1,  shows  the  complete  circuits. 

The  open  or  aerial  circuit,  which  has  a variable  con- 
denser C-l  in  series  with  the  aerial,  is  coupled  to  the  grid 
oscillatory  circuit  of  the  first  valve.  Another  variable 


The  high  resistance  R-2  can  be  easily  made  by  scratch- 
ing grooves,  about  1 to  3 inches  long,  with  a sharp  instru- 
ment on  a piece  of  ebonite  and  filling  them  with  graphite 
by  simply  rubbing  a pencil  along  them.  Terminals  should 
be  fitted  to  the  ends  in  such  a way  as  to  ensure  good 
contact. 

The  telephones  T,  if  connected  directly  in  the  plate  cir- 
cuit of  the  last  valve,  must  be  of  high  resistance ; but  if 
a step-down  telephone  transformer  is  used  low  re- 
sistance telephones  will  give  better  results.  The  latter 
arrangement  is  preferable. 

The  battery  which  supplies  the  potential  to  the  plates 
should  be  of  about  80  to  100  volts,  while  a 4 volt  accumu- 
lator is  usually  best  for  the  filament. 


condenser  C-2  is  placed  in  parallel  with  the  secondary  in- 
ductance, and  although  this  condenser  is  for  tuning  pur- 
poses, the  inductance  should  be  used  as  much  as  possible, 
and  the  capacity  reserved  for  fine  tuning. 

By  means  of  the  potentiometer  P the  grid  potential  of 
the  first  valve  is  adjusted  to  a point  where  best  amplifica- 
tion of  the  oscillations  in  this  circuit  is  obtained.  The 
separate  filament  rheostat  R-l  also  assists  in  the  selection 
of  a suitable  adjustment  for  better  amplification. 

A small  condenser  C-3  (about  .004  mfd.)  placed  across 
the  potentiometer  allows  high-frequency  oscillations  to 
pass  freely.  In  the  plate  circuit  is  a resistance  R-2  of 
80,000  ohms.  There  are  similar  resistances  in  the  plate 
circuit  of  the  third  and  fourth  valve. 

The  high-frequency  oscillations  which  are  reproduced 
in  the  plate  circuit  of  the  first  valve  are  communicated  to 
the  grid  of  the  second  valve,  as  the  plate  circuit  resistance 
R-2  offers  too  much  resistance  to  the  flow  of  such  high- 
frequency  currents.  In  each  grid  circuit  except  the  first  is 
a leak  R-3  connected  between  grid  and  filament.  The 
resistance  of  the  leak  is  4 megohms. 

As  the  functions  of  the  third  and  fourth  valves  are 
similar  to  the  second,  the  filament  current  should  be  the 
same.  A rheostat  R-4  of  5 ohms,  connected  as  shown, 
will  give  a uniform  current  to  these  three  valves. 


If  the  plate  of  the  last  valve  is  connected  through  a 
small  variable  condenser  C-5,  or  a very  high  resistance 
R-5,  to  the  grid  of  the  first  valve,  a further  increase  in 
the  strength  of  the  signals  is  noted.  By  suitably  adjust- 
ing the  resistance  or  condenser,  the  circuit  can  generally 
be  made  to  oscillate  and  continuous  wave  signals  may  then 
be  received.  The  resistance  and  condenser  together  with 
a switch  S and  connections  are  shown  on  the  diagram 
by  dotted  lines. 

The  results  obtained  with  such  an  amplifier  are  very 
satisfactory.  The  adjustments  are  simple,  when  com- 
pared to  the  circuits  employing  inter-valve  transformers. 
With  transformers  the  rectification  of  signals  is  chiefly 
left  to  the  first  valve  which  often  has  to  deal  with  very 
weak  signals  and  therefore  small  variations  of  grid  poten- 
tials. In  this  circuit  the  incoming  signals  are  first  am- 
plified. 

So  simple  and  economical  an  amplifier  should  appeal  to 
amateurs.  Its  sensitiveness  and  peculiarity  of  amplifying 
weak  signals  to  a far  greater  extent  than  strong  ones, 
should  be  of  great  assistance  to  those  who  wish  to  receive 
from  stations  which  hitherto  have  been  unreadable  owing 
to  the  great  distances  being  spanned  or  because  of  using 
too  small  an  aerial. 
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A High  Frequency  Generator  for 
Code  Practice 

HTHIS  instrument,  as  constructed  by 
-*■  the  writer,  was  made  entirely 
from  old  apparatus  found  around  the 
workshop.  The  generator  will  furn- 
ish enough  power  to  operate  from  one 
to  six  or  even  more  telephones  over  a 
line  from  room  to  room  in  the  same 


ceiver  be  at  the  same  height  as  the 
center  of  the  motor  shaft.  While 
twenty-five  teeth  gives  the  best  results 
with  the  Ajax  motor  it  is  not  neces- 
saiy  that  the  iron  gear  have  exactly 
this  number  but  it  is  absolutely  essen- 
tial that  it  be  mounted  true  on  the 
motor  shaft  if  a clear  note  is  to  be  ob- 
tained. 

The  diagram  figure  1 shows  the 


Figure  1 — Showing  construction  and  connections  o{  the  high  frequency  generator 


building.  It  furnishes  an  ideal  source 
of  high  frequency  oscillations  for  fast 
sending.  This  is  due  to  the  fact  that 
there  are  no  vibrating  parts  to  be  stop- 
ped and  started  between  each  charac- 
ter, as  is  the  case  when  a buzzer  is 
used.  The  writer  dbes  not  claim  to  be 
the  originator  of  the  principle  involved 
but  only  of  the  details  of  application. 

There  are  three  fundamental  parts 
to  the  generator.  “A”  is  a small  Ajax 
motor  which  had  been  rewound  with 
small  wire  (size  about  No.  24)  to  re- 
duce its  current  consumption.  When 
running  it  takes  from  three-quarters 
to  one  ampere  depending  on  the  speed. 
“B”  is  an  iron  gear  two  inches  in  di- 
ameter by  one-quarter  inch  thick  with 
twenty-five  teeth.  The  gear  used  by 
the  writer  was  taken  from  an  old  lathe. 
It  was  put  on  an  arbor  and  turned 
down  to  the  right  thickness  and  then 
fastened  on  the  motor  shaft  by  a brass 
bushing,  which  was  made  long  enough 
to  allow  a set  screw  to  be  inserted. 
“C”  is  an  old  pear  shaped  telephone 
receiver  with  the  cap  and  diaphragm 
removed. 

The  motor  is  screwed  to  one  end  of 
base  “E”  and  the  telephone  receiver  is 
supported  by  a split  block  “D.”  The 
top  of  this  block  is  clamped  to  the 
lower  part  by  two  screws,  one  in  each 
side  of  the  telephone  receiver.  A small 
rheostat  may  be  mounted  on  the  base 
for  regulating  the  motor  speed. 

Any  type  of  small  motor  may  be 
used  and  a watch  case  telephone  re- 
ceiver will  work  as  well  as  the  .pear 
shaped  one  if  properly  mounted.  It 
is  necessary,  however,  that  the  line 
through  the  center  of  the  telephone  re- 


proper connections.  It  should  be 
noted  that  there  is  no  direct  electrical 
connection  between  the  motor  and  the 
pear  shaped  telephone  receiver.  The 
power  developed  by  this  instrument 
varies  inversely  as  the  distance  of  the 
telephone  magnets  from  the  iron  gear. 

E.  S.  Palmer — Rhode  Island. 


Suggestion  for  Prize  Con- 
test, May  Issue  Wire- 
less Age. 

We  will  pay  the  usual 
prizes  of  $10,  $5  and  $3,  in 
addition  to  our  regular 
space  rates,  to  the  three 
contributors  who  send  us 
the  best  manuscripts  on 
the  following  subject: 

Which  of  the  two  fol- 
lowing types  of  wireless 
transmitters  do  you  con- 
sider to  be  the  most  prac- 
tical for  amateur  use, 
namely:  the  panel  type  or 
the  isolated  instrument 
type? 


Improved  Cell  Design  for  High 
Voltage  Battery 

Q NE  of  the  primary  requisites  of  a 
modem  radio  receiving  set,  is  the 
vacuum  valve  detector.  Of  the  two 
sources  of  direct  current  necessary  to 
operate  this  instrument,  the  high  volt- 
age battery  gives  the  most  trouble. 
Flash-light  batteries  are  expensive  and 
short-lived  compared  to  the  amount  of 
current  used.  For  those  who  are  con- 
tent to  have  test-tubes  or  other  con- 
tainers arranged  in  racks,  filled  with 
acid,  the  high  voltage  storage  battery 
solves  the  problem,  provided  they  have 
a convenient  source  of  charging  cur- 
rent. From  my  point  of  view,  I be- 
lieve that  dry  cells  of  a special  design, 
easily  constructed  by  the  amateur  and 
small  enough  to  be  contained  in  the 
receiving  cabinet,  solve  the  problem 
for  portable  as  well  as  stationary  sets. 

I think  the  best  shape  for  the  cell, 
is  that  of  a disc.  The  best  method  I 
have  found  for  making  the  cells,  is  to- 
use  fibre  of  cardboard  rings  to  sepa- 
rate the  metal  electrodes.  The  out- 
side dimensions  are  about  1%  by 
inches.  The  fibre  or  cardboard  ring 
has  the  same  outside  diameter  as  the 
finished  cell  and  the  cross  section 
should  be  about  % by  l/£  inches 
square.  The  rings  are  soaked  in 
melted  rubber  compound,  such  as  used 
to  seal  storage  batteries,  and  then 
hung  on  a rod  or  nails  so  they  may  be 
removed  easily  when  cold.  The  neg- 
ative electrode  is  a zinc  disc  the  size 


P - ring 
C-  rubber 

compound 
X-  porous 

materia/ 
/*  oct/ve 

materia/ 
//■  negative 
po/e 
P '■  positive 
po/e 


Figure  1 — Detailed  construction  of  cell  for  high, 
voltage  battery 


of  the  cell  and  the  positive  electrode 
may  be  copper  or  other  metal  depend- 
ing on  the  active  material  in  the  cell. 
Carbon  cannot  be  used  in  this  type  of 
cell  to  advantage. 

The  method  of  assembling  is  to 
place  a zinc  disc  on  one  of  the  rings 
and  then  press  it  down  with  a hot  flat- 
iron until  the  rubber  compound  is 
melted.  Then  a cold  one  is  put  on 
with  pressure  until  the  compound  is 
cold.  A tight  fitting  disc  of  blotting 
paper  is  placed  next  to  the  zinc  on  the 
inside  and  the  electrolyte,  in  the  form 
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of  a paste,  is  next  applied.  A layer 
of  some  depolarizing  agent  such  as 
black  oxide  of  manganese  should  com- 
plete the  filling.  Then  the  other  elec- 
trode should  be  sealed  in  position  as 
the  first. 

In  presenting  this  suggestion  to 
your  readers,  I hope  some  of  them 
will  be  interested  enough  to  start 
where  I am  obliged  to  leave  off,  i.  e., 
the  finding  of  the  best  material  for  the 
positive  electrode  and  the  electrolyte 
for  the  highest  efficiency.  These  cells 
would  have  many  advantages  such  as, 
their  cheapness,  their  small  size  and 
ease  of  construction.  Thick  metal 
discs  should  be  placed  at  each  end  and 
a little  pressure  maintained  at  their 
centers  by  set  screws.  These  act  also 
as  binding  posts. 

Leo.  M.  Lafave — New  York. 

First  Aid  to  the  Amateur 

By  E.  T.  Jones 
A Detector  Stand. 

HPHE  detector  in  figure  1 was  con- 
structed  mostly  of  parts  of  a tele- 


until  the  point  comes  in  contact  with 
the  exact  spot  used  before. 

A Compressed  Carbon  Rheostat 

The  variable  resistance  element  of 
this  rheostat  is  the  carbon  electrode  of 


pressure,  thereby  raising  and  lowering 
the  resistance  at  will.  Figure  6 shows 
the  completed  apparatus. 

The  blocks  can  be  cut  into  very  thin 
strips,  that  is,  about  or  YY  thick 
thereby  increasing  the  resistance.  This 


Figures  2,  3,  4,  5 — Detailed  construction  of  the  compressed  carbon 
rheostat.  Figure  6— The  complete  device 

an  ordinary  Columbia  No.  6 dry  cell,  is  a very  good  instrument  for  the  lab- 
As  shown  in  diagram  figure  2,  this  oratory  and  one  which  is  easily  con- 
may  be  removed  by  simply  splitting  structed  and  operated. 


,u 


Figure  1 — View  showing  the  construction  of  the  detector  stand 


A Cat  Whisker  Detector. 

Figure  7 shows  the  drawings  of  a 
novel  type  of  cat  whisker  detector. 
The  mineral  (galena  or  cerusite)  is 
clamped  in  the  stationary  wood  sup- 
port (3)  and  held  by  clamp  (2).  The 
points  as  mounted  on  the  copper  wire 
(soldered)  which  in  turn  is  made  fast 
to  the  *4"  square  brass  rod  (9).  Each 
point  as  will  be  seen  from  the  drawing 
is  made  longer  than  the  preceding  one, 
or  they  can  all  be  the  same  length  but 


graph  sounder  and  a telegraph  key. 
The  support  U for  the  swinging  arm 
A which  also  carries  the  contact  point 
originally  was  the  support  of  a tele- 
graph sounder  which  held  the  lever. 
The  crystal  holder  H is  made  of  a U 
shaped  piece  of . brass  and  an  8/32 
screw  is  passed  through  it  at  the  top 
to  clasp  the  mineral  in  its  ends.  The 
adjusting  knob  K is  an  8/32  screw 
with  a key  knob  for  its  handle.  A 
small  piece  of  tapped  hard  rubber 
somewhat  similar  to  the  handle  of  the 
switch  handle  on  the  key  gives  it  a 
finished  appearance. 

The  main  advantages  of  this  detec- 
tor are  that  immediately  a good  ad- 
justment is  secured  the  point  can  be 
raised  while  sending  and  returned  to 
the  exact  spot  for  receiving  merely  by 
turning  the  handle  and  lowering  it  to 
its  original  position.  This  is  a feature 
that  cannot  be  obtained  from  any  other 
form  of  detector  holder.  It  is  optional 
what  kind  of  mineral  is  used  as  the 
adapter  is  made  to  hold  any  of  the  well 
known  types.  I find  this  to  be  one  of 
the  best  detectors  I have  had  the  pleas- 
ure to  work  with  owing  to  the  fact  that 


the  zinc  down  the  edge  with  the  sharp  each  of  different  gauge  spring  wire 
edge  of  a hatchet.  Figure  3 shows  making  each  a little  more  “springy” 
the  carbon  when  removed,  and  figure  than  the  preceding  one.  The  sliding 
4 shows  the  same  carbon  with  the  arrangement  (8-9  and  10)  should  be 


Shder 


Figure  7 — The  cat  whisker  detector  illustrated  in  detail 


binding  post  removed  and  cut  into  constructed  to  allow  the  rod  to  move 


whenever  one  desires  to  send  he  mere- 
ly has  to  take  the  point  off  the  mineral 
and  when  finished  lower  it  gradually 


small  blocks  of  different  lengths. 
Figure  5 shows  a suitable  stand  for 
the  blocks  which  permits  a variable 


to  and  fro  easily  on  the  wood  support 
(6).  The  detector  as  a whole  is  very 
efficient  and  a point  is  readily  found 
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by  sliding  the  arm  (8-9-19)  back- 
ward and  forward — slowly. 

A “Quick  Throw"  Switch. 

As  shown  in  figure  8,  A and  B are 
knife  blade  contacts  for  connection 


Figure  8 — “Quick  throw”  switch 


with  the  switch,  arm  C.  H is  prefer- 
ably a hard  rubber  or  hard  wood 
handle.  A is  supported  by  an  over- 
hanging arm  D which  is  of  hard  rub- 
ber. This  ought  to  make  a good  an- 
tenna change-over  switch  or  a light- 
ning switch.  It  may  be  used  for  many 
purposes  around  the  amateur  station. 

Donle’s  Electron  Valve  for  Wireless 
Reception 

ZOOMING  on  the  heels  of  a multi- 
plicity  of  patents  covering  the 
design  and  use  of  vacuum  valves  for 
wireless  transmission  and  reception, 


electron  stream  actually  may  pass  will  receive  an  uninterrupted  flow  of 
through  glass  under  certain  conditions  the  electrons  from  the  filament.  As 
of  temperature.  H.  P.  Donle  of  Con-  an  amplifier,  the  action  depends  upon 
necticut,  is  credited  with  the  discovery,  the  volume  of  electron  control.  The 
In  one  type  of  his  valve  shown  in  deflector  should  therefore  control  as 
figure  1 the  elements  corresponding  great  a percentage  of  the  electron  flow 
to  the  grid  and  plate  of  the  usual  tube  as  possible.  This  in  effect  is  what  is 
are  placed  on  the  outside  of  the  glass  accomplished  by  the  intermeshing  or 
container.  The  external  metallic  cov-  ‘overshadowing'  of  the  target  by  the 
ering  6 called  the  “deflector”  is  in-  deflector.” 

sulated  from  another  metallic  covering  According  to  the  inventor,  when  the 
5 called  the  “target.”  These  elements  temperature  of  the  glass  is  raised  to 
are  in  jagged  conformation  which  the  100°  C.  or  more,  it  becomes  conduc- 
inventor  remarks  to  be  essential  to  tive  to  the  electron  stream  and  some 
successful  operation.  The  target  and  current  flows  from  the  battery  B 
the  deflector  may  be  of  silver  or  through  the  glass  and  across  the  inter- 
copper. vening  space  between  the  plate  and 

In  his  own  language : “The  two  ex-  filament.  The  circuit  may  be  traced 
ternal  conducting  elements  are  shown  from  one  terminal  of  the  B battery 
as  having  their  adjoining  edges  rela-  through  the  telephone  9 to  the  target 
tively  .closely  approached  but  as  hav-  5.  The  other  terminal  of  the  B bat- 
ing a clear  insulating  space  7 there-  tery  is  connected  to  one  side  of  the 
between.  The  adjoining  edges  of  the  filament.  The  deflector  6 is  connected 
two  elements  furthermore,  are  indi-  to  a terminal  of  the  secondary  circuit 


Figure  2 — Modified  form  of  tube  in  a modified  circuit  Fig.  3 (top) — Cross  section 

Fig.  4 (bottom) — Vertical  section 

cated  at  8 as  of  serrated  or  jagged  out-  through  the  condenser  16.  Direct 

line,  thus  providing  a zigzag  interven-  coupling  is  shown  at  11. 

ing  space  between  the  two  members.  The  inventor  declares  that  the  elec- 

This  in  effect  increases  the  areas  of  trons  flow  through  the  warm  glass  or 

the  two  elements  which  are  opposed  other  normally  non-conducting  wall  of 

to  each  other.  the  globe  and  not  simply  through  the 

“It  is  desirable  that  as  many  as  pos-  evacuated  space  as  in  tubes  heretofore, 

sible  of  the  electrons  which  control  He  states  that  the  efficiency  of  the  tube 

flow  from  the  filament  to  the  target  is  not  dependent  solely  upon  the  main- 


Figure  1 — Donle’s  vacuum  tube  connected  for  radio  reception 


tenance  of  the  vacuum.  Furthermore, 
he  believes  that  the  electron  discharge 
at  the  inside  of  the  bulb  may  be  con- 
sidered, because  of  its  unilateral  con- 
ductivity, a polarizing  conductor  or 
polarizing  medium.  The  electrode  on 
the  outside  of  the  bulb  is  of  a material 
that  does  not  polarize  in  contact  with 
the  glass  and  he  therefore  terms  it  a 
nonpolarizing  layer  or  conductor.  He 
believes  that  the  deflector,  connected 
to  a source  of  radio  frequency  oscilla- 
tions, varies  the  electron  current  in 
the  tube  much  in  the  same  way  as  in 
the  ordinary  three  element  tube  with 
all  electrodes  inside  the  bulb. 

A tube  of  modified  construction  and 


we  have  a newcomer  for  which  some 
startling  performances  are  claimed. 
Those  who  have  been  accustomed  to 
conceive  of  the  electron  as  moving 
with  great  freedom  in  a vacuum  are 
now  called  upon  to  believe  that  the 


shall  be  influenced  by  the  deflector.  In 
order  that  the  deflector  influence  these 
electrons,  its  electrical  field  should  be 
as  close  as  possible  to  the  target.  The 
portion  of  the  target  not  affected  by 
the  electrical  field  from  the  deflector 


a modified  circuit  are  shown  in  figures 
2,  3 and  4.  Figure  2 shows  the  tube 
with  the  filament  6 inside  the  grid  ele- 
ment 10,  the  container  being  sur- 
rounded by  the  metallic  conductor  9 
which  forms  the  anode  for  the  tele- 
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Marconi  Institute  Series  of  Standard,  Practical  Books  are  published  for  assa  who 
do  things.  Complete  texts  by  experts.  Up  to  the  minute.  Most  modern  apparatus 
and  practice.  Prepared  especially  tor  amateurs,  experimenters,  operators,  engi- 
neers as  well  as  for  men  with  a hobby.  In  use  in  libraries,  schools,  manufac- 
turing plants,  training  camps,  and  the  Army  and  Navy. 
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Practical  Wireless  Telegraphy 

BY  KI.M1CB  E.  BUCHER 

More  than  55,000  copies  of  this  book 
have  been  sold  to  date.  It  Is  used  In 
practically  every  school,  college,  library 
and  training  camp  In  this  country. 

PRACTICAL  WIRELESS  TELEG- 

RAPHY is  the  recognized  standard  wire- 
less text  book.  It  furnishes  much  in- 
formation of  utmost  value  in  regard  to 
the  very  latest  styles  of  wireless  sets  now 
in  use. 

It  Is  the  first  wireless  tsxt  book  to 
treat  each  topic  separately  and  complete- 
ly, furnishing  a progressive  study  from 
first  principles  to  expert  practice.  Start- 
ing with  elementary  data.  It  progresses, 
chapter  by  chapter,  over  the  entire  field 
of  wireless — fundamentals,  construction 
and  practical  operation. 

Size  6x9  inches,  852  pages,  7C 

840  illustrations,  handsomely 
bound  in  full  cloth.  Price....  Postpaid 


Radio  Telephony 

BY  ALFRED  N.  GOLDSMITH,  PhD. 

It  is  the  only  book  treating  the  subject 
of  Radio  Telephony  in  all  Its  aspects. 

This  complete  text  on  radio  telephony 
is  intended  for  radio  engineers,  operators 


Practical  Aviation 

Including  Construction  and  Operation 
BY  J.  ANDREW  WHITE 

A text  book  for  iotenslve  study  by  men 
preparing  to  become  skilled  mechanicians 
and  aviators  containing  all  the  knowl- 
edge of  fundamental!  required  prior  to 
elementary  and  advanced  flytng. 

Eaoh  subject  Is  presented  by  illustra- 
tion and  described  completely  for  the 
reader  without  turning  the  page. 

A broad  treatment  of  subjects  never 
before  contained  in  general  aeronautic 
text  books  Is  Included,  comprising  opera- 
tion and  care  of  aviation  engines  recon- 
naissance, map  reading,  signaling  and  co- 
operation with  military  bodies,  radio  and 
Its  usee,  machine  gunnery  and  bombing 
from  airplanes 

Designed  particularly  for  Individual 
and  class  study. 

Full  doth,  else  8x9  Inches  £00  pages 
Fully  Illustrated.  Over  £00  Ot  wfi 
diagrams  aad  photographs 
Price  Postpaid 


Vacuum  Tubes  in  Wireless 
Communication 

BY  ELMEB  E.  BUCHER 
The  only  text  book  on  the  market  de- 
voted solely  to  the  various  applications 
of  the  Oscillation  Valvs 
An  elementary  text  book  for  students. 
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who  handle  radio  equipment.  Students 
and  others  who  desire  to  be  clearly  In- 
formed concerning  this  newest  and  most 
Interesting  branch  of  electrio  communi- 
cation need  this  book. 


It  la  written  In  clear  style,  and  presup- 
poses very  little  knowledge  of  radio. 
Fully  illustrated  with  wiring  diagrams 


and  previously  unpublished  photographs 
of  "wireless  telephone"  apparatus. 

There  are  over  400  separate  toploa  listed 
in  & carefully  prepared  Index. 

Slxe  8x9  Inches.  CM  pages.  M 
££•  Illustrations.  Full  doth,  V4 
stamped  in  gold.  Fries Postpaid 


operators,  experimenters  and  engineers 
Naval  wireless  men  find  this  book  espe- 
cially helpful. 

Tells  In  understandable  language  the 
fundamental  operating  principle  of  the 
vacuum  tube. 

Shows  over  100  different  circuits  for  the 
practical  use  of  the  Vacuum  Tube  aa  a 
Detector,  Radio  or  Audio  Frequency  Am- 
plifier, Regenerative  Receiver,  Beat  Re- 
ceiver, and  Generator  of  Radio  Frequency 
Currents 

More  than  100  diagrams  reveal,  step  by 
step.  In  simple  and  direct  form,  tho  usee 
of  the  vacuum  tube. 

Cloth.  Bise  8x9  Inches.  184  81  wb 
pages.  ISO  diagrams  and  Ulus-  V1”3 
{rations.  Fries Postpaid 


Short  Course  in  Elemen- 
tary Mathematics  and 
Their  Application  to 
Wireless  Telegraphy 

BY  S.  J.  WILLIS 
A concentrated  treatise  covering 
the  points  In  elementary  arith- 
metic, algebra,  mensuration,  geom- 
etry and  trigonometry  that  have 
direct  application  to  wireless  teleg- 

6ach  subject  Is  handled  In  a 
wonderfully  clear  and  simple  style. 

CONTENTS:  Logarithms,  Geom- 
etry, Algebra,  Vectors,  Use  of 
Squared  Paper,  Solution  to  Exam- 
plea  Useful  Constanta  Tablea  In- 
dex. 

No  wireless  library  le  complete 
without  a copy  of  this  SHORT 
COURSE  IN  ELEMENTARY 
MATHEMATICS. 

182  pagea  Full  cloth.  8>1  ha 
Charts,  diagrams  aad  v*,ou 
tables.  Price Postpaid 
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Magnetism  and  Elec- 
tricity for  Home  Study 
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Every  person  Interested  In 
electricity  can  obtain  a thor- 
ough grasp  of  the  elementary 
principles  of  this  science  with- 
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the  subjects  through  the  study 
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ASTERLY  improvements  in  the  art  have  been  made 
during  the  past  few  years.  The  perfection  of  Weagant’s 
' apparatus  for  the  elimination  of  static  interference  re- 


moves the  last  obstacle  to  WORLD  WIDE  WIRELESS  COM- 
MUNICATION. 

Hundreds  of  trained  WIRELESS  EXPERTS  will  be  re- 
quired to  carry  out  the  details  of  the  proposed  INTERCONTI- 
NENTAL RADIO  SERVICE  soon  to  be  inaugurated.  Nu- 
merous expert  operators,  inspectors,  installers  and  engineers 
will  constitute  the  staff  of  the  various  stations. 

Where  do  you  stand  in  the  present-day  expansion  of 
Wireless  Telegraphy? 

THE  AMERICAN  MERCHANT  MARINE  AND  ENLARGED 
NAVY  will  require  thousands  of  wireless  telegraph  and  telephone 
operators. 

MOTOR  BOATS,  PLEASURE  YACHTS  and  other  small  types 
of  water  craft  will  make  use  of  the  WIRELESS  TELEPHONE, 
which  has  been  highly  perfected. 

ISOLATED  CITIES  of  Central  and  South  America  which  have 
no  means  of  telegraphic  communication  will  be  linked  together 
with  low  power  wireless  stations  and  with  higher  power  stations 
for  communication  with  other  countries. 

POSTAL  AIRCRAFT  will  require  radio  apparatus  for  com- 
munication with  principal  cities  situated  along  the  proposed  routes. 


You  can 
master 
the  art  of 
Wireless 
Operating 

in  from  10  to 
12  weeks  in 
our  day  class 
and  12  to  ,14 
weeks  in  the 
evening  class. 


A New  Course  for  Radio  Men 

In  addition  to  our  classes  for  ADVANCE 
INSTRUCTION  IN  WIRELESS,  we  shall 
shortly  inaugurate  a specialized  class  in 

ELEMENTARY  RADIO  ENGINEERING 
MATHEMATICS 

Under  the  supervision  of  a noted  expert. 

The  use  of  ENGINEERING  FORMULAE, 
the  fundamentals  of  RADIO  DESIGN,  and 
the  phenomena  of  ALTERNATING  CUR- 
RENTS will  be  treated  in  a manner  under- 
standable to  men  who  have  not  had  a mathe- 
matical education.  Evening  class  only  for 
the  present — Sessions  Mondays,  Tuesdays, 
Thursdays  and  Fridays. 

Do  Not  Fail  to  Embrace  This  Opportunity 


A lecture  on  radio  theory 

Remember  we  have  more  than  6,000 
graduates  to  our  credit. 

SPECIAL  CLASSES  in  Wheatstone  per- 
forating for  high  speed  transmitters. 

Instruction  in  American  Morse  and  Conti- 
nental telegraph  code  on  the  SOUNDER 
OR  BUZZER. 

The  PRINCIPLES  OF  ELECTRIC  WAVE 
TELEGRAPHY  are  presented  in  the  most 
simple  and  interesting  manner. 

Instruction  given  by  a staff  of  experts 
of  10  to  18  years’  experience. 

Day  and  Evening  Classes  throughout  the  year 
The  time  to  prepare  yourself  is  now. 


AdJrtss  all  iufuMu  t»  Director  of  Instruction 
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phone  circuit.  The  grid  element  10  is 
connected  to  one  terminal  of  the  an- 
tenna circuit  through  the  wire  14.  This 
constitutes  an  open  oscillation  circuit 
which  has  been  covered  by  patent 
specifications  of  another  inventor. 
Figure  3 is  a cross  sectional  view  of 
the  tube  on  the  plane  2-2  in  figure  2. 
Figure  4 is  a vertical  sectional  view  of 
a modified  form  of  construction. 

It  is  to  be  noted  in  circuit  of  figure 
2 that  the  plate  current  furnished  by 
the  B battery  is  assumed  to  flow  from 
the  external  element  9 through  the 
glass  container  to  the  filament  6. 

The  operation  of  the  tubes  and  the 
circuits  in  figures  2,  3 and  4 is  de- 
scribed by  the  inventor  as  follows: 
“The  filament  when  energized  by  the 
battery  A heats  up.  the  globe  which,  as 
before  stated,  is  usually  made  of  glass 
or  other  material  normally  non-con- 
ductive  at  room  temperature  but  which 
when  heated  to  a higher  temperature 
of  say,  100°  C.  or  over,  becomes  con- 


ductive to  a certain  degree,  whereupon 
current  from  battery  B passes  from 
the  anode  through  the  heated  glass  to 
the  layer  of  electroos  on  the  inner  wall 
of  the  globe,  said  current  being  con- 
ducted between  this  wall  and  the  fila- 
ment by  the  electron  stream.  If  a 
charge  is  now  placed  upon  the  con- 
trolling member,  as  by  means  of  radio 
oscillations,  for  instance,  the  flow  of 
current  through  the  glass  is  decreased 
by  the  decreasing  in  area  of  the  elec- 
trons laying  upon  the  inner  wall  of 
the  globe,  the  controlling  member  ap- 
parently acting  in  this  case  to  absorb 
unto  itself  a certain  number  of  these 
electrons.” 

The  operation  of  the  tube  in  figure 
2 is  in  general  similar  to  that  first  de- 
scribed, the  controlling  member  being 
connected  to  one  terminal  of  the  oscil- 
lation circuit.  Quoting  the  inventor: 

“The  polarizing  layer  of  electrons 
or  ions  in  contact  with  the  inner  wall 
pf  the  globe,  it  will  be  seen  forms  in 


effect  a polarizing  conductor  which  in 
combination  with  the  non-polarizing 
conductor  in  contact  with  the  outer 
wall  of  the  globe  makes  of  the  device 
a rectifier  which  may  be  used  as  such. 
The  device  may  also  be  used  as  an 
amplifier  in  which  event  the  connec- 
tions will  be  such  that  the  area  of  the 
polarizing  conductor  will  be  varied  ac- 
cording to  the  energy  to  be  amplified.” 
Regarding  the  special  construction 
in  figure  3,  the  inventor  states : “The 
construction  illustrated  in  figure  3 
differs  from  the  first  form  described, 
particularly  in  that  both  the  anode  and 
the  controlling  member  are  separated 
from  the  filament  or  electron  source  by 
a wall  of  glass.  In  this  case  the  anode 
is  located  on  the  outside  of  the  globe 
5,  as  in  the  first  instance  but  the  con- 
trolling member  is  in  the  form  of  a 
metallic  coating  15  of  silver,  or  the 
like,  lining  the  inner  wall  of  a sealed 
glass  tube  16  located  within  the  globe 
and  surrounding  the  filament.” 


The  Effect  of  a Shunt  Condenser  in  Tuning  the  Primary 

Circuit  of  a Receiving  Set 

By  Ralph  R.  Batcher 

EDITOR’S  NOTE. — A condenser  shunted  across  the  primary  of  a receiv- 
ing tuner  does  not  always  give  the  desired  results.  J[ust  what  may  be  j 

expected  in  practical  operation,  the  author  explains  by  a simple  mathematical 
analysis.  Careful  study  of  this  article  may  help  the  experimenter  to 
understand  some  of  the  apparent  “freaks”  met  with  in  “parallel  tuning.” — 

Technical  Editor. 


rPHE  effect  upon  the  wave  length 
of  the  antenna  circuit  when  a con- 
denser is  placed  in  series  with  the 
localized  inductance,  is  well  known. 


C0  = .00025  mf.  (which  are  the  ap- 
proximate values  of  an  antenna  60  feet 
high  and  60  feet  long).  The  equation 
now  contains  but  three  variables  and 


Similar  curves  may  readily  be  drawn 
for  any  antenna  if  its  inductance 
and  capacity  are  known.  In  this 
article  the  effective  values  of  the 


This  method  is  often  used  to  cut  down 
the  wave  length  of  the  circuit.  How- 
ever, the  practice  of  placing  the  con- 
denser in  parallel  with  this  inductance, 
does  pot  always  lead  to  the  results  that 
were  expected. 

The  circuit  shown  in  figure  l typifies 
the  shunt  connection.  If  we  allow  the 
letter  R to  stand  for  the  ratio  between 
the  wave  length  resulting  from  par- 
ticular adjustments  of  L1  and  C with 
respect  to  fundamental  wave  lengths 
of  the  antenna,  i.e., 

( 1 ) R = Ai  -f-  A.„,  it  will  be  shown 
in  the  latter  paragraph  of  this  article 
that  the  following  relation  is  obtained : 

(2) 

C Rs  L0  R2 

= + 

C0  U 1 — R2 

It  would  be  advantageous  to  solve 
the  above  equation  for  R but  the  solu- 
tion of  a fourth  degree  equation  is  in 


can  be  more  readily  plotted.  Curves  inductance  and  capacity  only  are  used, 

showing  the  value  of  R with  C rang-  There  has  been  no  attempt  to  consider 

ing  in  value  from  0 to  .005  mf.  for  the  distributed  nature  of  L0  and  C0,  as 

several  values  of  L,  are  plotted  in  its  introduction  would  tend  to  compli- 

figure  2.  cate  the  formula  and  to  obscure  the 


•?* 

Figure  1 Figure  3 Figure  4 

Symbolic  diagram!  of  "parallel  tuning” 


this  case  more  complicated  than  in 
the  above  form.  It  is  also  impossible 
to  plot  the  above  equation  as  it  stands 
owing  to  the  fact  that  it  contains  five 
variables.  However,  L0  and  C0  are 
constants  for  any  one  station  so  that 
absolute  values  can  be  ascribed  to 
them  and  an  illustrative  solution 
worked  out  by  curves. 

Suppose  that  L0  = 50,000  c.m.  and 


It  will  be  seen  that  this  circuit  can 
be  used  for  lowering  the  wave  length 
as  well  as  raising  it.  This  principle 
has  been  used  for  many  years  by  cer- 
tain commercial  companies  to  lower 
the  wave  length  of  an  antenna  to  a 
value  below  the  natural  wave  length, 
but  amateur  operators  have  rarely 
made  use  of  it  knowingly. 


results  that  were  to  be  disclosed  in  this 
article.  Other  formulae*  have  been 
recently  published  that  can  be  applied 
to  the  distributed  values  of  L0  and  C0 
to  obtain  their  effective  values.  These 
latter  values  should  be  used  in 
formula  2. 

In  plotting  these  curves  it  will  be 

• See  Bureau  ot  Standards  BuUetin  No.  74, 
pages  71-88. 
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found  that  the  computations  are 
simpler  if  values  are  assumed  for  R 
and  for  L0  and  the  corresponding  value 
of  C obtained  by  substituting  these 
values  in  the  formula. 

It  will  be  seen  by  analyzing  the 
sample  curves  that  there  are  certain 
wave  lengths,  around  the  fundamental 
wave  length  of  the  antenna  that  cannot 
be  received  with  this  circuit,  except 
with  very  small  values  of  L,  and  C. 


The  derivation  of  the  formula  is  as 
follows : 

The  equivalent  circuit  correspond- 
ing to  figure  1 is  shown  in  figure  3. 

Let  Ao  = 59.6  V L0C0 

and  A!  = 59.6  V L^,  [2] 

An  emf.  of  frequency  n will  effectively 
“split  up”  the  condenser  C into  two 
capacities  C,  and  C2  so  that  both  cir- 
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Figure  2 — Graphic  curves  showing  ratio  values  in  shunt  condenser  connection 
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In  other  words  the  circuit  L,C  acts 
as  a high  impedance  for  these  wave 
lengths.  It  will  also  be  noticed  that 
there  are  certain  combinations  of 
and  C,  that  make  the  circuit  respon- 
sive to  slight  changes  of  capacity,  and 
that  at  other  places  a large  variation 
of  the  condenser  C is  needed  to  pro- 
duce a given  change  of  wave  length. 
Doubtless  every  amateur  has  noticed 
this  condition  in  practice  but  was  un- 
able to  account  for  it.  The  circuit  will 
always  respond  to  two  wave  lengths, 
one  above  the  other  below  the  funda- 
mental wave  length  of  the  antenna. 

Applying  this  method  to  a transmit- 
ting circuit  to  enable  the  operator  to 
use  a rather  large  antenna  for  200 
meter  waves,  it  will  be  seen  that  some 
sort  of  a filter  circuit  must  be  added  in 
series  with  antenna,  to  shut  out  the  un- 
wanted frequency.  This  additional 
circuit  added  to  the  antenna  circuit 
would  probably  decrease  the  efficiency 
of  the  apparatus,  but  it  remains  to  be 
tried  out  in  practice  to  determine 
whether  it  is  better  than  a plain  series 
condenser  to  accomplish  the  same  re- 
sult. Figure  4 shows  the  apparatus 
needed  to  cut  the  natural  wave  length 
down  in  this  manner.  L2  and  C4  must 
be  of  such  a value  that  they  corres- 
pond to  the  undesired  wave  length 
produced  by  the  condenser  C. 


cuits  LjCj  and  LoC0C2  will  if  possible 
be  in  resonance  with  the  frequency  n. 
Then 


LiQ  = ■ 


LoQCj 

C0  + c* 


squaring  eq  [2] 

I 

A\  = - 


L.C0C2(K) 


Co  + C2 

and  A*0  = L0C0(K) 
solving  [4]  for  Ct-i-C0 
C2  A2! 

- = , [5] 

C0  A20  — A2! 

from  eq.  [2]  and  [3] 

Q A2,  X L0 

- = — , [6] 

C0  A20  * L, 

adding  [5]  and  [6] 

Let  C = C,  -f-  Clf  then 
C A2,  L0  A\ 

- + , 

C0  A20  L,  A20  — A*, 

substituting  A,  = RA0, 

C R2L0  R* 

- = - + 

C0  L,  1 — R2 

This  last  formula  is  the  one  given  at 
the  first  of  the  article. 
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Contest  Winners  for  the  April  Issue 

In  response  to  the  call  in  the  February  issue  for  manu- 
scripts concerning  the  ideal  amateur  set,  prizes  have  been 
awarded  to  the  writers  of  the  following  articles.  The  subject 
upon  which  the  contest  was  based  was:  What,  in  your  opin- 
ion, is  the  most  efficient  receiving  set  for  amateur  wave 
lengths,  and  what  should  be  the  dimensions  of  the  antenna 
and  the  tuning  coils  for  best  results? 


First  Prize — A Short-Wave  Regen- 
erative Receiver 

rPHE  receiving  tuner  herein  de- 
scribed  is  designed  for  use  on  an 
average  amateur  aerial  having  a nat- 
ural wave  length  of  about  175  meters. 
An  inverted  L type  aerial,  80  feet  long 
and  60  feet  high,  answers  these  re- 
quirements, although  the  length  and 
height  may  be  varied  to  fit  the  location. 
A natural  period  greater  than  175 
meters  is  not  recommended  if  the  sta- 
tion is  to  operate  on  200  meters,  as  an 
aerial  of  such  dimensions  will  not  j>er- 
mit  sufficient  inductance  in  the  prim- 
ary of  the  receiving  tuner,  nor  in-  the 
secondary  of  the  transmitting  oscilla- 
tion transformer,  for  efficient  trans- 
formation. 


ploying  variometers,  but  the  construc- 
tion of  a variometer  is  much  more  dif- 
ficult than  the  simple  coils  required  in 
this  tuner. 

This  receiver  consists  of  three  coils, 
a primary,  a secondary,  and  a tickler 
coil.  The  primary  and  secondary  are 
each  shunted  by  a variable  condenser 
of  0.0005  mfd.  capacity,  and  a vari- 
able condenser  of  0.001  mfd.  capacity 
is  shunted  across  the  high  potential 
battery. 

The  primary  coil  is  a tube  three 
inches  in  diameter,  wound  for  a dis- 
tance of  one  inch  with  30  turns  of  No. 
22  D.S.C.  magnet  wire,  and  tapped  to 
two  5-point  switches  for  single  turn 
variation.  This  coil  has  a total  induc- 
tance of  0.1  millihenries,  and  if  used 


In  choosing  a type  of  receiver  for 
amateur  purposes,  and  for  construc- 
tion by  amateurs,  three  fundamental 
points  should  be  considered : 1st,  effi- 
ciency; 2nd,  simplicity  of  construc- 
tion ; and,  3rd,  ease  of  operation.  That 
these  points  have  been  carefully  kept 
in  mind  in  the  tuner  described,  the  fol- 
lowing will  bear  out. 

With  respect  to  efficiency,  it  should 
be  noted  that  this  type  of  circuit  has 
been  adopted  by  the  Navy  Department, 
the  U.  S.  Signal  Corps,  and  by 
many  foreign  governments.  The  size 
of  wire  for  the  coils  herein  specified 
will  give  maximum  conductance, 
which  IS  IMPORTANT,  contrary  to 
the  popular  belief  that,  because  the 
vacuum  tube  is  a potentially-operated 
device,  its  efficiency  is  not  lowered  By 
using  fine  wire.  The  absence  of  vario- 
meters eliminates  another  source  of 
energy  loss,  and  the  tuning  of  the 
secondary  by  a condenser  instead  of 
taps,  makes  a further  improvement. 

The  simplicity  of  construction  will 
be  apparent  after  noting  the  details 
given.  There  is  an  efficient  circuit  em- 


on the  aerial  described  above,  with  the 
shunt  condenser,  will  respond  to  wave 
lengths  ranging  from  200  to  600 
meters. 

The  secondary  coil  is  a tube  2 
inches  in  diameter,  wound  with  50 
turns  of  No.  24  D.S.C.  magnet  wire. 
No  taps  are  taken  from  the  secondary, 
the  variation  of  wave  length  being 
obtained  by  the  variable  condenser. 
The  secondary  has  an  inductance  of 
0.14  millihenries,  and  will  respond  to 
the  same  range  of  wave  lengths  as  the 
primary.  A maximum  separation  of 
6 inches  between  the  primary  and  sec- 
ondary coils  should  be  provided,  but 
the  constructional  details  can  be  varied 
as  individual  requirements  may  dic- 
tate. 

The  tickler  coil  is  wound  on  a 
wooden  ring,  the  center  of  which  is 
turned  out  large  enough  to  permit 
sliding  the  ring  over  the  secondary. 
A groove  is  cut  out  on  the  edge  of  this 
ring,  the  inside  diameter  of  which  is 
3 inches,  the  width  inch.  In  this 
groove  are  wound  12  turns  of  No.  18 
annunciator  wire,  in  3 layers  of  4 turns 
each.  A D.P.D.T.  switch  is  provided 
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62.  Practice  Set,  with  Red  Seal  Battery  and 

Cord 84.05 

Price  does  not  include  postage. 

Weighs  4 lbs.  packed. 

Send  for  the  New  Edition  of  Our 
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Burtlar  snd  Fire  Alarm  Contrivances,  Electric 
Call  Bells,  Medical  Batteries,  Electrically  Hsated 
Apparatus,  Battery  Connectors,  Switches,  Bat- 
tery Gauges,  Wlrelssa  Telegraph  Instruments, 
Ignition  Supplies,  etc. 


IT  MEANS  MONEY  SAVED  TO  YOU 
to  have  our  Catalog  when  you  want  to  buy. 
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Loud,  Cloar  Signals!! 

AT  ALL  TIMES  WITH  THE 

JONES 
PATENTED 
CRYSTAL 
DETECTOR 

Through  Its  Re- 
markable Flexi- 
bility, the  moat  aenaitlve  spot  in  the  Crystal 
is  instantly  found  and  permanently  held. 
The  Jonee  Detector  presents  six  different 
surfaces  of  the  Crystal  to  the  action  of  the 
needle  without  removal  of  the  Crystal  from 
Its  holder.  Don’t  keep  working  on  a non- 
sensitive  surface;  get  a Jones  Detector  and 
hear  something  Worth  while.  Made  of  solid 
brass,  with  heavy  non-sllpplng  slate  base 
and  double  binding  posts.  Three  dollars  net 
postpaid  or  through  your  dealer.  Send  for 
circular  today. 

We  carry  a line  of  standard  up-to-date 
Wireless  material  and  apparatus  essential  to 
the  requirements  of  the  progressive  amateur 
who  intends  to  construct  his  own  set.  This 
Includes,  Switch  Points,  Binding  Posts.  Hard 
Rubber  Knobs,  Springs.  Primary  and  Sec- 
ondary Switches,  Polished  Hard  Rubber  In 
sheets  for  fronts.  Condensers.  Rheostats,  Po- 
tentiometers. Volt  Meters,  Telephones  and 
many  other  things.  Send  for  condensed  Illus- 
trated price  list  today. 

THE  JONES  RADIO  CO. 

Makers  of 

The  Jones  Patented  Crystal  Detector 
884  Monroe  St.,  Brooklyn,  N.  Y. 


THE  WIRELESS  AGE 

for  throwing  the  tickler  coil  out  of 
circuit  when  a plain  valve  connection 
is  desired,  and  the  coil  is  so  designed 
that  its  insertion  will  not  detune  the 
secondary  circuit. 

When  operating  this  receiver,  the 
desired  signal  is  tuned  in  with  the 
switch  K to  the  right.  When  this  is 
accomplished,  the  tickler  coil  is  thrown 
into  the  circuit  and  moved  over  the 
secondary  until  regeneration  occurs. 
Condenser  C2  is  then  adjusted,  and  the 
coupling  gradually  loosened,  so  that 
freedom  from  interference  will  be  ob- 
tained. It  is  possible  to  receive 
strong  signals  with  a very  loose  coup- 
ling, as  the  amplification  obtained  (3 


to  6 times)  will  compensate  for  the 
loss  of  energy  resulting  therefrom. 

By  the  use  of  suitable  loading  coils 
in  the  primary  and  secondary  circuits, 
this  tuner  will  respond  to  waves  as 
long  as  2,000  meters,  but  it  is  advis- 
able to  remove  these  coils  completely 
from  the  circuits  when  short  waves 
are  being  received. 

In  conclusion,  I would  $ay,  the  con- 
struction of  this  tuner  will  prove  a 
revelation  to  many  amateurs  who  have 
been  content  with  the  simple  vacuum 
tube  connections  heretofore  employed, 
and  will  certainly  repay  anyone  for 
the  time  and  materials  expended. 

Arno  A.  Kluge — California. 


Second  Prixe — A Receiving  Set  for  Amateur  Wave  Lengths 


'T'HE  amateur  is,  of  course,  prim- 
arily  concerned  with  the  reception 
of  signals  from  amateur  transmitting 
sets  which  usually  operate  at  the  wave 
length  of  200  meters.  To  do  this  most 
efficiently  he  ought  to  design  a set 
especially  for  short  waves.  Such  a 
set  was  constructed  by  the  writer  in 
the  Physics  Department  of  the  State 
College  for  Teachers  at  Albany,  N.  Y. 


is  wound  on  part  of  a spherical  sur- 
face, that  is,  a section  of  a ball,  made 
of  wood.  This  section  is  3 inches  in 
diameter  and  1)4  inches  wide.  It  is 
made  to  rotate  by  means  of  a brass 
shaft,  within  a carboard  tube  1)4 
inches  wide  of  the  correct  diameter  to 
allow  clearance.  The  tube  and  the 
inner  core  are  both  wound  nearly  full 
with  equal  quantities  of  No.  28  copper 


and  exceptional  results  were  obtained 
with  it.  Amateur  stations  in  Ohio, 
New  Jersey  and  even  Nebraska  were 
heard  far  above  readable  loudness. 
The  wiring  diagram  appears  in  figure 

A regenerative  vacuum  tube  re- 
ceiver is  used.  With  such  a set  it  is 
advisable  to  use  small  capacities  and 
provide  a means  for  carefully  regulat- 
ing the  inductance  continuously  from 
a minimum  to  a maximum.  Such  var- 
iation may  be  effected  by  placing  two 
coils,  having  equivalent  values  of  in- 
ductance, concentrically  with  provision 
for  rotating  the  inner  one  to  vary  their 
self-inductance. 

The  mutual  induction  between  two 
wires  varies  inversely  as  the  distance 
between  them.  It  is,  therefore,  well  to 
construct  the  inner  coil  of  the  vario- 
meter so  that  its  winding  will  be  as 
close  as  possible  to  that  of  the  outer 
coil.  In  order  to  do  this  the  inner  coil 


wire  in  one  layer.  The  coils  are  then 
arranged  in  boxes  and  provided  with  a 
handle  carrying  a pointer  which 
travels  over  a scale  of  180  degrees. 

Two  of  these  variometers  are  con- 
nected in  the  circuit  of  a specially  con- 
structed coupler.  The  primary  of  the 
coupler  contains  some  20  turns  of  No. 
28  wire  on  a cardboard  tube  about  6 
inches  in  diameter.  The  secondary 
coil  has  15  turns  of  wire  on  a tube  5)4 
inches  in  diameter.  Provision  is  made 
to  allow  very  loose  coupling  between 
the  primary  and  secondary.  A com- 
pile circuit  diagram  is  shown  in 
figure  1. 

It  would  be  of  further  advantage 
to  wind  the  outer  coil  on  a curved  sur- 
face to  bring  the  two  windings  in  close 
proximity.  This,  however,  is  difficult 
without  proper  tools.  The  side  draw- 
ing of  figure  1 gives  the  construc- 
tional details  of  the  variometer. 
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The  antenna  should  be  as  high  as 
possible.  A two  wire  aerial  150  to  200 
feet  in  length  with  the  wires  spaced  4 
to  6 feet  will  do.  The  variable  con- 
denser in  series  with  the  primary  cir- 
cuit gives  very  close  tuning  and  is  es- 
sential for  very  short  waves.  An  ad- 

Third  Prize  — Amateur 

'T'HE  set  I am  about  to  describe  is 
very  efficient  for  wave  lengths  be- 
tween 200  and  3,000  meters.  It  is 
easily  constructed,  low  in  cost  and  em- 
ploys but  one  vacuum  tube.  I use  two 
couplers  and  two  aerials.  One  aerial 
and  tuner  are  built  specifically  for  200 
meters,  and  the  second  combination 
for  wave  lengths  up  to  3,000  meters. 

The  large  coupler  may  be  any  good 
make  of  transformer  the  operator  has 
on  hand,  but  I recommend  that  the  200 
meter  be  specially  constructed.  By 

soft  sort. 

— V. 


ditional  variometer  might  be  con- 
nected in  the  antenna  circuit 
Although  amplifiers  are  in  use  at  the 
college  laboratory,  the  records  men- 
tioned above  were  made  without  an 
amplifying  device  of  any  sort. 

E.  L.  Long — New  York. 

Radio  Receiving  Station 

coupled  in  figures  1 and  2 should  be 
3 inches  long,  3 inches  in  diameter, 
wound  with  No.  24  S.S.C.  wire  tapped 
so  as  to  allow  a variation  of  one  turn 
at  a time.  The  secondary  should  be 
2*4  inches  long  and  2 y2  inches  in  di- 
ameter wound  for  1%  inches  with  No. 
28  S.S.C.  wire.  It  is  not  necessary  to 
take  any  taps  off  of  the  secondary.  A 
small  variometer  is  used  in  the  second- 
ary circuit  to  allow  very  fine  tuning. 

A full  description  of  a variometer 
which  is  very  efficient  for  this  purpose 
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Figure  1 — Third  prise  article 


Small  coupler  Honge  in  A ■aossoMet. 
Large  - ' \ -sso-woo  * 


means  of  a change-over  switch  either 
coupler  and  aerial  may  be  employed 
as  desired.  I consider  the  “T”  type 
antenna  to  be  the  most  efficient  for 
short  wave  work,  but  for  longer  wave 
lengths  I would  advise  a separate  an- 
tenna of  the  “L”  type  about  175  feet 
long  and  as  high  as  possible  above  the 
earth.  The  higher  it  can  be  elevated 
the  longer  the  range.  The  “T”  type 
should  be  100  feet  long  and  60  feet 
high  of  2 wires  of  stranded  phosphor 
bronze  spaced  about  8 feet  apart,  the 
vertical  section  being  separated  about 
15  feet  above  the  earth  by  an  8 foot 
spreader.  For  the  “L”  type  only  one 
wire  is  necessary,  175  feet  long  and  60 
to  100  feet  high. 

The  primary  coil  for  the  short  wave 


may  be  found  in  the  book  “How  to 
Conduct  a Radio  Club.” 

A small  variometer  of  a simple  de- 
sign may  be  constructed  that  will  an- 
swer this  purpose  very  well.  The  outer 
coil  should  be  3j4  inches  in  diameter, 
\l/2  inches  wide,  wound  with  25  turns 
of  No.  28  S.S.C.  wire.  The  inner  coil 
should  be  3 inches  in  diameter  wound 
with  No.  28  S.S.C.  wire.  Care  should 
be  taken  that  the  inner  coil  has  the 
same  amount  of  wire  as  the  outer  coil. 
Cardboard  tubes  may  be  used  and  the 
wire  should  be  well  shellaced.  It  may 
be  mounted  on  a base  and  placed  on 
the  operating  table,  or  if  so  desired 
it  can  be  mounted  on  the  back  of  the 
panel  board,  with  the  rod  that  is  used 
for  rotating  the  inner  coil  extending 
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of  operators  are  needed.  Splendid  ap- 
pointments, attractive  salaries,  rapid  ad- 
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STUDY  WIRELESS  AT  HOME 

GET  READY  FOR  THE  OPENING  DAY 

The  Marconi  Institute  Extension  Training 
Coarse  and  Service  is  t systematic,  time-saving 
means  of  furnishing  students  orderly  and  scien- 
tific training  through  literature  prepared  by  the 
leading  exponents  of  the  art. 

It  is  indispensable  to  experimenters  or  stu- 
dents who  desire  a thorough  working  knowledge 
of  rainiest.  This  service  already  has  been  sub- 
scribed to  by  8,000  men. 

Writt  for  full  particulars. 


Extension  Service  Department 

MARCONI  INSTITUTE 

25  Elm  St  - - - - New  York  City 


Local  and  County  Representatives  Wanted 

to  present  this  course  to  wireless  ama- 
teurs, radio  operators  and  experimenters. 


through  the  panel.  With  the  pointer 
and  scale  on  the  front  of  the  panel,  it 
presents  a very  neat  appearance. 

The  large  coupler  has  a primary  5 
inches  in  diameter  and  6 inches  long 
wound  with  No.  24  S.S.C.  wire  tapped 
so  as  to  allow  a variation  by  one  turn 
at  a time.  The  secondary  should  be 
4 inches  in  diameter,  5 inches  long 
wound  with  No.  28  S.S.C.  wire,  tapped 
every  of  an  inch. 

Variable  condenser  No.  1 should 
have  a capacity  of  about  .004  mfd. 
Variable  condenser  No.  2 has  about 
.0006  mfd.  capacity.  The  variable  con- 
denser shunted  across  the  telephones 
has  a capacity  of  .004  mfd.  It  can  be 
replaced  by  a fixed  condenser  of  sim- 
ilar capacity  but  it  reduces  the  effi- 


siderable  increase  in  signals  on  the  low 
waves.  It  should  be  shunted  by  a 
small  switch  so  that  it  may  be  cut  out 
when  using  the  larger  transformer. 

By  means  of  the  two  double  pole 
double  throw  switches  shown  in  the 
diagram,  either  of  the  couplers  may 
be  connected  to  the  valve  detector. 
This  does  away  with  the  dead  end  ef- 
fects that  are  particularly  noticeable 
on  the  two  hundred  meter  wave 
lengths.  This  set  may  not  look  so  well 
as  the  cabinet  type  of  short  wave  re- 
generative receivers  on  the  market  for 
amateur  use,  but  if  properly  con- 
structed it  will  give  equal  results.  The 
appearance  of  this  set  can  be  increased 
considerably  by  mounting  it  on  a panel 
except  the  tuning  couplers  which 
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Figure  2 — Third  prize  article 


ciency  especially  in  the  short  wave  set. 
Variable  condenser  No.  3 can  also  be 
replaced  by  a small  fixed  condenser 
made  of  a piece  of  mica  2x4  inches 
covered  on  each  side  with  tin  foil ; but 
for  the  best  results  I believe  a small 
variable  should  be  used. 

The  variometer  in  the  plate  circuit 
should  be  the  same  in  design  and  size 
as  the  one  described  above,  and  if 
properly  constructed  will  give  con- 

A Method  for  Reviving 

T THOUGHT  perhaps  it  might  be 
of  interest  to  amateurs  to  know 
how  to  revive  their  old  “B”  bat- 
teries used  with  three  element  vacuum 
tubes  and  save  money.  I carefully 
stripped  the  old  cells  of  their  zincs, 
leaving  the  wax  on  top  of  each  carbon 
and  scraped  the  decomposed  zinc  from 
the  bag  around  the  carbon.  I made 
new  zinc  cups,  lined  them  with  paper 
and  soaked  them  in  a solution  of  zinc 
chloride  and  saturated  ammonium 


should  be  mounted  on  the  operating 
table.  The  telephones  can  be  any 
standard  make  such  as  the  Brandes  or 
Murdock  2,000  ohm  type  which  I find 
to  give  equal  if  not  better  results  than 
the  telephones  ordinarily  employed.  A 
fundamental  wiring  diagram  appears 
in  figure  1 and  the  assembled  appa- 
ratus with  all  connections  in  figure  2. 

W.  S.  Taylor — New  York. 

an  Auction  “B”  Battery 

chloride.  I also  soaked  the  carbon 
sacks  in  the  same  solution.  The  pro- 
portion of  the  two  chemicals  is  not 
very  important,  one  part  ZN  CL  to 
two  or  three  NH4CL  being  used.  The 
cells  worked  over  in  that  way  gave 
1.4  volts.  The  zincs  were  formed 
around  a cylinder  of  the  right  diam- 
eter and  soldered.  It  is  a rather  big 
job,  but  if  ten-cent  flashlight  batteries 
are  not  to  be  had  it  saves  money. 

Jacob  Jordan — Indiana. 
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Pre-War  Amateur  Radio  Work 

A/C ANY  of  the  radio  amateurs 
throughout  the  United  States 
will  be  interested  in  the  pre-war  dis- 
tance records  made  by  Station  6EA,  at 
Los  Angeles,  California,  some  of 
which  have  never  been  published. 

Radio  amateurs  on  the  Pacific  Coast 
have  done  some  very  excellent  long 
distance  work  both  in  regard  to  trans- 
mission and  reception.  Our  amateur 
radio  station,  for  one,  obtained  good 
results,  especially  between  the  hours 
of  ten-thirty  at  night,  and  two  and 
after,  in  the  morning.  Using  a home- 
made regenerative  receiver,  the  writer 
picked  up  9ZN  of  Chicago,  (1730 
miles)  on  a wave  of  425  meters,  call- 
ing 9ZF  of  Denver.  This  occurred 
during  March,  1917,  on  a clear  eve- 
ning after  midnight.  In  February, 
1917,  we  heard  7ZC  of  Lewiston,  Mon- 
tana, (1,005  miles),  also  on  a 425 
meter  wave  He  was  working  with 
7ZN  at  Vancouver,  Washington.  An- 
other night  in  February  w'e  picked  up 
two  stations  on  425  meters.  One  was 
9XN  at  Grand  Forks,  North  Dakota, 
who  was  calling  9XV,  5BV  and  8YI, 
between  the  hours  of  ten  and  midnight. 
The  other  one  was  5ZC  at  Dallas, 
Texas,  who  was  heard  working  with 
5ED  after  midnight.  These  distances 
are,  respectively,  1,445  and  1,240 
miles.  The  above  mentioned  distances 
are  the  maximum  we  have  been  able  to 
cover. 

We  have  had  excellent  results  in 
transmitting  over  long  distances.  Our 
transmitter  is  entirely  homemade  and 
of  half-kilowatt  capacity.  The  aerial 
is  of  the  inverted  “L”  type,  fifty  feet 
high  and  forty-five  feet  long,  giving 
a wave  length  of  about  195  meters. 

We  received  a letter  from  the  oper- 
ator at  the  Marconi  station  KDU,  at 
Juneau,  Alaska,  stating  he  had  heard 
our  signals  quite  distinctly  while  we 
were  working  with  7ZN,  on  March  1, 
1917,  at  eleven-fifty  p.  m.,  Sitka  time 
(12.50  A.  M.  Pacific  Coast  time).  The 
distance  to  Juneau,  Alaska,  from  Los 
Angeles  as  computed  by  spherical 
trigonometry,  is  1,840  miles,  which  is 


our  record  transmission.  The  operator 
at  KDU  was  using  the  Marconi  type 
ldl  tuner,  crystal  detector,  and  Bald- 
win Mica  diaphragm  receivers. 

The  steamer  D.  G.  Scofield  (WRD) 
heard  our  station  1,289  miles  west  of 
San  Francisco,  which  is  approximately 
1,500  miles  from  Los  Angeles.  This 
same  ship  picked  up  our  station  when 
20  miles  north  of  Seattle.  Station 
9ADL  of  Milwaukee,  Wisconsin, 
heard  our  signals,  the  distance  being 
1,730  miles. 

The  above  is  a fair  illustration  of 
the  possibilities  in  amateur  long  dis- 
tance communication  previous  to  the 
war.  By  utilizing  some  of  the  dis- 
coveries made  during  the  war,  these 
records  will  undoubtedly  be  excelled. 

Howard  C.  Seefred — California. 

Undamped  Stuff 

I tired  of  interference,  so  I though  it  would 
be  fine 

T o buy  a lube  and  build  myself  a feed-back 
heterodyne, 

To  hear  the  latest  line  of  dope,  swift-wing d 
by  night  and  day. 

From  Eiffel  Tower  or  Babylon,  Iceland 
and  far  Cathay. 

( That  was  the  Prolog ) 

I scraped  up  microfarads,  enough  to  choke 
a horse  j 

A flock  of  milihenries  too,  to  balance  up, 
of  course; 

Then  I beat  ’em  all  together  till  the  racket 
made  me  deaf, 

And  multiplied  each  screw  and  bolt  by  L C 
2KF, 

I made  a characteristic  curve,  I liked  the 
way  it  bent, 

I smeared  the  proper  volts  and  juice  upon 
the  filament, 

And  hooked  up  just  enough  dry  cells  for 
pressure  on  the  plate. 

Nothing  went  amiss,  I thought — but  it 
wouldn’t  oscillate! 

I tied  a new  condenser  with  a leak  up  to 
the  grid; 

Then  I jerked  it  out  again;  but  no  matter 
what  I did, 

My  efforts  were  in  vain ; I tried  most  every- 
thing 

But  no  canary  bird  inside  woke  up  to  start 
to  sing. 

Avaunt,  O,  feed-back  heterodyne  l and 
straightway  let’s  prepare 
Another  way  to  hear  the  lay  of  sigs  in 
ether'd  air. 

From  dark  to  dawn,  to  list,  adorn’d,  in 
chaste  and  simple  nighties, 

While  the  stuff  comes  in  on  bent  hairpin 
and  good  of  iron-pyrites. 


SERVICE 


AND 


QUALITY 


Drawing  Materials 
Surveying  Instruments 
Sensitized  Papers 


Quality  products  de- 
livered when  you  want 
them. 

Try  our  Gold  Seal 
blue  print  paper — 
100%  pure — 100% 
satisfaction. 

Working  samples  cm 
request. 


New  York  Blue  Print 
Paper  Co. 

102  Reads  St.,  New  Tods  City 

Write  Jot  Catalog  W 


Are  You  Ready  (or  the 
Opening  Day? 

To  help  you  get  ready 
we  are  making  you  a 

SPECIAL  OFFER 

Act  quickly  and  save  money.  We 
will  mail  you  The  Wireless  Age  for 
one  year  and  give  you  your  choice  of 
Practical  Wireless  telegraphy.  Vacuum 
Tubes  or  Practical  Aviation  for  $2.75. 
Or  The  Wireless  Age  and  Radio  Tele- 
phony for  $3.00.  Mail  your  order  to- 
day. 
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3 BOOKS  NEEDED 
BY  EVERY 
AVIATOR 


For  the  Pilot,  ^Mechanician,  ‘Drafts- 
man, Designer  and  Constructor 


Practical 

Aviation 

$1.75 


PRACTICAL  AVIATION 
Including  CONSTRUC- 
TION and  OPERATION 

By  J*  Andrew  White 
The  fint  complete  text- book. 
Full  doth,  over  200  illustra- 
tions. 200  page*.  Price  $1.75 
potfpeid. 


Practical 

Wireless 

Telegraphy 

$1.75 


PRACTICAL  WIRELESS 
TELEGRAPHY 

By  E.  E.  Bucher 
The  recognized  standard  wire- 
less text-book. 

Cloth  bound.  352  pages.  340 
illustrations.  Price  $ f.75  post- 
paid. 


Radio 

Telephony 

$2.00 


RADIO  TELEPHONY 

By  Alfred  N.  Goldsmith,  Ph.D. 
The  only  book  treating  Radio 
Tdephony  in  all  its  aspects. 
Full  cloth.  256  pages.  226 
illustrations.  Price  $2.00  post- 
paid. 


SPECIAL  OFFER 

All  three  books  for  $4.00 


WIRELESS  PRESS,  Inc., 

25  Elm  Street,  New  York 


The  Vacuum  Tube  Transmitter  for  “dope”  is  not  theoretical  but  is  based 
the  Amateur  upon  actual  experiments, 

a ul.  ..  Among  other  tests,  three  sets  of 

\ MONG  the  manuscripts  published  eqUaj  power  were  operated  at  equal 

^ in  the  "January  issue  of  The  distance  from 

a receiving  station  at 

Wireless  Age  on  interference,  the  one  onj  jq  meters  difference  in  wave 

by  A.  J.  HoL>om  is  of  real  value.  The  length.  The  receiving  operator  was 

vacuum  tube  transmitting  set  is  prac-  able  to  read  ^ of  the  three  at  will 

tical.  It  is  easy  to  operate  when  the  without  undue  interference  from  the 

proper  tubes  can  be  had.  Of  course,  others 

any  undamped  wave  sender  is  more  By  using  the  hook-up  formerly  em- 
efficient  than  spark  sets.  ployed  in  the  receiving  set  and  substi- 

Any  oscillating  audion  set  such  as  tuting  a larger  tube  and  a higher  plate 

used  for  receiving  from  arc  senders  voltage,  considerable  power  may  be 

may  be  used  for  transmitting.  I won-  radiated.  In  case  one  tube  is  not  suf- 

der  how  many  amateurs  ever  stopped  ficient,  they  may  be  operated  in  par- 

to  think  that  their  heterodyne  receiving  allel. 

sets  are  sending  out  feeble  undamped  Two  pieces  of  apparatus  called  for 
waves.  which  may  be  difficult  to  obtain  are  a 

I have  repeatedly  used  an  ordinary  proper  tube  and  a source  of  high  volt- 
receiving set  of  the  above  type  to  trans-  age  for  the  plate  circuit.  It  is  custom- 

mit  over  a distance. of  almost  one-half  ary  to  use  a motor  generator  set  to 

mile.  The  source  of  energy  was  the  change  any  convenient  source  of  cur- 

small  B battery  in  the  plate  circuit,  rent  such  as  110  volts  AC  into  about 

With  a standard  set  using  50  watts  I 300  to  500  volts  DC.  A high  voltage 

have  carried  on  excellent  communica-  battery  of  reasonable  cost  may  be  on 

tion  over  a distance  of  18  miles.  I the  market  at  a later  date, 

give  these  examples  to  show  that  my  Geo.  E.  Baker — Texas. 

Queries  Answered 

Answer!  will  be  given  in  this  department  to  questions  of  subscribers, 
covering  the  full  range  of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are  of  general  interest 
to  readers  will  be  published  here..  The  subscriber’s  name  and  address 
must  be  given  in  all  letters  and  only  one  side  of  the  paper  written 
on;  where  diagrams  are  necessary  they  must  be  on  a separate  sheet 
and  drawn  with  India  ink.  Not  more  than  five  questions  of  one 
reader  can  be  answered  in  the  same  issue.  To  receive  attention 
these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 

H.  P.  M.,  Royse  City,  Texas:  of  various  types  of  induction  telegraph 

The  crystaloi  detector  will  not  respond  systems, 
to  undamped  oscillations,  therefore  your  In  regard  to  the  matter  of  receiving 
first  query  does  not  require  further  com-  aerials : the  dimensions  make  little  differ- 

ment.  ence  if  you  use  a vacuum  tube  amplifier  as 

In  reply  to  query  No.  2,  the  dimensions  a detector.  For  the  reception  of  amateur 

of  an  aerial  for  receiving  foreign  stations  wave  lengths,  the  antenna  should  not  be 
abroad  are  immaterial,  provided  you  pos-  more  than  120  feet  in  length.  Two  wires 

sess  sensitive  receiving  apparatus.  A cas-  will  do  as  well  as  four  wires, 

cade  radio  frequency  amplifier  will  permit  We  have  no  data  on  the  Arlington  and 
reception  of  signals  over  enormous  distances  Key  West  press  schedules,  but  we  presume 
with  small  antennae.  ■ that  the  old  schedule  will  be  adhered  to  in 

* * * the  future. 

A.  N.  W.,  Bolivar,  N.  Y.:  Replying  to  your  fourth  query:  The 

Ques.  (1) — I have  a telephone  generator  radio  stations  of.  the  United  States  employ 
giving  about  115  volts  and  2 to  3 amperes,  both  damped  and  undamped  wave  transmit- 
When  run  at  2,000  R.P.M.,  it  should  give  ters.  Ships  generally  use  spark  transmitters 
over  300  watts,  60  cycle  A.  C.  Barring  dif-  although  the  larger  battleships  have  in- 
ficulties,  such  as  heating,  could  this  gener-  stalled  high  power  arc  transmitters  for  long 
ator  be  used  to  excite  a % kw.  closed  core  distance  communication, 
transformer  for  wireless  transmission  or  The  book  “How  to  Conduct  a Radio 
experiment?  Club,”  will  give  you  complete  dimensions 

Ans.  (1) — If  the  output  of  this  generator  of  a receiving  tuner  suitable  for  reception 

is  as  you  state,  and  it  does  not  overheat  of  the  time  signals.  The  text-book  “Prac- 

on  full  load,  we  see  no  reason  why  it  could  tical  Wireless  Telegraphy”  contains  a de- 

not  be  employed  in  the  manner  you  state,  scription,  with  dimensions,  of  a receiving 

Ques.  (2) — I have  an  8 volt,  10  ampere  tuner  for  wave  lengths  up  to  12,000  meters, 

dynamo  which  I desire  to  employ  to  charge  * * * 

a storage  battery  to  be  placed  800  or  900  M.  L.,  Champaign,  111.: 

feet  from  the  source.  What  size  wire  would  Your  questions  regarding  a specific  type 

you  suggest  as  being  desirable  to  carry  the  of  vacuum  tube  are  too  general.  In  fact  the 

necessary  charging  current  with  a minimum  data  you  have  supplied  is  insufficient  to 

of  line  loss?  give  you  definite  information  regarding  the 

Ans.  (2) — A No.  6 or  No.  8 wire  would  circuit  for  this  particular  tube.  Various 

have  sufficient  current  carrying  capacity  to  connections  are  used  in  vacuum  tube  trans- 
meet this  requirement.  mitters  and  some  of  them  cannot  be  pub- 

* * * lished  until  the  signing  of  the  armistice. 

W.  P.  B.,  Freedom  Station,  Ohio:  The  text-book  “Vacuum  Tubes  in  Wireless 

In  reply  to  your  first  query,  we  are  unable  Communication”  gives  numerous  diagrams 
to  give  you  data  regarding  an  earth  trans-  covering  the  vacuum  tube  situation  in 
mitting  system,  because  you  have  not  stated  general. 

the  type  of  apparatus  you  wish  to  use.  If  Regarding  the  500  watt  generator  for  the 
you  will  go  to  a local  Public  Library  and  vacuum  tube : It  is  suggested  that  you  com- 

obtain  a copy  of  Fahie’s  “History  of  Teleg-  municate  with  the  Crocker-Wheeler  Co. 

raphy,”  you  will  find  complete  descriptions  of  New  York,  for  further  details. 
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BATTERIES 

MANUFACTURED 

BY 

THIS  COMPANY 
ARE  USED 

by  Large  Central  Light- 
ing and  Power  Com- 
panies. 

By  Telephone  and  Tele- 
graph Companies  and 
for  Wireless. 

For  Mine  Locomotives, 
Battery  Street  Cars, 
Railway  Signals, Etc. 
For  Electrical  Vehicles 
and  Industrial  Trucks. 
For  Automobile  Start- 
ing and  Lighting. 


“Exibc”  Batteries 

have  earned  their  right  to  first  consideration  for  Wireless 
Service  and  Emergency  Lighting.  In  this  and  other  fields 
where  the  application  of  storage  battery  power  is  an  im- 
portant factor,  they  have  proved  their  ability  to  give  in- 
stant and  adequate  power,  and  long  life. 

Thirty  years  of  storage  battery  building  experience  is 
built  into  Battery.  That  experience  is  an  assur- 

ance of  consistent  and  dependable  storage  battery  per- 
formance to  the  “lExfoe”  user. 

The  Electric  Storage  BaitehyCo. 

The  oldest  and  largest  manufacturer  of  Storage  Batteries  in  the  country. 

1888  - PHILADELPHIA  - 1010 

New  York  Chicago  Cleveland  Rochester  Minneapolis  Washington  Denver 
Boston  St.  Louis  Atlanta  Pittsburgh  Kansas  City  Detroit  San  Francisco  Toronto 


‘Exit*’ 

/2V 


A new  wireless  magazine  that 
should  interest  you 


“Sea,  Land 
and  Air” 


Published  by  The  Wireless 
Press,  Sydney,  N.  S.  W. 

Controlled  by  Amalgamated 
Wireless  (Australasia)  Ltd. 

HERE  you  have  a new 
monthly  journal,  pub- 
lished in  Australia  for  radio 
men  everywhere. 

Its  72  pages  of  interesting  text, 
illustrations  and  diagrams  pre- 
sent the  very  latest  develop- 
ments in  wireless  work. 

All  Australasian  matters  relat- 
ing to  Radio  Telephony,  Radio 
Telegraphy,  Mercantile  Marine, 
Navy  and  Aviation  are  de- 
scribed and  illustrated  fully — 
right  up  to  the  minute. 

Technical  subjects  are  de- 
scribed in  simplest  terms. 

Subscription  price,  $3.00  per 
year. 

THE  WIRELESS  PRESS 

SYDNEY,  N.  S.  W. 
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" THERE’S  MONEY  IN  IT" 

learn  telegraph 

MORSE  AND  WIRELESS: 


-'=KF- 

mORIE 


TEACH  YOURSELF 

in  half  usual  time,  at  trifling  cost,  with  the  wonderful  Automatic  Transmitter.  THE 
OMNIGBAPH.  Sends  unlimited  Morse  or  Continental  messages,  at  any  speed. 
jURt  as  an  expert  operator  would.  Adopted  by  U.  S.  GoverxmnL  4 styles.  Catalagve  free. 
OMNIGRAPH  MFG.  CO„  89- C.  Cortlandt  8t„  New  York 


RADIO  APPARATUS 

of  Acknowledged  Superiority 

We  herewith  announce  our  intention  of  again 
entering  the  experimental  field  with  high  grade 
equipment  and  intend  to  keep  the  prices  within 

the  reach  of  all. 
Wp  have  improved 
greatly  on  our 
standard  instru- 
ments and  will  de- 
velop new  ones 
from  time  to  time. 

We  will  make  prompt 
shipment  of  any  appa- 
ratus listed  in  our  cata- 
logue. 

NOTE — 10*  advance 
over  all  catalogue  prices. 
Cabinet  sets  built  to 
your  own  specifications. 
Just  send  us  a sketch 
and  state  as  near  as  pos- 
sible what  you  desire. 
Our  prices  will  interest 
you.  Send  stamps  for 
catalogue. 

The  Radio  Apparatus  Co. 

Type  93  Undamped  Wave  Set  POTTSTOWN,  PENNA. 
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1,000  TO  1,000,000  VOLTS 

Jr  Insulators  Are  Standard  with 
United  States  Navy  ?^d  Army 


No.  <811 


No.  7870 


AND  WIRELESS  TELEGRAPH  AND  TELEPHONE  COMPANIES 
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LIGHTNING-PROOF  INSULATORS 


Medal  and 
Diploma  received 
at  World**  Fair, 
St.  Loafa, 
1904 


“MAFF  IN  AVFPTCA" 

I.OUIS  STEINBKKC.KK'S  PATENTS 


Medal  and 
Diploma  received 
at  World'* 
Colombian  Kipo- 
■ltloa,  ChtrnKo, 
IBM 
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Accurate 


Capacity  Measurements 

Radio  Engineers  and  Operators  will  welcome  this  unique  instrument — ' 


Model  372 


DIRECT  READING 


MICROFARADMETER 


if 


•I  » 


a 


mi 


te 


* 


a • 


| It  furnishes  a means  for 
determining  the  capacity 
values  of  AERIALS  or 
CONDENSERS  instan- 
taneously and  within  an 

ACCURACY  OF  1 
PER  CENT  over  a con- 
siderable range  of  Voltage 
and  frequency  variation. 

The  application  of  this 
remarkable  instrument  is 
exceptionally  simple  and 
merely  involves  having 
available  a proper  source 
of  alternating  current. 


BalUtin  3001- A greia,  compute 
information  will  bn  fwnuhed  upon 
roquoat. 


Weston  Electrical  Instruments  for  every  field  of  Indicating  Electrical  Measurement. 

Address  your  nearest  Weston  Agent,  or  write  the  Home  Office  for  Catalogs  and  Bulletins,  stating  the  especial  field  that  interests  you. 


Weston  Electrical  Instrument  Company,  27  Weston  Ave.,  Newark,  N.  J. 


New  York 
Chicago 
Philadelphia 
Boston 
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Cincinnati 

Pittsburgh 

Richmond 
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Minneapolis 
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Quick  Service 
Fine  Quality 


Bronze  and  Aluminum 

Castings  of  the  Better  Grade 

Our  facilities  enable  us  to  make  prompt  shipments  of  quality  castings  in 
large  quantities  at  attractive  prices. 

Castings  guaranteed  true  to  pattern. 

Let  us  quote  on  your  requirements. 

Bronze  Rods  and  Bushing  Castings 


Fischer-Sweeny  Bronze  Company 

HOBOKEN,  NEW  JERSEY 


AMERICA’S  FOREMOST  SCHOOL 

FOR  INSTRUCTION  IN 

WIRELESS  TELEGRAPHY 


Masterly  Improvements  In  the  art  have 
been  made  during  the  past  few  years.  The 
perfection  of  Weagant’s  apparatus  for  the 
elimination  of  static  Interference  removes 
the  last  obstacle  to  World-Wide  Wireless 
Communication. 

Hundreds  of  trained  Wireless  Experts  will 
be  required  to  carry  out  the  details  of  the 
proposed  Intercontinental  Radio  Service. 
Numerous  expert  operators.  Inspectors,  in- 
stallers and  engineers  will  constitute  the 
staff  at  the  various  statlona 


Where  do  you  stand  in  the  present-day 
expansion  of  Wireless  Telegraphy? 

The  American  Merchant  Marine  and  En- 
larged Navy  will  require  thousands  of  wire- 
less telegraph  and  telephone  operators. 

Motor  Boats,  Pleasure  Tachts  and  other 
small  types  of  water  craft  will  make  use  of 
the  Wireless  Telephone,  which  has  been 
highly  perfected. 

Isolated  Cities  of  Central  and  South  Amer- 
ica which  have  no  means  of  telegraphic  com- 


munication will  be  linked  together  with  low 
power  wireless  stations  and  with  higher 
power  stations  for  communication  with  other 
•countries. 

Postal  Aircraft  will  require  radio  appa- 
ratus for  communication  with  principal  cities 
situated  along  the  proposed  routea 

Join  now  and  take  advantage 
of  the  opportunities  placed 
before  you. 


Day  and  Evening  Classes  throughout  the  year. 


Remember  we  have  more  than  6,000 
graduates  to  our  credit. 


Branch  School:  New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 

Address  all  Inquiries  to  Director  of  Instruction 
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THE  MAN  WHO  BUILDS  HIS 
OWN  WIRELESS  APPARATUS 

Are  you  one  of  the  men  who  take  more  interest 
in  constructing  their  own  wireless  apparatus 
than  in  purchasing  the  complete  set  from  the 
manufacturer? 

You  have  thousands  of  fellow  enthusiasts  all 
over  this  country.  There  surely  is  great  sat- 
isfaction in  “making  your  own”  apparatus 
and  knowing  exactly  the  kind  and  quantity  of 
material  that  goes  into  each  working  unit. 

Your  insulation  may  be  good  or  bad  according 
to  the  material  used.  Ask  any  of  the  former 
amateurs  and  experimenters  what  satisfaction 
they  secured  from  genuine 

BAKELITE-DILECTO 

then  ask  the  modern*  wireless  man  what  he 
thinks  of  this  insulation.  You  will  find 
BAKELITE-DILECTO  used  wherever  insula- 
tion is  needed  in  the  better  types  of  modern 
apparatus. 

It's  so  convenient  to  use  because  it  is  furnished  in  Sheets , 

Rods  and  Tubes.  Waterproof,  permanent  and  strong. 

We  also  manufacture  Vulcanized  Fibre  and  Conite  for 
special  insulating  purposes. 

Let  us  show  you  how  our  Standard  Products 
can  be  made  to  solve  your  insulating  problems. 


THE  CONTINENTAL  FIBRE  CO. 

NEWARK,  DELAWARE 
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Variable  Air  Condenser  Type  182 

THE  illustration  shows  our  new  variable  air  condenser,  the  plates 
being  especially  designed  to  give  an  approximately  even  variation 
of  capacity  through  the  scale.  It  has  bearings  top  and  bottom  of  brass 
on  steel,  and  is  furnished  with  extension  handle;  the  whole  construc- 
tion making  it  well  adapted  for  uses  where  a small  accurate  condenser 
is  required. 

PRICE,  COMPLETE,  $10.00 
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TWO  TYPES  OF  MICA  TRANSMITTING  CONDENSERS  SUITABLE  FOR 
MODERN  AMATEUR  APPARATUS.  21,000  VOLTS,  .004  MFD. 


Make  Your  Wireless  Apparatus 
Last  Longer  and  Work  Better 

The  wireless  amateur  and  experimenter  is  once  more  busy  constructing  apparatus  for  use 
the  moment  that  orders  go  forward  allowing  amateur  stations  to  open. 

The  kind  of  apparatus  you  used  before  the  war  doubtless  answered  your  purpose  nicely, 
but  just  consider  the  tremendous  advancement  made  in  the  art  during  the  past  two  years 
and  you  will  appreciate  your  modem  apparatus  must  contain  several  new  types  of  equip- 
ment to  bring  it  up  to  date. 

DUBILIER 

MICA  CONDENSERS 

proved  their  real  worth  in  the  Navy,  the  Signal  Corps,  and  as  a part  of  the  equipment  of  the  fighting 
Airplanes  both  here  and  abroad  since  1916.  They  made  it  possible  for  wireless  messages  to  be  sent  and 
received  during  all  kind  of  weather  and  under  most  trying  conditions  when  every  message  had  its  own 
important  story  to  tell  and  had  to  reach  its  destination  without  fail. 

You  can  now  purchase  a genuine  DUBILIER  MICA  CONDENSER  for  your  new  set  for  any  voltage 
and  capacity.  They  replace  Leyden  Jars  with  greater  efficiency  and  without  brush  discharge  and  with 
negligible  losses.  They  are  compact  and  indestructible. 

Made  in  any  capacity  up  to  1 ,000,000  volts.  Special  condensers  supplied  for  experimental  work. 

Used  in  practically  every  Government  installation. 

* DUBILIER  MICA  CONDENSERS  are  now  ready  for  your  use. 

Write  for  complete  catalogue 

DUBILIER  CONDENSER  CO.,inc. 

217  CENTRE  STREET  NEW  YORK 

For  Great  Britain,  Address  DUBILIER  CONDENSER  COMPANY,  Ltd., 

I and  3 Stephen  St.y  London,  W.  I.,  England 
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Aircraft  Wireless 

Photo:  Press  Til.  Svce.  Photo:  Keystone  View  Co. 


To  the  left:  Gunner  H.  Leaver  at  the  wireless 

I phone  on  one  of  the  craft  of  the  aerial  coast  pa- 
trol, which  in  peace  time  is  employed  in  locating 
I vessels  in  distress  or  in  response  to  any  coast 
■ alarm 

Above:  A close-up  view  of  the  U.  S.  Navy’s 

latest  flying  boat,  F-5-L,  showing  the  radiophone 
installation  and  the  operator 


Photo : Inti  Film 

Launching  the  world’s  greatest  airship  in  England;  the  operator  may  be  seen  at  the  door  of  the  wireless  cabin  on  the  right 
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Wireless  Carries  Voice  Across  the  Atlantic 

ROBERT  WELLES  RITCHIE,  correspondent,  was 
the  first  to  make  public  the  announcement  that  the 
human  voice  traversed  the  Atlantic  at  7 o’clock  on  the 
morning  of  March  19. 

After  many  months  of  preliminary  experiments  in  long- 
distance telephony,  a Marconi  engineer  in  a wireless  hut 
at  Clifden,  Ireland,  at  that  hour,  called  “Glace  Bay.” 

Instantly  the  answer  came. 

“Glace  Bay  talking.” 

From  that  moment  on,  continuously,  Clifden  communi- 
cated with  Nova  Scotia,  the  voices  carrying  strong  and 
clear  all  day. 

There  were  no  sentimental  speeches  about  the  marvel 
of  God’s  work,  but  the  technical  engineers  talked  about 
improvements  of  the  system  which  thus  carries  man’s 
voice  across  the  Atlantic  as  readily  as  between  New  York 
and  Hoboken. 

“Our  experiment  was  a complete  success, * said  General 
Manager  Bradfield,  of  the  English  Marconi  Company. 
“Transmission  was  absolutely  instantaneous,  and  the 
voices  were  as  clear  as  over  the  telephone.  After  the  first 
messages  were  exchanged,  conditions  were  so  perfect  that 
our  engineers  continued  their  conversations  all  day,  sav- 
ing the  delay  of  writing  their  comments  and  recommenda- 
tions regarding  improvements.  I am  sorry  I am  unable 
to  give  a detailed  account  at  this  time.” 

* London  first  heard  the  news  when  Godfrey  Isaacs, 
managing  director  of  Marconi’s  Wireless  Telegraph  Co., 
Ltd.,  made  the  simple  announcement  at  a dinner  of  the 
American  Chamber  of  Commerce  : 

“Today  we  made  experimental  tests  of  wireless  tele- 
phony between  Ireland  and  Nova  Scotia.  They  were 
completely  successful.  I look  forward  to  the  time,  in  the 
near  future,  when  you  gentlemen  can  talk  to  your  horn* 
office  as  easily  as  with  any  London  address.” 

Later,  according  to  Mr.  Ritchie,  Marconi  himself 
observed  : 

“Within  three  months  you,  from  your  hotel  room  in 
London,  will  be  able  to  call  any  New  York  telephone 
number  and  get  it  inside  of  fifteen  minutes,  and  then  talk 
for  three  minutes  for  five  dollars.” 

Though  detailed  information  regarding  wireless  tele- 
phoning between  Ireland  and  Canada  is  withheld  for  the 
present  by  the  Marconi  Company,  the  transatlantic  wire- 
less telephone  promises  to  be  an  astonishing  success  and 
that  the  first  efforts  to  talk  through  the  air  were  much 
more  successful  than  the  first  attempts  at  wireless  tele- 
graphing. 

The  establishment  of  a regular  system  of  commercial 
wireless  telephony  from  New  York  to  London  is  believed 
to  be  now  merely  a question  of  time,  and  before  long 
Sydney,  Australia,  and  the  furthest  parts  of  the  earth 
will  be  placed  on  the  aerial  exchange. 

On  March  20  the  U.  S.  Navy  Department  also  an- 
nounced that  one-way  wireless  telephone  conversations 
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were  held  between  the  Naval  Radio  Station  at  New 
Brunswick,  N.  J.,  and  the  American  transport  George 
Washington  throughout  her  voyage  from  New  York  to 
Brest. 

The  messages  were  sent  from  the  station  at  New 
Brunswick,  erected  by  the  American  Marconi  Company 
before  the  war,  but  which  was  taken  over  by  the  Govern- 
ment and  has  since  been  under  naval  operation. 

The  George  Washington  received  wireless  telephone 
messages  and  replied  to  them  by  wireless  telegraph,  not 


The  new  meuenger  boy 

— O.  S.  Williamt  in  th*  N.  Y.  Journal 


having  a radiophone  apparatus  for  sending  messages  over 
long  distances.  One  of  the  messages  sent  by  wireless 
telephone  to  the  George  Washington  was  from  Secretary 
Daniels.  President  Wilson  listened  to  the  wireless  words 
of  Mr.  Daniels  but  was  unable  to  reply  vocally. 


British  Record  in  Technical  Development  Criticized 
in  London 

A N EDITORIAL  in  the  London  Electrician  credits 
American  inventiveness  with  many  of  the  advances 
in  wireless  and  takes  England  to  task  for  her  lack  of  con- 
tribution to  the  art  on  a scale  of  equality  with  other  na- 
tions. In  opposing  control  of  radio  by  the  British  Gov- 
ernment, the  editorial  observes : 

“In  view  of  the  immense  volume  of  progress  in  all 
branches  of  technology  with  which  the  private  investi- 
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gator  must  be  credited,  it  would  seem  that  great  harm 
would  result  from  hasty  decisions  to  debar  him  from 
wireless  telegraphy.  No  amount  of  liberty  for  established 
firms  could  compensate  for  the  extinction  of  the  inde- 
pendent worker ; in  fact,  his  extinction  would  assist  these 
firms  to  become  great  monopolies. 

“Our  national  record  in  wireless  telegraphy,  apart  from 
the  finanacial  side,  is  a sorry  one.  None  of  the  new  ideas 
that  have  revolutionized  the  subject  during  the  past  seven 
years  can  be  regarded  as  having  their  origin  or  full  de- 
velopment in  this  country.  The  conception  of  beat-recep- 
tion is  American.  The  three-electrode  thermionic  relay  is 
American.  The  method  of  generating  oscillations  by  aid 
of  three-electrode  relays  was  invented  (probably  inde- 
pendently) in  Germany  and  the  United  States.  The  con- 
trol of  large  high-frequency  currents  by  magnetic  relays  is 
likewise  of  German  and  American  origin.  The  multipli- 
cation of  frequency  by  aid  of  the  properties  of  iron  is 
French,  Italian  and  German.  The  success  in  high-fre- 
quency generation  by  alternators  is  American,  French  and 
German.  Even  the  design  of  the  valves  which  we  used  by 


Wireless  possibilities! 

— Fay  King  in  thg  N.  Y.  Journal 


tens  of  thousands  in  the  war  is  not  native ; we  have  been 
the  humble  copyists  of  the  French  in  this,  and,  according 
to  some  accounts,  second  rate  in  that  capacity.  The 
theory  of  the  operation  of  the  circuits  is  mainly  due  to 
French  and  Italian  perspicacity.  Nearly  all  amplifier  de- 
sign and  development  is  French  and  American.  Our  main 
successes  in  this  subject  during  the  war  have  been  in  the 
improvement  in  detail  of  wireless  telegraph  apparatus, 
and  in  this  we  may  probably  be  credited  with  having  done 
exceedingly  well;  but  the  fact  remains  that  no  novelties 
of  the  first  order  of  importance  arose  in  the  work  done 
in  this  country.” 


Photographic  Recording  Method  to  Speed  Up  Wireless 
Transmission 


TX/TRELESS  messages  can  be  received  and  recorded 
at  greater  speed,  as  a result  of  a new  photographic 
device  now  being  used  at  the  naval  station  at  Otter  Cliffs, 
near  Bar  Harbor,  Me.  Although  the  instrument  is  not 
immune  from  the  effects  of  static  “strays,”  it  has  suc- 
cessfully recorded  messages  at  high  speed  regardless  of 
strong  static  interferences  that,  without  its  aid,  would 
have  baffled  the  receiving  operator.  It  is  said  that  this 
machine  has  frequently  recorded  at  the  rate  of  400  words 
per  minute  and,  on  one  occasion,  600  words. 

Up  to  this  time  the  most  rapid  method  of  recording 
radio  signals  has  been  by  dictaphone,  but  the  phono- 
graphic method  has  never  yet  approached  the  rate,  of  600 
words  per  minute,  so  the  new  instrument  has  hung  up  a 
new  speed  record. 

Speedy  sending  and  receiving  can  condense  the  traffic'; 


a greater  volume  can  be  sent  with  a minimum  number  of 
stations.  When  it  is  remembered  that  a pair  of  wireless 
stations — one  in  Europe  and  one  here — can  easily  cost 
$2,000,000,  the  item  of  keeping  down  overhead  charges 
by  rapid  sending  will  be  easily  appreciated. 

Expert  operators  have  been  known  to  receive  thirty- 
five  words  per  minute  for  a short  time  under  perfect  con- 
ditions, but  average  reception  has  been  fifteen  to  twenty 
words  per  minute,  or  1 ,000  words  per  hour. 

The  photographic  recorder  in  operation  at  Bar  Harbor 
has  repeatedly  recorded  regular  traffic  schedules  ranging 
from  1 ,000  to  7.000  words  without  interruption,  and  at  a 
speed  of  forty  to  fifty-five  words  per  minute  every  word  is 
perfect  and  easily  and  quickly  read.  It  is  used  supple- 
mentary to  the  ordinary  type  of  receiving  set. 

The  mechanism  is  based  on  comparatively  simple  elec- 
trical engineering  principles.  A lightweight  mirror  “flut- 
ters” in  electro-magnetic  tune  with  the  minute  electric  im- 
pulses coming  from  the  receiving  antenna.  The  duration 
and  extent  of  the  mirror’s  oscillations  vary  according  to 
the  dot,  dash,  or  silence  of  the  sending  station.  This  mir- 
ror reflects  a beam  of  light  on  the  moving  sensitized  tape. 
This  tape,  propelled  by  an  electric  motor  progresses  up 
and  down  through  the  vertical  pipes  which  contain  the 
developing  and  fixing  chemicals.  Automatically  the  tape 
enters  the  developing  fluid  and  then  the  hypo  fixing  bath ; 
then  it  is  washed  in  running  water  and  is  dried  by  electric 
heat  assisted  by  forced  draft — all  invisibly  effected  inside 
this  single  machine.  Like  the  tape  from  a stock-ticker, 
the  message  pours  out  into  a basket.  In  rapid  receiving 
there  is  an  average  of  one  word  for  every  inch  of  tape. 
The  receiving  operators  can  read  the  record  at  a speed 
of  50  to  100  words  per  minute. 

The  time  to  record,  develop,  fix,  wash,  and  dry  the  tape 
is  from  two  td  four  minutes.  The  rolls  of  tape  are  1,000 
feet  long  and  a continuous  message  of  10,000  words,  can 
be  recorded  without  reloading  the  machine. 


Submarine  Jazzes  for  Airship  by  Radiophone 
f')UT  of  the  depths  the  strains  of  a popular  tune  were 
wafted  through  the  air  to  the  radio  telephone  ap- 
paratus at  .the  Aeronautical  Exposition  in  Madison 
Square  Garden,  New  York,  on  the  afternoon  of  March  7.* 
The  lively  tune  came  as  a striking  contrast  to  a conver- 
sation that  had  just  been  completed  with  the  naval  air- 
ship, L.  S.  B,,  flying  over  the  city,  navigated  by  Captain 
Noble  E.  Irwin,  director  of  naval  aviation. 

A large  crowd  had  gathered  around  the  radio  space  at 
the  Garden,  attracted  by  the  novelty  of  listening  to  a 
man  talking  aboard  an  airship  floating  in  space  three 
miles  away. 

In  the  airship  Gunner  Lever  was  telling  the  crowd  in 
Madison  Square  Garden  the  interesting  points  the  airship 
was  passing,  when  a gruff  voice  impinged  itself  upon  the 
oratorical  tones  of  the  aerial  gunner.  “Say.”  it  said, 
“when  are  you  fellows  going  to  get  through  ? This  is  the 
Submarine  249,  in  the  North  River,  off  Twenty-third 
Street.  We  are  tired  of  listening  to  that  voice.  We  are 
going  to  give  you  a tune  for  a change.” 

Then,  to  the  astounded  spectators  the  loud  speaking 
telephone,  which  was  being  used  for  the  demonstration, 
reproduced  the  newest  dance  music  with  all  the  flourishes 
of  Lieutenant  Europe’s  famous  jazz  band. 


Predicts  Business  Conducted  with  South  America  by 
Radiophone 

TJUSINESS  men  of  America  soon  may  be  placing  and 
taking  orders  in  South  American  ports  by  wireless 
telephone,  Edward  N.  Hurley,  chairman  of  the  Shipping 
Board,  told  a conference  of  the  Pan-American  Union  on 
March  14. 
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Outlining  preparations  that  are  being  made  to  put  new 
shipping  in  the  South  American  trade,  Mr.  Hurley  fore- 
saw the  time  when  business  men  of  New  York  would  be 
sitting  back  quietly  in  their  offices  talking  with  their 
clients  in  Buenos  Ayres,  Rio  Janeiro  and  Valparaiso  by 
wireless  telephone  as  easily  as  one  calls  up  a neighbor  in 
New  York. 

Twenty-two  12,000  ton  vessels  are  being  constructed 
for  the  South  American  trade,  Mr.  Hurley  said.  They 
will  be  equipped  as  comfortably  as  the  finest  ocean  going 
palaces  which  ply  in  the  Atlantic.  An  additional  twenty- 
two  vessels  of  smaller  tonnage  are  being  built  for  the 
same  trade. 


Wireless  Service  to  Holland  Required  by  Cable 
Interruption 

HP  HE  British  Administrator  announced  early  in  March, 
-*■  through  the  Commercial  Cable  Company,  that  owing 
to  the  interruption  of  several  wires  in  the  cables  to  Hol- 
land an  auxiliary  wireless  service  has  been  provided  pend- 
ing completion  of  repairs.  Messages  intended  for  trans- 
mission by  wireless,  the  announcement  added,  should  be 
marked  by  senders  “via  wireless,”  and1  these  words 
should  be  included  in  the  service  instructions.  The  rate 
is  the  same  as  by  cable. 


Wireless  Guide  for  Transocean  Fliers 

T ONDON  advices  relative  to  transatlantic  flight  state 
-L/  that  at  least  one  of  the  airplanes  that  will  compete 
for  the  transatlantic  flight  prize  will  be  navigated  from 
wireless  information,  supplied  every  half-hour  or  so  by 
British  Air  Ministry  officials.  The  pilot  will  send  out  an 
inquiry,  and  from  the  direction  from  which  his  message 
is  received  wireless  stations  will  calculate  his  exact  posi- 
tion. This  will  be  relayed  by  wireless  to  the  pilot  in  a few 
minutes. 

The  British  “Directional”  wireless  apparatus  has  been 
developed  during  the  war,  and  the  Air  Ministry  claims 
its  instruments  are  far  in  advance  of  those  of  any  other 
nation. 

“Listening  at  their  instruments  iij  shore  stations,”  said 
an  English  wireless  officer,  “hundreds  of  miles  from  the 
spot  where  an  airplane  is  battling  its  way  across  the 
ocean,  our  operators  will  hear  a short,  prearranged  code 
from  the  navigator  at  every  coast  station. 

“Possibly  a number  of  battleships  will  record  the  mes- 
sages and  instruments  now  perfected  will  point  out  in 
each  instance  the  exact  direction  of  the  airplane. 

“There  will  be  a hasty  conference  between  the  stations, 
and  within  five  minutes  the  navigator  will  be  able  to  mark 
on  his  map  exactly  what  his  position  was  when  he  sent 
his  inquiry. 

“Fitted  with  ‘directional’  wireless  and  a good  compass 
the  airplane  will  be  able  to  steer  through  fog  or  clouds 
without  getting  more  than  a trifling  distance  off  its 
course.” 

Canada  also  promises  close  co-operation  so  that  avi- 
ators engaged  in  the  transatlantic  flights  will  never  lose 
touch  with  their  friends  on  shore.  Friendly  voices  will 
advise  them  and  their  progress  or  difficulties  en  route 
will  be  reported  in  their  own  words  and  heard  in  their 
own  voices  by  eager  watchers.  The  Marconi  wireless 
telephone  will  make  this  possible,  says  an  announcement 
given  out  by  Thomas  Robb,  of  the  Canadian  Company. 
The  flight  will  be  made  direc£  from  the  west  coast  of  Ire- 
land to  Newfoundland. , Tliere  are  thirty  Marconi  sta- 
tions on  the  west  coast  of  Ireland  and  Scotland  and  an 
equal  number  a.round  the  central  works  at  Gaspe  Bay. 

“We  have  the  situation  thoroughly  in  hand  now,”  said 
Mr.  Robb.  “We  have  taken  every  precaution,  so  the 


risk  to  the  aviators  will  be  considerably  modified. 
Through  steamships  on  the  ocean  and  land  stations  we 
will  be  in  touch  with  them  all  the  way. 

“The  airplane  will  have  the  wireless  telephone  and 
telegraph  sets.  The  ship  will  have  the  wireless  telegraph 
sets,  enabling  the  aviators  to  receive  news  as  to  fog  and 
weather  and  also  be  told  where  their  exact  landing  place 
is.  Newfoundland  is  a splendid  wireless  base,  and  the 
government  there  is  co-operating  with  us.” 


Photographic  device  for  printing  wireless  messages  on  tape 
with  a speed  of  400  words  a minute 


Method  of  Overcoming  German  Jamming  Disclosed 

POWERFUL  German  wireless  installations  were  used 
to  drown  out  messages  among  the  Allies  as  part  of 
a deliberate  policy.  How  our  navy,  on  entering  the  war, 
overcame  this  interference  was  described  by  E.  F.  W. 
Alexanderson  at  the  April  meeting  of  the  Institute  of 
Radio  Engineers.  An  abstract  of  his  paper  appears  else- 
where in' this  issue. 

Dr.  Alexanderson  described  his  device  as  a “barrage 
receiver,”  which  permits  an  operator  to  turn  a deaf  ear, 
electrically  as  well  as  literally,  to  all  messages  which  may 
come  through  the  ether  except  that  particular  message 
which  he  desires  to  hear.  The  invention  was  kept  secret 
until  the  end  of  the  war  at  the  request  of  the  army  and 
navy.  It  has  been  demonstrated  successfully  and  is  now 
in  navy  use. 

“The  object  of  this  development,”  said  Alexanderson, 
“was  to  provide  means  for  neutralizing  the  overwhelming 
intensity  of  the  transmitted  signal  so  as  to  make  the  re- 
ceiving set  sensitive  to  the  faint  impulses  of  the  distant 
signal.  Popularly  speaking,  the  correspondent  equiva- 
lent in  sound  waves  would  be  to  have  an  ear  which  could 
be  so  adjusted  that  a person  could  stand  close  to  a steam 
whistle  without  hearing  the  whistle,  but  at  the  same  time 
listen  to  a person  speaking  from  a distance  of  a few 
hundred  feet.” 


Bogota  to  Have  Powerful  Marconi  Station 


A NOTHER  COMMUNICATION  link  with  South 
America  has  been  announced  by  the  State  Depart- 
ment at  Washington.  Marconi’s  Wireless  Telegraph 
Company,  Ltd.,  of  London,  the  report  states,  has  con- 
cluded a contract  with  the  Colombian  Government  for 
the  erection  of  a powerful  wireless  station  at  Bogota. 
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Millionaire's  Ranch  to  Use  Wireless  and  Airplane 

JPIERPONT  MORGAN  has  engaged  Erhardt 
• Schmitt  of  Ansonia,  Conn.,  to  pilot  the  manager  of 
his  250-mile  tract  of  wheat  fields  at  Hardin,  Mont.,  in  an 
airplane.  Thus  Mr.  Morgan  solves  the  problem  of 
getting  speedily  to  any  part  of  the  ranch.  It  is  believed 
Schmitt  will  be  the  first  man  to  pilot  an  airplane  as 
agricultural  equipment.  The  airplane  will  be  equipped 
with  wireless,  and  stations  will  be  established  at  intervals 
on  the  ranch. 

On  a ranch  the  size  of  Mr.  Morgan’s  it  was  impracti- 
cable to  build  roads  to  enable  the  manager  to  get  around 
the  ranch  in  an  automobile,  so  the  owner  adopted  the  air- 
plane, which  will  save  much  time  and  undoubtedly  will 
prove  to  be  less  expensive. 

Mr.  Schmitt  is  a wireless  operator,  and  so  the  manager 
will  be  able  to  keep  in  touch  with  every  section  of  the 
territory.  Mr.  Schmitt  was  discharged  recently  from  the 
United  States  Army.  He  was  a First  Lieutenant  in  the 
American  Air  Service  in  France. 

Time  Signals  Changed  on  Schedule 

T N accordance  with  the  daylight  saving  law,  daily  tele- 
graphic  time  signals  are  now  sent  from  the  United 
States  Naval  Observatory  at  noon  Washington  summer 
time,  i.  e.,  at  four  hours  Greenwich  mean  time. 

Daily  noon  and  night  radio  time  signals  are  sent  from 
naval  radio  stations  on  the  Atlantic  coast  at  four  hours 
and  fourteen  hours  Greenwich  mean  time  (noon  and  10 
p.  m.  Washington  summer  time),  except  Washington, 
which  will  remain,  as  formerly,  five  hours  and  fifteen 
hours  Greenwich  mean  time  (1  p.  m.  and  11  p.  m.  Wash- 
ington summer  time),  and  from  the  stations  on  the  Pacific 
coast  at  seven  hours  and  seventeen  hours  Greenwich 
mean  time  (noon  and  10  p.  m.  San  Francisco  summer 
time). 


Only  American  Paper  in  Germany  Ha*  Wireless 
News  Service 

COLDIERS  of  the  Fourth  Army  Corps  are  responsible 
^ for  the  “Only  American  Newspaper  Published  in  Ger- 
many,” as  The  Fourth  Corps  Flare  is  proclaimed,  being 
published  at  Mayen  every  Friday,  with  wireless  news 
from  all  parts  of  the  world  up  to  the  time  of  going  to 
press. 

The  biggest  headlines,  according  to  a dispatch  from 
Coblenz,  are  devoted  to  speculation  as  to  when  the  return 
trip  to  America  will  be  made,  and  news  of  the  Peace  Con- 
ference, interior  happenings  in  Germany,  of  the  United 
States,  France  and  England,  is  picked  up  from  the  air  as 
needed  to  complete  each  edition. 

The  editor  of  the  Flare  is  a well  known  amateur,  Wal- 
lace W.  Smith,  of  the  Radio  Club  of  Louisville,  Ky.,  now 
a Second  Lieutenant  with  the  A.  E.  F. 


Doctors  Aboard  Troopships  Consult  by  Wireless 

A NOTHER  instance  of  the  practicability  of  diagnosis, 
treatment  and  medical  consultations  by  wireless  at 
sea  was  recorded  in  the  westward  passage  of  two  trans- 
ports early  in  March. 

Sierra  in  mid-ocean  received  a wireless  telegraph  mes- 
sage from  the  captain  of  the  British  steamship  Pollac, 
saying  that  a member  of  his  crew  had  been  taken  sick 
suddenly.  The  message  gave  symptoms  and  asked  for 
diagnosis  and  treatment.  Further  messages  brought  a 
clearer  knowledge  of  the  case  to  Lieut.-Commander  A.  E. 
Younie,  of  the  Medical  Corps  of  the  army,  chief  surgeon 
aboard.  Treatment  was  ordered  and  hourly  reports  were 
made  by  the  captain  of  the  merchantman  to  the  doctor 
a hundred  miles  away.  In  two  days  the  man  had  showed 


marked  improvement,  and  when  last  reported  was  recov- 
ering rapidly. 

The  wireless  telephone  was  also  used  for  a consultation 
of  all  the  doctors  aboard  the  Sierra  and  those  aboard  the 
Powhatan,  another  troop  transport.  The  two  vessels  were 
fifteen  miles  apart,  at  a point  about  five  hundred  miles 
north  of  the  Azores,  when  a consultation  about  influenza 
cases  developed  on  the  Powhatan  was  determined  on. 
Six  doctors,  via  wireless  telephone,  “attended”  the  con- 
ference, the  cases  being  discussed  as  freely  as  if  the 
physicians  were  gathered  in  one  room. 

“It  doesn’t  take  much  imagination  to  see  what  a wide 
field  of  possibilities  the  wireless  opens  up  to  the  medical 
profession,”  Lieut.-Commander  Younie  said.  “America 
is  building  up  an  enormous  merchant  marine.  The 
greater  portion  of  the  ships  will  not  be  large  enough  to 
carry  doctors,  but  in  an  emergency  the  captain  of  one  of 
these  ships,  using  her  wireless  set,  can  always  call  upon 
expert  medical  advice,  either  from  ashore  or  from  the 
doctors  aboard  the  larger  ships.” 


Liberian  Station  at  Monrovia  No  Longer  German 


T IBERIA  has  advised  the  American  Government  that 
^ the  former  German  wireless  station  at  Monrovia  has 
been  opened  with  a Liberian  staff  for  general  public 


service. 


Canadian*  Install  Commercial  Wireless  Telephones 

'T'HE  wireless  telephone  is  to  be  put  to  practical  com- 
A merdal  use  in  Canada. 

Instruments  are  being  installed  in  the  offices  of  the 
Montreal  Board  of  Trade  and  these  will  enable  brokers 
to  talk  with  Kingston,  Ottawa,  Three  Rivers  and  Quebec. 

It  is  expected  that  ultimately  conversations  will  take 
place  between  the  Board  of  Trade  and  Ireland  over  the 
Marconi  Company’s  wireless. 


Eight  Radio  Stations  for  New  England 


'T'HERE  will  be  eight  radio  compass  stations  established 
along  the  New  England  coast,  according  to  a 
statement  made  by  Rear  Admiral  Spencer  ‘ S.  Wood. 
Deer  Island  station  has  been  repaired  and  made’  over. 
North  Truro  on  Cape  Cod  and  Otter  Cliff,  Me.,  are 
working. 


Argentina  and  Paraguay  Make  Radio  Exchange 
Agreement 

'T'HE  Governments  of  Paraguay  and  Argentina  will 
■*  exchange  radio  telegraphic  service.  An  agreement  has 
been  signed  by  the  respective  representatives  of  the  two 
Governments.  Wireless  telegraphic  communication  is  a 
government  monopoly  in  both  countries,  and  it  is  hoped 
that  the  arrangement  will  result  in  much  better  service 
for  Paraguay  than  it  has  enjoyed  heretofore. 


CNaval  Operators  to  Be  Taken  Off  Merchant  Ships 

/“GOVERNMENT  wireless  operators  will  be  removed 
from  all  merchant  vessels  as  soon  as  the  ships  are  re- 
turned by  the  shipping  board  to  their  owners,  is  the  an- 
nouncement made  by  the  hydrographic  office  at  the  Mari- 
time Exchange  upon  the  receipt  of  a communication  from 
the  Navy  Department. 

The  apparatus  was  installed  by  the  Navy  Department 
and  will  be  permitted  to  remain  intact  on  the  vessel  for  a 
time,  but  private  interests  operating  the  boat  must  fur- 
nish their  own  operators.  If,  however,  the  company  is 
unable  to  maintain  service,  they  may  employ  the  navy 
operators  until  efficient  ones  can  be  had. 
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A Magnetic  Detector  of  Radio  Frequency 

Oscillations 


/'CLAIMING  to  have  discovered  that  the  super-position 
of  a high  frequency  current  upon  an  iron  core  already 
excited  by  a low  frequency  current,  reduces  the  area  of 
the  hysteresis  loop  for  the  low  frequency  current,  G.  W. 
Elmen  has  recently  disclosed  the  circuits  of  a wireless  re- 
ceiving system  based  upon  this  principle.  His  explanation 
of  the  phenomenon  is  that  the  high  frequency  oscillations 
seem  to  shake  up  the  iron  molecules,  thereby  reducing  the 
force  required  to  set  them  into  motion.  Low  frequency 
energy  is  thus  saved,  for  the  energy  required  to  agitate  the 
molecules  is  supplied  by  the  high  frequency  source. 

Currents  of  very  high  frequency  are  not  necessary  to 
carry  out  the  principle  of  Elmen’s  receiving  system,  for  it 
has  been  found  that  if  low  frequency  current  of  approxi- 
mately IS  cycles  per  second  is  employed,  another  current 
of  60  cycles  per  second  is  sufficient  to  cause  the  reduction 


sharp  click  or  signal  in  the  receiver  or  translating  device 
which  is  independent  of  the  frequency  of  the  low  frequency 
magnetizing  force.  Mr.  Elmen’s  method  of  reception  dif- 
fers, in  that  he  makes  use  of  the  change  in  the  hysteretic 
energy  which  must  be  supplied  by  the  low  frequency  source 
when  high  frequency  oscillations  are  received.  Since  the 
change  in  hysteretic  energy  is  equivalent  to  a change  in 
the  effective  resistance  of  the  coil  surrounding  the  iron, 
any  method  for  indicating  or  measuring  this  change  in 
effective  resistance  may  be  employed  to  detect  the  presence 
of  the  radio  frequency  current.  Accordingly,  the  inventor 
makes  use  of  Wheatstone’s  bridge  as  shown  in  figures  1 
and  2. 

Figure  1 shows  one  circuit  for  detecting  radio  frequency 
currents ; figure  2 is  a modification,  and  figures  3 and  4 
show  forms  of  coils  which  have  been  found  useful. 


of  the  hysteresis  loop  on  the  low  frequency  side  to  prac- 
tically zero.  If  the  current  of  lower  frequency  is  then 
increased,  the  high  frequency  current  must  be  increased 
correspondingly,  and  may  be  made  very  much  higher  than 
the  lower  frequency. 

By  selection  of  suitable  iron  and  properly  constructing 
the  coil  Mr.  Elmen  claims  it  is  possible  to  make  the  ohmic 
and  eddy  consumption  losses  so  small  that  they  will  be 
wholly  due  to'  hysteresis,  thereby  enabling  the  most  ef- 
fective results  to  be  secured  from  the  system. 

In  magnetic  oscillation  detectors  use  has  heretofore  been 
made  of  the  suddenly  induced  effects  produced  in  a re- 
ceiver circuit  when  the  hystersis  cycle  in  a body  of  iron  is 
brought  partially  or  wholly  into  phase  with  the  magnetiz- 
ing force  by  the  received  high  frequency  oscillations.  This 
sudden  breaking  down  of  the  magnetic  condition  gives  a 


In  figures  1 and  2,  the  iron  core  coils  1 and  2 are  made 
as  nearly  identical  as  possible,  and  of  such  form  that  the 
ohmic  and  eddy  losses  are  very  small.  The  cores  should 
be  of  low  coercive  force  and  high  remanence.  The  two 
other  arms  of  the  bridge  contain  non-inductive  resistances 
3 and  4 which  should  be  adjustable.  Connected  to  the 
terminals  of  the  bridge  A and  B,  is  the  source  10  of  alter- 
nating or  pulsating  current  of  low  frequency.  Across  the 
terminals  CD  are  connected  the  head  telephones  T.  In- 
ductively connected  to  the  coil  2 is  the  coil  15  which  is  the 
inductance  element  of  the  antenna  current. 

The  circuit  in  figure  1 operates  as  follows : The  bridge 
is  balanced  both  for  ohmic  resistance  and  for  reactance, 
so  that  no  current  flows  through  the  phones  T.  In  order 
to  assist  in  this  adjustment  it  may  be  desirable  to  place  the 
non-inductive  resistances  5 and  6 in  the  branches  contain- 
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ing  the  coils  1 and  2,  but  these  will  not  always  be  neces- 
sary, for  if  the  coils  1 and  2 are  made  as  nearly  identical 
as  possible,  any  slight  difference  in  them  can  be  adjusted 
by  means  of  the  resistances  3 and  4.  Under  these  condi- 
tions, low  frequency  oscillations  will  pass  continually 
through  the  network,  and  the  iron  cores  of  the  coils  1 and 
2 will  be  caused  to  pass  through  a magnetic  cycle,  and 
energy  will  be  consumed  because  of  the  hysteresis  of  the 


Figures  3 and  A — Coils  used  in  the  Elmen  magnetic  detector 


iron.  Since  the  bridge  is  balanced,  however,  no  current 
will  pass  through  the  translating  device  T. 

When  high  frequency  oscillations  are  impressed  upon 
the  coil  2 by  means  of  the  antenna  coil  15,  the  magnetic 
condition  of  the  core  of  this  coil  will  be  suddenly  brought 
into  phase,  wholly  or  partially,  with  the  magnetizing  force. 
As  a result  the  bridge  will  be  thrown  out  of  balance  and 
an  indication  will  be  given  at  T.  In  general  this  lack  of 
balance  is  due  to  two  factors,  the  first  of  which  may  be 
designated  as  et  and  is  due  to  the  change  in  the  flux  in 
the  coil  2,  giving  rise  to  a sudden  induced  electromotive 
force,  which  causes  a flow  of  current  through  the  tele- 
phone T.  In  addition  to  this  effect  there  is  a second  effect 
which  may  be  designated  as  e„,  and  is  due  to  the  reduction 
in  the  hysteretic  energy  absorbed  as  a result  of  the  hystere- 
sis cycle  through  which  the  iron  is  carried  by  the  low  fre- 
quency source  10.  This  reduction  in  the  amount  of  the 
hysteretic  energy  represents  a reduction  in  the  amount  of 
energy  which  is  consumed  in  the  coil  2,  and  is  therefore 
equivalent  to  a reduction  in  the  effective  resistance  of  the 
coil.  This  change  in  effective  resistance  produces  a lack 
of  balance  in  the  bridge,  and  consequently  there  is  a flow 
through  the  translating  device  T of  current  from  the 
source  10. 


It  will  be  noticed  that  the  first  effect  e,  corresponds  to 
the  effect  which  is  ordinarily  made  use  of  in  magnetic 
detectors  as  heretofore  constructed,  and  that  the  effect 
produced  in  T is  simply  a sharp  click  dup  to  the  sudden 
induced  electromotive  force.  The  second  effect  e,,  how- 
ever, is  independent  of  this,  and  is  due  to  a lack  of  balance 
in  the  bridge,  as  a result  of  which  there  will  be  heard  in 
the  telephone  receiver  T a note  which  corresponds  to  the 
frequency  of  the  generator  10,  which  will  be  heard  as  long 
as  the  coil  2 is  subjected  to  the  high  frequency  oscillations 
impressed  upon  it  by  the  antenna. 

Any  other  network  which  is  adapted  to  measure  in- 
ductances may  be  used  in  this  system.  An  example  is 
shown  in  figure  2,  in  which  a variable  condenser  20  is 
connected  from  the  point  A to  some  point  E on  the  branch 
CD,  which  in  this  case  has  a small  resistance.  The  bridge 
is  brought  into  balance  either  by  an  adjustment  of  the 
capacity  20  or  by  an  adjustment  of  the  point  of  contact  E. 
Having  brought  the  bridge  into  balance,  no  current  from 
the  generator  10  will  flow  through  T,  but  upon  the  receipt 
of  high  frequency  oscillations,  the  bridge  will  be  thrown 
out  of  balance  and  a signal  will  be  received  at  T. 

In  order  to  obtain  low  coercive  force  and  high  rem- 
anence,  it  is  desirable  to  use  for  the  two  arms  of  the 
bridge  a closed  core,  as  shown  in  figures  3 and  4.  Further- 
more, in  order  to  reduce  the  eddy  currents,  these  cores 
should  be  laminated  or  stranded.  In  figure  3 the  high  fre- 
quency coil  is  shown  as  wound  upon  the  core  in  the  same 
manner  as  for  the  coil  2.  In  figure  4 this  antenna  or  high 
frequency  coil  is  shown  as  being  wound  parallel  to  the 
core  and  preferably  embedded  in  its  center.  It  has  been 
found  that  in  this  case  the  effect  of  the  high  frequency 
oscillations  in  reducing  the  hysteresis  loss  is  as  effective 
as  in  the  coils  shown  in  figure  3.  Furthermore,  it  will  be 
noticed  that  in  figure  4 the  coil  15  is  at  all  points  at  right 
angles  to  the  coil  2,  and  in  consequence  there  is  no  induced 
effect  of  the  coil  15  upon  the  coil  2. 

The  frequency  of  the  generator  10  may  be  varied  be- 
tween wide  limits.  If  the  translating  device  T is  to  be  the 
ordinary  telephone  receiver,  then  it  is  obvious  that  the  fre- 
quency should  be  within  the  limits  of  audibility,  and  in  this 
case  a frequency  of  about  800  is  very  good  indeed.  If  the 
translating  device  is  a vibration  galvanometer  or  some 
such  device,  the  frequency  may  be  made  either  lower  or 
higher  than  the  limits  of  audibility,  this  being  determined 
by  the  frequency  for  which  the  device  is  adapted  to  be 
used. 


Negative  Resistance  Vacuum  Tube  as  an 
Amplifier  and  a Beat  Receiver 


tj*ULL  description  of  the  pliodynatron  devised  by  A.  W. 
" Hull  appeared  in  the  June  and  August,  1918,  issues  of 
The  Wireless  Age.  Although  this  detector  has  not  been 
employed  commercially,  it  involves  certain  operating  char- 
acteristics which  have  aroused  considerable  interest  and 
incidental  argument  amongst  wireless  engineers.  Numer- 
ous circuits  have  been  devised,  but  Mr.  Hull  declares  that 
those  shown  in  the  accompanying  figures  1 and  2 give 
very  marked  amplifications  and  selectivity  and,  further- 
more, permit  the  reception  of  continuous  oscillations  by 
the  so-called  heterodyne  principle. 

Throughout  a certain  range  of  adjustment,  the  Hull 
tube  acts  as  a true  negative  resistance.  An  externally  ap- 
plied E.M.F.  under  proper  adjustments  of  the  tube  will 
actually  set  up  a current  in  the  circuit  in  the  reverse 
direction. 

The  circuits  shown  contain  an  inductance  and  capacity 
in  the  negative  resistance  circuit,  making  it  resonant  to 
the  frequency  of  the  incoming  signal,  with  the  result  that 


when  the  incoming  oscillations  are  impressed  upon  the 
grid  or  controlling  circuit,  the  value  of  the  negative  re- 
sistance will  change  so  that  similar  oscillations  are  pro- 
duced in  the  local  circuit.  This  results  in  amplification  and 
marked  selectivity.  An  audio  frequency  tuning  circuit  is 
provided  which  affords  additional  tuning  means;  and 
through  the  medium  of  a resistance  18  of  figure  2,  suffi- 
cient energy  is  transferred  from  the  circuit  containing  the 
negative  resistance  to  the  control  circuit  to  compensate  for 
the  losses  in  that  circuit  and  the  antenna  circuit. 

The  heterodyne  effect  is  obtained  by  causing  the  circuit 
containing  the  negative  resistance  to  oscillate  at  a slightly 
different  frequency  from  that  of  the  incoming  signal. , 

In  the  diagram,  6 is  a filament  cathode  surrounded 
by  the  grid  or  controlling  member  2 ; 4 is  the  so-called 
anode  and  5 a third  electrode  which  is  connected  to  the 
positive  terminal  of  a battery  8. 

In  the  operation  of  this  device  a definite  positive  po- 
tential is  applied  to  the  anode  4 by  means  of  a battery  7, 
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the  cathode  being  considered  as  at  zero  or  earth  potential. 
When  the  cathode  is  heated  to  incandescence,  electrons 
flow  from  the  cathode  to  the  anode.  If  the  third  electrode 
5 is  at  the  same  potential  as  the  cathode  no  electrons  will 
be  received  by  it,  but  if  a small  positive  potential  less  than 
that  of  the  anode  is  applied  to  the  third  electrode,  a por- 
tion of  the  electrons  will  pass  through  the  anode  and  reach 
the  third  electrode. 

The  velocity  with  which  these  electrons  will  strike  the 
third  electrode  will  depend  upon  the  potential  between  it 
and  the  cathode.  If  this  potential  is  increased,  the  velocity 
will  increase  until  the  electrons,  striking  the  third  elec- 
trode, are  able,  by  their  impact,  to  liberate  secondary  elec- 
trons. These  secondary  electrons  leaving  the  third  elec- 


Figure  1 — Circuit  using  the  heterodyne  principle  to  secure  increased 
amplification  and  selectivity  in  receiving 


trode  will  be  attracted  to  the  more  positive  anode.  As  the 
potential  is  increased,  a point  will  be  reached  at  which  the 
number  of  secondary  electrons  leaving  the  third  electrode 
will  begin  to  decrease.  As  the  potential  of  the  third  electrode 
is  increased  beyond  this  point,  the  current  will  continue  to 
decrease  and  may  even  reverse  in  direction  up  to  a point 
where  the  potential  of  the  third  electrode  approaches  that 
of  the  anode.  Thus  it  will  be  apparent  that  the  device  has 
a working  range  through  which  it  has  a negative  resistance 
characteristic;  that  is,  over  which  the  current  in  the  ex- 
ternal circuit,  between  the  cathode  and  the  third  electrode, 
varies  inversely  as  the  potential  between  the  electrodes. 

If  a constant  potential  is  applied  to  the  third  electrode, 
by  means  of  the  battery  8,  of  such  value  that  the  device 
will  operate  as  a negative  resistance,  there  will  be  a con- 
stant flow  of  current  in  the  external  circuit.  If,  however, 
a variable  potential  is  applied  between  the  cathode  and  the 
discharge  controlling  member  6,  the  number  of  electrons 
which  leave  the  cathode  and  reach  the  third  electrode  will 
be  varied,  and  the  current  in  the  external  circuit  will  be 
varied  accordingly ; that  is,  if  the  member  6 is  made  more 
positive,  the  flow  of  electrons  to  the  third  electrode  will 
increase,  and  if  the  member  6 is  made  more  negative,  the 
flow  of  electrons  will  decrease  and  a small  change  in  the 
potential  of  the  member  6 will  be  capable  of  producing  a 
large  change  in  the  current  between  the  cathode  and  the 
third  electrode. 

In  utilizing  this  device  for  the  reception  of  wireless 
signals,  waves  which  are  received  upon  the  antenna  9 are 
impressed  upon  the  discharge  controlling  member  6 by 
means  of  an  oscillating  circuit  comprising  an  inductance 
10  which  is  coupled  to  the  antenna  inductance  11  and  a 
variable  condenser  12.  In  the  external  circuit  between  the 
cathode  and  the  third  electrode  are  placed  a variable  in- 
ductance 13  and  a variable  capacity  14  in  parallel.  This 
circuit  may  include  the  usual  telephone  receiver  15 
shunted  by  a variable  condenser  16. 


In  receiving  signals,  by  this  system,  the  inductance  13 
and  capacity  14  may  be  so  adjusted  that  the  circuit  is 
capaible  of  oscillating  at  frequency  equal  to  that  of  the 
received  signals.  The  value  of  the  negative  resistance  is 
adjusted  to  such  a point  that  the  circuit  is  near  a point  of 
instability  or  a point  where  oscillations  will  begin.  When 
the  potential  of  the  member  6 is  varied  by  received  oscilla- 
tions, the  value  of  the  negative  resistance  will  be  changed 
sufficiently  so  that  the  circuit  will  start  oscillating.  Under 
these  conditions  the  amplification  of  the  received  signals 
will  be  assymetric  and  the  resulting  current  will  operate 
the  telephone  receiver. 

Without  the  condenser  16,  the  circuit  would  tend  to 
produce  oscillations  of  an  undesirable  audio  frequency. 


figure  2 — Another  form  of  figure  1 which  permits  reception  of 
continuous  oscillations  by  the  heterodyne  principle 


This  condenser  16,  however,  may  be  so  adjusted  as  to 
prevent  the  setting  up  of  audio  frequency  oscillations,  or 
may  be  so  adjusted  as  to  produce  audio  frequency  oscilla- 
tions of  a frequency  equal  to  the  group  frequency  of  the 
incoming  waves.  The  final  adjustments  of  the  system  may 
conveniently  be  made  by  varying  the  value  of  the  negative 
resistance,  which  is  done  by  regulating  the  temperature 
of  the  cathode  2. 

In  order  to  secure  the  highest  degree  of  amplification 
in  the  system  described,  the  positive  resistance  of  the  cir- 
cuit should  be  approximately  equal  in  value  to  the  negative 
resistance. 

In  the  arrangement  shown  in  figure  1,  the  negative 
resistance  compensates  for  the  losses  in  the  positive  re- 
sistance of  the  circuit  between  cathode  and  third  electrode. 
In  the  modification  shown  in  figure  2,  means  are  indicated 
for  compensating  also  for  the  losses  in  the  resonant  re- 
ceiving circuit  and  the  antenna.  In  this  case  the  discharge 
controlling  member  6,  instead  of  being  connected  directly 
to  the  cathode  3,  is  connected  to  a suitably  selected  point 

17  on  the  resistance  18,  which  is  in  series  with  the  negative 
resistance.  The  voltage  supplied  to  the  device  by  the  bat- 
teiy  8 is  of  such  a value  that  the  current  in  the  circuit  is 
negative ; that  is,  positive  electricity  or  its  equivalent  flows 
from  cathode  2 to  the  third  electrode  5 across  the  evacu- 
ated space  and  thence  through  the  battery  8 and  resistance 

18  back  to  the  cathode.  If  the  potential  of  member  6 is 
made  more  positive,  the  current  through  the  resistance  18 
will  increase,  and  thus  the  potential  of  the  point  17  and  of 
the  member  6 will  be  still  further  increased.  By  means  of 
this  resistance  coupling,  energy  is  fed  back  from  the 
negative  resistance  circuit  to  the  resonant  receiving  circuit 
and  by  properly  adjusting  the  point  17,  the  amount  of 
energy  thus  transferred  may  be  made  sufficient  to  com- 
pensate for  the  losses  in  the  receiving  circuit  and  in  the 
antenna  without  producing  oscillations. 


An  anonymous  donor  has  deposited  with  the  Institute 
of  Radio  Engineers,  New  York,  the  sum  of  $10,000,  the 
principal  to  be  preserved  in  perpetuity  and  the  income 
each  year  to  be  awarded  to  that  member  of  the  institute 


who  shall  have  made  the  most  important  contribution  to 
the  art  of  radio  during  the  preceding  year.  This,  in 
addition  to  the  Institute’s  Medal  of  Honor,  should  spur 
forward  American  students  in  the  radio  field. 
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Exhausting  Vacuum  Tubes 

READERS  of  The  Wireless  Age  who  are  identified  the  source  22,  there  will  result  an  electron  discharge  from 
with  the  manufacture  of  vacuum  tubes  may  be  in-  the  cathode  3 to  the  electrode  4 or  5,  to  which  the  test  clip 
terested  in  the  process  of  evacuation  devised  by  H.  D.  20  is  temporarily  connected.  This  potential  difference  is 
Arnold.  The  method  shown  in  figure  1 provides  particu-  made  sufficiently  high,  through  adjustment  of  the  poten- 
larly  for  heating  the  exterior  of  the  tubes  during  the  tiometer  21,  to  cause  an  electron  discharge  of  sufficient  vol- 
exhausting  process ; also  for  heating  one  or  more  of  the  tune  to  heat  the  electrode  (to  which  the  test  clip  20  is 
inclosed  electrodes  by  die  passage  of  an  electric  current  attached)  to  incandescence.  This  drives  out  any  gases 
and  also  for  heating  another  electrode  by  electronic  bom-  which  may  be  occluded  by  the  electrode, 
bardment  due  to  the  application  of  a local  E.M.F.  The  electron  discharge,  which  passes  from  the  cathode 

In  the  drawing,  figure  1,  thermionic  repeater  elements  3 to  either  electrode  4 or  5 when  a potential  difference  is 
2,  each  having  the  customary  filamentary  cathode  3,  grid  established  between  them,  partially  ionizes  whatever  gas 
4 and  anode  5,  are  inclosed  in  an  oven  6 which  may  be  may  be  in  its  path.  When  gas  in  sufficient  quantity  is  thus 
electrically  heated  by  a resistance  element  7 connected  to  ionized,  a blue  glow  results  in  part  or  all  of  the  vessel  9, 
a source  of  current  8.  The  glass  containing  vessels  9 of  which  may  readily  be  observed  through  one  of  the  windows 
the  elements  2 have  tubular  extensions  10  connected  to  a 15.  The  intensity  of  this  blue  glow  depends  upon  the 
main  tube  11  leading  to  an  exhaust  apparatus  12,  such,  amount  of  gas  present  and  upon  the  current  and  potential 


Figure  1 — Diagram  allowing  the  Arnold  process  of  evacuation  for  vacuum  tubes 


for  example,  as  a Gaede  molecular  pump,  connected  to  a 
source  of  motive  power  13.  The  terminals  of  the  electrode 
elements  3,  4 and  5 are  brought  out  through  apertures 
in  one  of  the  walls  of  the  oven  6,  so  as  to  be  readily 
available  for  test  purposes  and  for  the  application  of  any 
desired  electromotive  force. 

A suitable  number  of  windows  15  are  provided  in  the 
front  of  the  oven  6 so  that  the  tubes  2 being  exhausted  may 
be  observed  during  the  evacuation  process.  The  filaments 
3 are  connected  in  series  with  a source  of  current  16  and  a 
variable  resistance  17. 

The  process  of  exhausting  the  vessels  9 is  as  follows : 
The  pump  12  is  started  and  the  temperature  of  the  oven  6 
is  gradually  raised  until  it  has  reached  approximately  350° 
C.  The  purpose  of  this  heating  is  to  drive  out  the  gases 
occluded  by  the  walls  of  the  vessel  9.  After  the  temper- 
ature of  the  oven  has  risen  to  about  250°  C.,  the  filaments 
3 are  brought  to  incandescence  by  current  supplied  from 
the  source  16,  which  is  raised  to  a value  approximately  10 
per  cent  greater  than  the  current  normally  to  be  used  in 
the  operation  of  the  completed  device.  A potential  differ- 
ence is  thereupon  successively  applied  to  the  terminals  of 
the  electrodes  4 and  5 by  means  of  a test  clip  20  connected 
through  the  potentiometer  21  to  a direct  current  source  22 
of  about  220  volts  output.  The  filament  3,  being  connected 
to  the  negative  terminal  of  the  source  22  as  shown,  and 
the  test  clip  20  being  connected  to  the  positive  terminal  of 


difference  impressed  between  the  cathode  3 and  electrode 
5.  For  a given  current  and  potential  difference,  therefore, 
this  blue  glow  will  gradually  become  fainter  as  the  gas 
within  the  vessel  becomes  more  attenuated,  until  the  glow 
finally  disappears. 

When  the  proper  degree  of  exhaustion  is  obtained,  the 
tubes  are  allowed  to  cool  gradually  and  are  sealed  off  of 
the  pump  12  and  given  an  aging  run.  This  consists  of  ap- 
plying the  normal  heating  current  to  the  filaments  3 and 
impressing  the  customary  operating  potential  difference 
between  the  cathode  3 and  anode  5.  It  has  been  found 
that  after  an  aging  run  of  from  fifteen  to  twenty  hours 
duration  the  repeaters  have  reached  a stable  condition 
and  may  be  relied  upon  to  give  constant  and  uniform 
results. 

In  case  the  thermionic  device  to  be  exhausted  is  equip- 
ped with  a grid  4 of  very  fine  mesh,  as  in  the  case  of  a 
repeater  tube  designed  for  voltage  amplification,  it  may 
be  difficult  to  obtain  a current  to  the  electrode  5 sufficient 
to  heat  it  properly.  In  such  event,  it  has  been  found  de- 
sirable to  apply  an  additional  positive  potential  from  a 
source  23,  for  example,  of  perhaps  60  volts  output,  to  the 
grid  electrode  4 at  the  same  time  that  the  positive  poten- 
tial from  source  22  is  being  applied  to  the  anode  5.  This 
increases  the  flow  of  electrons  to  the  anode  5,  and  as  some 
current  will  also  flow  between  the  filament  3 and  grid  4, 
the  voltages  may  be  adjusted  so  as  to  heat  both  electrodes 
4 and  5 at  the  same  time. 
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Langmuir’s  Mercury  Vapor  Modulator 
for  Wireless  Telephony 


A METHOD  of  controlling  the  output  of  a radio  fre- 
quency alternator  at  speech  frequencies  for  radio  tele- 

?hony  is  the  subject  of  a recent  patent  granted  to  Dr. 
rving  Langmuir.  The  control  device  illustrated  in  figure 
1 comprises  a glass  or  quartz  envelop  1 containing  a body 
of  mercury  2 (constituting  the  cathode),  and  main  anodes 
3 and  4 which  may  be  made  of  graphite,  tungsten,  molyb- 
denum or  other  highly  refractory  material. 

Above  the  cathode  2 is  an  anode  5 from  which  a con- 
stant arc  is  formed  with  the  cathode.  The  steadiness  of 
the  arc  is  insured  by  theconductor  6,  of  platinum  or  copper 
projecting  above  the  surface  of  the  mercury.  A condenser 
chamber  of  the  correct  size  to  give  die  proper  mercury 
pressure  is  shown  at  7.  The  arc  is  started  by  the  small 
electrode  8 ; 9 is  a grid  of 
tungsten  wire  placed  be- 
tween electrodes  5 and  2 
and  the  anodes  3 and  4. 

Suitable  constructions 
for  the  grid  are  shown  in 
figures  3 and  4.  Figure 
8 shows  a modified  form. 

Two  circuits  for  wire- 
less telephony  are  shown 
in  figures  5 and  6.  In 
figure  5 energy  is  with- 
drawn from  the  antenna 
at  speech  frequencies ; in 
figure  6 modulated  cur- 
rents are  supplied  to  the 
antenna  from  the  radio 
frequency  alternator. 

In  figure  5 the  usual 
antenna  17  is  shown  con- 
taining an  inductive  coil 
18  and  a series  condenser 
19.  Electrical  energy  is 
supplied  by  a high  fre- 
quency alternator  induc- 
tively coupled  to  the  an- 
tenna coil  18.  The  coil 
22  is  also  located  in  in- 
ductive relation  with  the 
coil  21  and  has  its  termi- 
nals connected  by  con- 
ductors 23,  24,  to  the 
anodes  3, 4 of  the  control 
device.  The  cathode  2 is 
connected  in  series  with 
the  resistance  25  by  a cir- 
cuit conductor  26,  carry- 
ing rectified  current,  to  a point  of  intermediate  potential 
on  the  coil  22.  The  circuit  represented  by  conductor 
27  connecting  the  cathode  2 and  the  anode  5 contains  a 
battery  28  for  supplying  energy  to  continuously  maintain 
an  arc  between  these  electrodes.  This  same  battery  may 
also  be  used  to  start  the  device  by  completing  a circuit  to 
the  auxiliary  electrode  8 through  the  switch  29. 

When  the  arc  between  the  electrodes  5 and  2 is  normally 
operating,  energy  is  supplied  by  the  alternator  20,  and 
successive  arcs  would  ordinarily  pass  from  the  anodes  3 
and  4 to  the  cathode  in  the  usual  manner.  When,  however, 
the  grid  9 is  negatively  electrified  to  a sufficiently  high 
potential  the  starting  of  these  arcs  is  prevented.  In  order 
to  take  advantage  of  this  fact  a variable  negative  potential 


may  be  impressed  upon  the  grid,  thereby  causing  variable 
amounts  of  energy  to  be  passed  by  the  arc  device.  As  this 
energy  is  consumed  in  the  resistance  25,  it  is  subtracted 
from  the  energy  available  for  the  antenna.  In  this  way 
signals  may  be  transmitted.  For  example,  a telephone 
transmitter  30  containing  a local  source  of  energy  such  as 
battery  31,  may  be  connected  to  the  primary  of  a trans- 
former 32,  the  secondary  of  which  is  connected  to  its 
negative  terminal  by  the  conductor  33  to  the  grid  9.  The 
positive  terminal  of  the  secondary  is  connected  by  a con- 
ductor 34  in  series  with  the  battery  35  to  the  cathode  2. 
The  battery  35  is  not  absolutely  essential,  but  is  desirable 
as  it  maintains  the  grid  at  a definite  negative  potential  so 
that  the  variations  impressed  by  the  signaling  current  vary 

the  grid  potential  to  val- 


Cool/ng  b/asi 


Detailed  diagrams 


Langmuir's  mercury 
telephony 


ues  above  or  below  the 
battery  potential. 

High  frequency  cur- 
rent in  the  circuit  33,  34 
is  damped  out  by  a con- 
denser 36  and  the  resist- 
ance 37.  When  a voice 
produces  variation  in  the 
conductivity  of  the  trans- 
mitter 30  the  resultant 
variable  current  in  the 
transformer  32  is  stepped 
up  in  potential,  superim- 
posed upon  the  battery 
potential  35  and  thus 
varies  the  change  on  the 
grid.  The  grid,  in  ac- 
cordance with  the  degree 
of  its  negative  chargq, 
delays  the  starting  of  the 
wave  impulses  from  the 
anodes  as  shown  dia- 
grammatically  in  figure 
7,  the  shaded  portions  of 
the  waves  indicating  the 
energy  transmitted 
through  the  control  de- 
vice. 

Instead  of  withdraw- 
ing energy  from  the  an- 
tenna by  die  control  de- 
vice, it  may  be  directly 
transmitted  to  the  an- 
tenna from  the  high  fre- 
quency source  through 
the  control  devices,  as 
shown  in  figure  6.  In  this  figure  the  high  frequency 
alternator  20  is  connected  with  the  primary  of  the 
transformer  38,  the  secondary  of  which  is  connected 
by  conductors  39,  40,  to  the  anodes  3,  4 of  the  arc 
control  device.  The  cathode  2 is  connected  by  a con- 
ductor 41  in  series  with  the  primary  of  a transformer  42  to 
a point  of  intermediate  potential  of  the  transformer  38.  The 
other  connections  of  the  control  device  are  similar  to  those 
already  described.  When  a variable  potential  is  impressed 
on  the  grid  9 by  the  telephone  30,  variable  portions  of  the 
wave  impulses  from  the  high  frequency  supply  are  trans- 
mitted by  the  arcs  and  impressed  as  rectified  current  im- 
pulses on  the  transformer  42,  the  secondary  of  which  is 
included  in  series  with  the  antenna  43.  A high  frequency 
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current  having  double  the  frequency  of  the  source  20  is 
generated  in  the  antenna,  varying  in  accordance  with  the 
variations  of  the  signaling  current. 


'T'HE  accompanying  diagrams  illustrate  a specially  con- 
structed  aerial  designed  to  block  out  waves  or  dis- 
turbances of  a frequency  differing  from  the  one  which  it  is 
desired  to  receive.  The  antenna  construction  is  the  joint 
invention  of  Roy  A.  Weagant  and  Harry  Shoemaker. 
They  have  observed  in  the  average  case  that  resonance 
adjustments  of  the  receiving  aerial  are  well  defined  for 
any  particular  frequency  being  received,  yet  oscillations 
of  other  frequencies  emanating  from  near-by  powerful 
transmitters  may  set  the  receiving  antenna  into  oscillation 


It  would  be  of  interest  to  know  whether  this  device  op- 
erates without  distortion.  It  is  not  quite  clear  that  it  will 
give  as  effective  modulation  as  the3-elect  rode  vacuum  tube. 


Antenna 


uniformly  distributed  capacity  and  inductance  to  a condi- 
tion of  non-uniform  distribution. 

Such  an  arrangement  of  inductance  with  a capacity  in 
parallel,  connected  in  series  in  an  antenna  circuit,  has  a 
very  high  impedance  to  electrical  oscillations  with  a time 
period  which  is  the  product  of  the  localized  inductance  and 
capacity.  If  the  resistance  of  these  lumped  circuits  was 
zero,  their  impedance  would  be  infinite;  but  by  keeping 
the  resistance  small,  the  impedance  will  be  sufficiently 
large  to  effectively  block  out  interfering  frequencies. 


fJph>>  cS 


Figure  1 -=-  Figure  2 

Diagrams  illustrating  a specially  constructed  aerial  designed  to  eliminate  oscillations  of  undesired  frequencies 


at  its  own  frequency,  causing  a powerful  interference.  By 
utilizing  the  special  antenna  having  loading  inductances 
inserted  as  shown  in  figures  1 and  2,  undesired  fre- 
quencies have  been  eliminated  in  the  manner  now  to  be 
described. 

It  will  be  noted  in  these  figures  that  loading  inductances 
i of  various  values  are  inserted  in  the  antenna  at  regular 
or  irregular  intervals.  These  coils  are  shunted  by  fixed 
condensers  giving  a plurality  of  oscillation  circuits  of  dif- 
ferent frequencies.  By  this  means,  the  characteristic  of 
the  antenna  is  changed  from  a condition  of  substantial 


It  is  preferable  that  the  natural  period  of  any  of  these 
lumped  circuits  be  short  in  comparison  to  the  wave  lengths 
which  it  is  desired  to  receive.  For  example,  when  receiv- 
ing a wave  of  12,000  meters,  it  is  undesirable  to  use  any 
inserted  lumped  circuit  having  a natural  period  greater 
than  5,000  meters. 

While  the  insertion  of  these  lumped  circuits  in  the  an- 
tenna circuit  has  the  effect  of  blocking  out  higher  fre- 
quencies, the  entire  antenna  system  must  be  so  designed 
that  its  natural  frequency  will  permit  resonance  at  the 
wave  length  it  is  desired  to  receive. 
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The  Design  of  60-Cycle  Transformers 
for  Amateur  T ransmitters 


By  John  J.  Holahan 


'T'HE  fundamental  equation  of  the  transformer  is 
A E = 4.44  X i/i  X n X f X lO8 
Where,  E = voltage 

<f>  = maximum  flux  threading  the  coil  at  no  load 
and  equals  the  density  in  lines  of  force  per 
square  inch,  B,  multiplied  by  the  area  of 
the  core  A. 

n = number  of  turns  in  the  winding 
f = frequency  of  applied  E.M.F. 

For  the  primary  E.M.F. 

E = 4.44  X & X Nx  X f X 108 
For  the  secondary  E.M.F. 

E?  = 4.44  X X N2  X f X 10-8 
The  ratio  of  primary  E.M.F.  to  the  secondary  E.M.F. 
is, 

E*  4.44  <f>2 


?2  N2  f 1(>8 


<t>2  N2 


E,  4.44  Nj  f 10-8  ^ Nj 


If  <f,2  = that  is,  if 
there  is  no  magnetic 
leakage  so  that  all  of 
the  flux  produced  by 
the  primary  cuts 
secondary,  this 
comes, 


First  A oyer 


the 

be- 


E» 

5' 


N, 

N, 


/ 'nd  left  open 
topha  nindings 

. tong  piece-* 
Short ptM 


second  /oyer 

tnd  left  opento 

place  landings 

B 

t = thickness  of  laminations  in  inches 
W = weight  of  iron  in  pounds 

Iron  .014"  thick  is  suitable  for  transformers.  At  60 
cycles  alloyed  iron  is  preferable  to  ordinary  iron. 

Losses  Under  Load 

The  losses  when  the  secondary  is  connected  to  a load 
are  those  due  to  the  resistance  of  the  current  in  the 
primary  winding,  which  equals  I,2 

Where,  I,  = current 

R,  = resistance  of  the  primary  winding 

The  resistance  and  current  in  the  secondary  winding  is 
equal  to  I2„  R2,  where  I2  = current  and  R2  = resistance  of 
the  secondary  winding.  Added  to  this  are  the  iron  losses. 

The  I2R  losses  are  known  as  the  copper  losses  and 
vary  with  the  load.  The  iron  losses  are  practically  con- 
stant at  all  loads.  The  total  losses  are  simply  the  addi- 
tion of  the  foregoing 
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[nd  view  are  assembly 


Side  and  tnd  view  of  Yokes 


Core 


Secondary  sections  Assembled  Transformer  Side  tier  at  ton 
Detailed  design  of  the  60  cycle  transformer  tor  amateur  transmitters 


This  is  the  ratio  of 
the  secondary  E.M.F. 
to  the  primary  E.M.F. 
and  is  equal  to  the  ratio 
of  the  number  of  turns 
on  the  two  coils.  The 
relation  does  not  hold 
for  open  core  trans- 
formers as  they  have  a 
large  magnetic  leakage. 

No  Load  Losses 

The  losses  at  no  load 
are  practically  those 
due  to  hysteresis  and 
eddy  currents  in  the 
iron  core. 

The  hysteresis  loss  is  W = K B1 8 f W 

The  eddy  current  loss  is  W = K2B2f2t2W 

Where,  K = hysteresis  constant2  and  varies  with  the 
grade  of  iron. 

= .0027  X 10-7  for  alloyed  iron 
= .0615  X 10-7  for  ordinary  iron 
K,  = a constant  inversely  proportional  to  the 
electrical  resistance  of  the  iron 
= 2.29  X 10-11  for  ordinary  iron 
= .792  X 10-11  for  alloyed  iron 
B = maximum  flux  density"  in  iron  in  lines  per 
square  inch 

f = frequency  cycles  per  second 


losses,  viz. : 

Iron  loss  + I2,  Rj  + 
P2  R2 

Efficiency  of  Trans- 
formation 
The  efficiency 
output 

= or 

input 

output  -7-  (input  -j-  iron 
losses  -|-  I*x  Rx  + 1\  R2  ) 

The  efficiency  of  a 
transformer  is  maxi- 
mum when  the  iron 
losses  equal  the  copper 
losses. 

A study  of  the 
fundamental  formula 
shows  that  the  number 
of  turns  of  wire  does 
not  depend  on  the  kw. 
rating  of  the  trans- 
former nor  on  the  cur- 
rent the  transformer 
will  draw,  but  depends 
solely  on  the  E.M.F., 
flux  and  frequency. 
The  only  effect  the  load 
rating  has  is  to  fix  the  size  of  wire.  The  size  of  wire 
should  be  from  1,000  to  2,500  cir.  mils  per  ampere  for 
y2  kw.  and  about  500  cir.  mils  per  ampere  in  10  kw. 
sizes  or  larger.  To  illustrate  the  point  let  us  change 
E = 4.44  A B n f ia8  to 


oooooooo 
oooooooo 
oooooooo 
oooooooo 
rOOOOO  o o o 
''Turns  Toper 


An: 


E X 10s 


4.44  B f 

Substituting  E = 110,  B — 60,000,  f = 60,  we  have 
110  X 108 


An  = ■ 


= 688 


4.44  X 60,000  X 60 

Now  if  A = 1,  n should  equal  688 
( Continued  on  page  22) 
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Quite  a number  of  ex-amateurs  are  to  be  seen  in  this  group,  credited  with  the  radio  installations  on  practically  all  the 
ships  attached  to  the  Second  Naval  District  Top  row,  left  to  right:  Johnson,  Pelletier,  Gallinafh,  Sumption.  Second 

row,  standing:  Newcomb.  Whittaker,  Lester,  Stewart,  Wood,  Martin,  Litchman.  Third  row,  sitting:  Bowen,  Miss 

Cavanagh,  Clayton,  Miss  Pfannenmeller,  Mair.  Bottom  row:  Sweet,  Vaughan,  Carter,  Crocker,  Manuel,  Downie 

and  Riccius 


W.  W.  MacKarlanc  of  Philadelphia  with  his  radio- 
phone that  establishes  fifty-yara  communication  by 
stovepipe  aerial 


. Walter  W.  Massie,  an  old-timer  in  wireless, 
commanded  the  crew  of  radio  installers  of  New- 
port shown  in  the  photo  belbw 
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My  Experiences  in  the  War 

Third  Instalment  of  the  Personal  Narrative  of  a Pioneer 
in  Aircraft  Wireless  Who  Was  Wounded  and  Cap- 
tured in  the  Attempt  to  Stop  the  Hun  Invasion 

By  Captain  Gordon  Adams 
South  Lancashire  Regiment 

( Continued  from  the  April  Issue) 


A S I lay  sprawled  out  and  helpless  in  the  farm  field,  I 
peered  through  the  dark.  All  around  were  other 
wounded,  and  many  dead.  The  wounded  numbered  about 
300,  and  as  it  was  impossible  for  our  stretcher  bearers  to 
take  us  away,  we  were  left  where  we  lay.  There  was  a man 
who  stayed  with  me  for  some  considerable  time  regardless 
of  the  hail  of  bullets  and  rain  of  shells.  I have  often 
wished  that  I could  find  out  his  name.  He  refused  to  leave 
me,  and  only  at  last  consented  to  go  when  I gave  him  a 
military  order  to  rejoin  the  regiment  and  carry  on  wjth 
the  retirement. 

The  first  agony  of  my  shattered  leg  was  frightful.  Then, 
when  the  pain  had  subsided  to  a certain  extent,  my  chief 
sensation  was  one  of  raging  thirst.  I attempted  to  get  my 
water  bottle,  but  it  was  attached  to  my  belt  and  I was  lying 
on  top  of  it,  and  every  movement  caused  me  excruciating 
pain.  After  a long  time,  however,  I was  successful.  But 
I was  not  to  have  my  drink.  The  cork  was  jammed.  I 
pulled  and  tugged  without  result,  and  then  began  further 
struggles  in  an  attempt  to  draw  my  sword,  with  which  I 
proposed  to  attack  the  refractory  cork.  I was  finally  suc- 
cessful ; after  many  futile  attempts  I managed  to  extract 
the  cork.  Then — how  painful  is  the  memory — my  hand 
slipped  and  I upset  the  water  bottle,  spilling  the  whole  of 
its  contents ! 

After  I had  been  lying  there  among  the  turnips  for  an 
hour  or  so  the  German  hordes  started  advancing  upon  the 
position  we  had  just  evacuated.  I have  never  heard  any- 
thing more  impressive.  Had  I known  then  what  I know 
now  about  the  Hun  I doubt  if  I should  have  looked  at  it 
in  the  same  light,  but  at  that  time  we  thought  the  Germans 
an  honorable  enemy. 

The  night  was  gorgeous ; no  wind  and  the  stars  brilliant. 
After  the  recent  din  the  deathly  silence  was  all  the  more 
marked.  Suddenly,  far  away  in  the  distance,  I heard  the 
faint  notes  of  a long  trumpet  call.  This  was  taken  up  by 
others  like  an  echo ; nearer  and  nearer  came  the  notes ; they 
passed,  receded  into  the  distance,  and  finally  died  away. 
Then  a moment  of  dead  silence,  followed  by  the  distant 
sound  of  thousands  of  men  singing  in  beautiful  harmony 
some  very  majestic  battle  song.  The  music  swelled  to 
thrilling  intensity  as  nearer  and  nearer  they  came ; finally, 
with  a triumphant  paean  of  song  the  advancing  Germans 
reached  their  goal.  The  horde  had  swept  on. 

Later  in  the  night  I had  fits  of  delirium  from  which  I 
would  recover  to  find  myself  chatting  merrily  with  a neigh- 
boring turnip.  Only  one  man  came  near  me  during  the 
night,  and  he  was  one  of  our  own  men  who  was  struggling 
into  Solesmes  with  13  shrapnel  bullets  in  him.  Later  I met 
another  man  who  had  exactly  13  bullets  in  him ; but  in  his 
case  the  German  soldier  who  picked  him  up,  thinking  it 
unfortunate  for  a man  to  have  an  unlucky  number  of  hon- 
orable wounds,  added  one  more  to  the  total  by  pushing  his 
bayonet  through  his  face. 

About  6 o’clock  the  next  morning  the  Germans  continued 
their  advance;  as  a preliminary  measure,  however,  they 
deliberately  shot  all  the  British  wounded  they  could  find. 
Out  of  those  left  with  me  on  the  top  of  that  hill  only 


twelve  were  spared.  My  escape  was  a most  fortunate  one. 
The  first  act  of  the  German  who  found  me  was  to  pull  my 
revolver  out  of  its  holster,  point  it  at  my  face  and  pull  the 
trigger.  Fortunately  for  me  it  was  nof  loaded.  Just  at  this 
moment  I looked  round  and  saw  a Hun  officer  approaching 
me,  revolver  in  hand,  ready  to  finish  me  off.  Luckily,  just 
before  he  reached  me,  the  order  came  from  their  command- 
ing officer  to  continue  the  advance.  Otherwise,  I should 
never  have  escaped  the  brutal  end  arranged  for  my  gallant 
comrades. 

After  this  I remained  lying  where  I was.  Several  small 
parties  of  Germans  visited  me.  I was  greatly  amused  at 
one  very  juvenile  Hun  officer  who  came  up,  and  on  search- 
ing my  haversack  discovered  my  field  service  note  book. 
The  German  did  not  know  a word  of  English,  but  he  could 
see  that  this  note  book  contained  carefully  written  out 
operation  orders..  He  beamed  all  over  his  face,  imagining 
no  doubt  that  the  finding  of  such  valuable  information 
would  get  him  promotion.  I have  often  wondered  what 
happened  afterwards,  when  it  was  discovered  that  the  note 
book  was  a very  old  one  and  the  orders  it  contained  were 
written  during  Irish  command  manoeuvres  three  years  be- 
fore. 

At  length  a German  doctor  arrived  and  I was  taken  on  a 
stretcher  down  to  a convent  in  Solesmes  which  had  been 
converted  into  a hospital.  They  let  me  lay  there  without 
attention  for  two  or  three  hours.  Finally,  two  savage 
Boche  doctors  came  and  proceeded  to  set  my  leg  without 
any  anaesthetic.  Their  method  was  positively  inhuman. 
One  sat  on  my  chest  while  the  other  one  hauled  the  leg  into 
position  and  put  rough  splints  on.  In  the  bed  next  to  me 
was  a French  soldier  who  had  been  hit  in  the  knee  by  a 
shell.  His  leg  from  the  knee  down  was  only  attached  to 
the  remainder  of  the  leg  by  a small  strip  of  flesh.  For  four 
days  he  received  no  attention,  and  by  that  time  the  lower 
part  of  the  leg  had  started  to  decay.  The  venom  of  the  Hun 
medicos  passed  all  understanding.  Yet  the  game  spirit  of 
the  Allied  soldiers  was  unquenchable.  In  the  room  with 
me  were  men  of  my  own  regiment,  Frenchmen  and  Ger- 
mans. Suffering  as  they  were,  though,  I recall  how  vastly 
delighted  was  everyone  when  a French  soldier,  who  ap- 
parently had  not  shaved  for  some  weeks,  just  before  his 
departure  for  some  other  hospital,  came  over  to  my  bed 
and  kissed  me  warmly  on  both  cheeks. 

I spent  some  time  at  Solesmes,  and  just  when  my  thigh 
bone  was  commencing  to  mend  orders  were  given  that  I 
should  be  moved  back  to  Valenciennes.  The  only  vehicle 
available  was  a small  two-wheeled  cart.  I was  put  into 
this  on  a stretcher  but,  as  luck  would  have  it,  after  travers- 
ing some  four  miles,  the  horse  fell  down  and  broke  my  leg 
again.  On  arrival  in  Valenciennes  the  splints  were  re- 
moved and  I was  left  for  the  night.  That  was  the  worst 
night  I have  ever  spent.  The  muscles  of  the  leg  set  up 
violent  contractive  spasms,  which  drove  the  splinters  of 
bone  (inside  the  leg  into  the  various  nerves,  adjacent  to 
them.  The  pain  was  beyond  comprehension ; I thought  I 
should  never  survive  it.  But  I had  more  to  learn  of  Ger- 
man methods.  The  leg  was  not  reset  until  I had  been  at 
Valenciennes  a week! 
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The  hospital  where  we  were  quartered  had  been  a girls’ 
school  and  owing  to  the  shortage  of  German  nurses  the 
mistress  of  the  school  had  been  roped  in  and  made  to  do 
the  necessary  nursing.  No  words  of  mine  can  ever  express 
my  gratitude  to  those  good  French  ladies  of  Valenciennes. 
They  wore  themselves  to  shadows,  working  for  the  Eng- 


Masses  of  men,  trained  and  highly  disciplined,  made  the  Hun  army  a vastly 
impressive  machine.  This  view  of  a telegraphic  headquarters  gives  an 
insight  into  the  well  organized  methods  within  their  lines 


lish  and  French  wounded.  The  old  lady  who  looked  after 
me  had  nearly  been  killed  in  the  Franco-Prussian  war  of 
1870.  She  was  then  a small  girl  and  was  sitting  on  her 
father’s  shoulder  when  he  was  shot  by  the  Prussians.  Her 
hatred  of  Germany  and  everything  German  was  positively 
venomous.  She  was  the  professor  of  Psychology  and  Liter- 
ature at  the  School  and  we  used  to  have  great  psychological 
discussions  together. 

There  was  one  particularly  unusual  thing  which  came 
under  my  observation  in  that  hospital.  I had  often  been 
told  that  many  Orientals  can  die  simply  through  an  effort 
of  will,  but  had  never  believed  it  until  I actually  saw  it 
happen  at  Valenciennes.  A Gurkha  was  brought  in, 
wounded  in  the  calf  of  the  leg.  Fearing  that  the  Germans 
might  amputate  it,  which  is  contrary  to  their  religion,  he 
calmly  stated  that  he  was  going  to  die.  There  was  no 
earthly  reason  why  he  should,  but  he  did.  It  took  him 
36  hours  to  accomplish  his  end. 

It  was  the  custom  to  move  all  wounded  prisoners  back 
into  Germany  itself  as  soon  as — and  very  often  before — 
they  were  fit  to  be  moved.  In  due  course  my  turn  came. 
I was  taken  to  the  station  on  a stretcher  in  company  with 
several  others  and  put  into  a train  which  was  to  convey  us 
to  Cologne.  The  senior  of  the  French  ladies  who  had  been 
nursing  us  was  allowed  to  come  into  the  station  to  see  us 
off.  As  she  was  handing  me  in  some  sandwiches  for  the 
journey  a German  medical  officer  doctor  saw  her,  and  for 
no  greater  offence  than  that  of  giving  food  to  a “damned 
Englander”  he  clenched  his  fist  and  knocked  her  down. 
Not  content  with  that,  he  assembled  a party  of  soldiers  who 
fixed  their  bayonets  and  hustled  her  out  of  the  station.  You 
may  imagine  how' our  blood  boiled. 

Arrived  at  Cologne,  we  were  taken  straight  to  a hospital 
where  I found  the  second  in  command  of  one  of  our  in- 
fantry regiments.  He  had  been  wounded  on  the  same  day 
that  I had  been.  His  instructions  had  been  to  hold  a posi- 
tion and  “never  to  retire,”  consequently  although  only 
about  four  of  his  men  survived  he  stuck  to  his  post  though 
very  seriously  wounded  himself  and  was  subsequently 
taken  prisoner. 

Revolting  is  a mild  term  to  describe  the  food  at  Cologne ; 
in  quantity  it  was  just  sufficient  to  keep  body  and  soul  to- 
gether. And  the  medical  manhandling  was  in  equal  evi- 
dence. During  the  whole  time  I was  there  a Turk  derived 
a great  deal  of  daily  pleasure  in  what  he  pretended  was  a 


massage  to  my  leg,  his  object  being  to  inflict  as  much  pain 
and  do  as  little  good  as  possible.  Everything  conceivable 
was  done  to  make  our  lives  as  unpleasant  as  possible.  For 
one  thing,  we  were  allowed  no  knives  or  forks  to  eat  with, 
a deprivation  irritating  to  us,  but  possibly  meaningless  to 
the  German  himself,  who  makes  as  little  use  of  these  imple- 
ments as  he  possibly  can,  preferring  to  use  his  fingers. 
Another  thing  that  irritated  me  was  that  shaving  was  for- 
bidden. 

I might  mention  here,  that  just  before  my  arrival  at  this 
hospital  one  of  the  prisoners  had  lost  his  way  in  the  build- 
ing and  accidentally  got  into  a passage  which  the  prisoners 
were  forbidden  to  use.  A sentry  who  he  there  encountered 
did  not  trouble  to  explain  to  him  his  error,  but  shot  him 
instead.  No  attempt  was  made  to  reconcile  the  language 
difficulties,  which  were  considerable,  in  learning  the  hos- 
pital regulations.  It  apparently  gave  little  concern  to  the 
captors  that  small  infractions  might  be  expected  of  a most 
cosmopolitan  collection  of  men,  including  English,  French, 
Belgians,  Turks,  Arabs,  Senegalese,  Sikhs,  Gurkhas,  and 
others. 

From  Cologne  I was  taken  to  a prison  camp  at  Osna- 
brqck.  Snow  was  falling  when  I arrived.  Notwithstanding 
the  cold  I was  put,  along  with  four  others,  into  a <tone 
cellar  and  kept  there  for  seven  days.  During  that  time  the 
cold  was  intense  but  we  were  given  fuel  sufficient  only  to 
last  us  for  three  hours  altogether.  Our  beds  consisted  of 
three  planks  and  a sack  of  straw ; these  we  had  to  bum  in 
order  to  get  a little  warmth.  After  the  week  had  elapsed 
we  were  put  into  other  rooms  where  conditions  were  only 
slightly  better.  The  English  were  always  selected  for  the 
worst  treatment.  In  order  to  annoy  us,  orders  were  issued 
that  all  the  English  were  to  be  kept  apart  from  each  other. 
The  sanitary  conditions  were  filthy.  We  were  allowed  a 
bath  but  once  a fortnight,  and  that  was  given  grudgingly. 

At  length,  on  a certain  afternoon  I was  told  by  a Ger- 
man unter  offizier  that  I was  going  to  be  exchanged  be- 
cause they  considered  me  totally  incapacitated  for  further 
military  service.  I was  taken  down  into  the  town  of  Osna- 
bruck  and  there  at  a hospital  I met  the  rest  of  the  English 
prisoners  who  were  about  to  be  exchanged.  We  had  din- 
ner at  this  hospital  and  the  Germans  told  us  we  could  have 
anything  we  liked.  There  was  a certain  amount  of  grim 
humor  in  their  imagining  that  by  one  hour  of  good  treat- 


Clean,  cheerful  quarters  and  a staff  of  sympathetic  attendants  are  the  rule 
in  American  hospitals,  where  wounded  soldiers  are  instructed  in  useful 
vocations,  by  contrast  with  the  German  idea  which  Capt.  Adams  describes 


ment  they  could  wipe  out  the  memory  of  months  of  ill- 
usage.  But  then,  in  any  question  of  psychology  the  Ger- 
man is  the  most  perfect  ass. 

At  9 in  the  evening  we  were  put  on  board  what  they 
were  pleased  to  term  a hospital  train.  It  consisted  merely 
of  cattle  trucks  and  into  these  were  put  the  wrecks  of 
humanity  whom  the  Germans  were  liberating.  I have 
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never  seen  such  a disgraceful  sight  in  my  life  as  presented 
by  those  English  soldiers.  A large  proportion  were  blind, 
and  practically  all  the  remainder  were  deficient  of  legs  and 
arms.  The  whole  lot  were  filthy  and  absolutely  in  rags. 
It  took  us  14  hours  to  get  to  Flushing  and  then  we  saw 
the  Germans  for  whom  we  were  being  exchanged.  They 


This  British  official  photograph  shows  a tractor  bringing  a huge  Royal  Air 
Force  bomber  into  position,  illustrating  the  magnitude  of  the  problems  of 
the  author,  who  compiled  technical  data  for  all  types  of  machines 


all  looked  well  fed ; and  they  were  clean  and  well  clothed. 

After  a very  rough  crossing  we  landed  at  Folkestone 
and  went  straight  up  to  London,  where  I was  sent  to  a 
hospital  to  undergo  a small  operation.  I shall  never 
forget  what  luxury  a fire  and  the  clean  sheets  seemed  to 
me. 

After  this  I had  to  wait  for  months  to  get  sufficiently 
fit  for  the  big  operation.  The  bone  of  my  leg  had  healed 
up  crooked,  the  result  being  a shortening  of  Al/2  inches. 
The  operation,  which  was  performed  in  the  autumn  of 
1915,  consisted  in  opening  the  leg,  sawing  the  bones  apart, 
putting  them'into  their  proper  places  and  then  screwing 
steel  plates  down  the  side.  As  a testimonial  to  Hun  sav- 
ageness, for  the  rest  of  my  life  I shall  carry  about  with  me 
16  inches  of  steel  plating  and  24  screws. 

During  the  time  I was  in  the  hospital  recovering  from 
this  operation  I met  another  exchanged  prisoner  who  had 
been  shot  in  the  arm.  The  Germans  cut  the  entire  arm 
off,  leaving  no  stump  to  which  could  have  been  attached 
an  artificial  one.  Shortly  afterwards,  when  he  was  being 
moved  by  train  from  one  prison  to  another,  he  asked  a 
sentry  for  a glass  of  water.  The  sentry  replied  by  stick- 
ing his  bayonet  through  the  other  arm.  The  German  doc- 
tors then  removed  that  also,  leaving  in  this  case,  as  in 
the  former,  not  a vestige  of  a stump. 

It  was  eight  months  after  my  operation  before  I was 
fit  to  do  even  an  office  job;  but  finally,  after  worrying 
medical  boards,  I was  taken  on  as  head  of  one  of  the  sec- 
tions of  the  design  branch  in  the  Air  Ministry.  My  work 
consisted  of  compiling  all  technical  data  about  different 
types  of  machines  and  their  performances  when  under- 
going official  tests.  I also  had  to  interview  all  inventors 
of  new  types  of  machines.  Most  of  them  were  extraor- 
dinarily funny.  One  bright  individual  claimed  that  he 
had  invented  a machine  which  would  fly  for  thousands  and 
thousands  of  miles  at  a speed  of  300  miles  an  hour  without 
any  engine  power  at  all.  He  had  to  have  an  engine  to  get 
up  flying  speed  to  start  with  but  then  he  claimed  that 
further  power  was  unnecessary,  as. the  wind  pressure 
would  push  the  propeller  round. 

Another  man  had  spent  nine  years  in  trying  to  produce 
a machine  of  the  ornithopter  or  wing-flapping  type.  For 
experimental  purposes  he  had  rigged  up  in  his  garden  a 
large  iron  frame  work  to  which  were  attached  the  wings 
that  flapped.  The  flapping  power  was  supplied  by  one  or 
more  of  his  numerous  small  children  who  were  put  on  in 
turn  to  wind  a handle  which  operated  the  mechanism.  He 
wished  to  demonstrate  that  by  flapping  the  wings  the 
whole  contrivance  could  be  made  to  leave  the  ground.  It 


certainly  did  jump  about  6 inches  off  the  earth,  but  it  did 
so  at  the  moment  when  the  wings  were  at  the  top  point  of 
each  flap,  when  aerodynamically  the  machine  should  have 
been  resting  most  firmly  on  the  ground.  The  explanation 
was  that  the  whole  affair  was  jerked  upwards  by  the 
inertia  of  upward-moving  wings. 

Still  another  budding  inventor  was  responsible  for  the 
following  bright  idea : In  order  that  fast  scout  machines 
of  small  gasoline  carrying  capacity  might  be  enabled  to 
remain  in  the  air  for  a longer  time  at  a stretch,  he  sug- 
gested that  they  should  be  followed  by  slow  machines 
carrying  a large  supply  of  gasoline.  When  running  dry,  all 
that  would  be  required  of  the  pilot  of  the  scout  machine 
would  be  to  fly  under  the  large  machine,  and,  after  seizing 
the  end  of  a long  india-rubber  pipe  which  the  pilot  of  the 
large  machine  would  hang  overboard,  deftly  insert  it  into 
his  own  tank.  Then  by  a manipulation  of  cunningly  de- 
vised tap  he  would  be  enabled  to  replenish  his  tank  and 
go  on  his  way  rejoicing.  Although  the  inventor  was  suit- 
ably thanked  for  placing  at  the  disposal  of  the  Air  Board 
his  exceedingly  original  scheme,  the  idea  was  not  acted 
upon  as  the  authorities  did  not  deem  it  advisable  to  include 
in  the  syllabus  of-  a pilot’s  training  instruction  the  art  of 
the  milkmaid. 

From  the  Air  Ministry  I was  appointed  instructor  in 
theory  and  construction  at  the  Central  Flying  School.  My 
work  there  was  varied  and  interesting.  On  arrival  I was 
told  to  reorganize  the  whole  system  of  training  of  engine 
men,  fitters  and  riggers.  It  entailed  a tremendous 
amount  of  work,  but  finally  I got  it  straightened  out.  My 
system  was  as  follows:  Each  class,  consisting  of  about 
200  fitters  and  200  riggers,  went  through  the  course  in 
about  9 weeks.  About  the  first  half  of  this  time  the  fitters 
were  given  instruction  of  a more  or  less  general  nature  on 
each  of  the  different  types  of  engine  which  I kept  in  the 
instruftion  shops.  The  remainder  of  the  time  was  devoted 
to  specialized  instruction  on  one  particular  engine.  In 
selecting  the  men  for  their  specialist  course  I endeavored 
as  far  as  possible  to  allot  each  man  to  the  particular  type 
of  engine  which  interested  him  most,  in  addition  to  which 
each  man  completed  a short  course  of  instruction  on  the 
simple  repairs  which  could  be  done  on  a workshop  lorry. 
I also  endeavored  to  send  each  man  for  a short  time  to 
one  of  the  flying  squadrons  to  get  practical  experience  of 
squadron  work. 
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A remarkable  picture  of  a group  of  all  the  American  "Aces”  in  France, 
taken  in  France  during  the  days  of  fighting,  just  before  the  armistice  was 

signed 


The  training  for  riggers  was  run  along  similar  lines, 
with  the  exception  that  in  place  of  the  repair  work  on  the 
workshop  lorries  I gave  them  instruction  in  splicing  and 
sail-making. 

Each  man  during  his  course  received  about  400  hours 
instruction.  I endeavored,  whenever  possible,  by  arrange- 
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ment  with  squadron  commanders  and  the  officer  in  charge 
of  workshops,  to  give  the  men  repairs  to  do  which  would 
actually  be  used  on  machines  in  the  air.  I found  that  it 
stimulated  their  interest  considerably  if  they  knew  that 
some  real  use  would  be  made  of  their  work. 

Apart  from  training  mechanics  I was  also  responsible 
for  all  the  ground  instruction  to  officer  pupils.  I had 
under  me  instructors  in  wireless,  bombing,  artillery  obser- 
vation, photography,  gunnery  and  reconnaissance,  who 
carried  out  instructions  in  these  special  departments.  The 
theory  of  flight  and  construction  of  machines  I dealt  with 
myself.  At  one  time  I started  to  organize  a wireless  flight 
which  I considered  would  facilitate  the  instruction  of 
wireless  and  artillery  observation.  It  did  not  last  long, 
however,  as  Training  Brigade  H.  Q.  said  that  although 
this  idea  was  excellent  the  necessary  machines  could  not 
at  that  moment  be  spared.  My  perfectly  good  wireless 
flight  therefore  came  to  a sudden  end. 

From  the  Central  Flying  School  I returned  to  the  Air 
Ministry  and  joined  the  department  which  dealt  with  the 
design  of  armament,  compasses  and  bomb  sights.  I had 
charge  of  designs  of  bomb  sights  and  bomb  carriers,  and 
in  addition  I again  had  to  interview  inventors  and  receive 
their  ideas  and  suggestions.  It  was  to  this  department  that 
the  famous  and  historic  woodpecker  scheme  was  sub- 
mitted. 

In  all  seriousness  a certain  man  forwarded  a suggestion 
for  training  thousands  of  woodpeckers  to  fly  to  Germany 
and  on  arrival  to  get  busy  with  their  beaks  and  pick  out 
the  mortar  from  between  the  bricks  in  Krupp’s  gun  fac- 
tory so  that  eventually  the  whole  building  would  crash  to 
the  ground. 


Leaving  the  Air  Ministry  again,  I took  over  command 
of  and  organized  a new  type  of  supply  depot.  This  depot 
I found  to  be  in  a very  unsatisfactory  state.  It  was  the 
property  of  one  aircraft  manufacturing  company  and  was 
used  by  four  others.  The  mechanics  were  entirely 
civilian.  Its  inefficiency  was  due  to  three  causes : ( 1 ) lack 
of  military  control ; (2)  lack  of  co-ordination  between  the 
R.  F.  C.  and  the  firms  supplying  the  machines;  (3)  dif- 
ficulty in  obtaining  pilots  to  take  new  machines  to-  their 
destinations. 

With  the  new  organization  I had  under  me  a staff  of 
expert  technical  R.  F.  C.  officers  and  mechanics.  Machines 
arrived  from  the  makers  in  parts  and  were  immediately 
turned  over  to  the  riggers  for  assembly.  That  completed 
to  the  satisfaction  of  the  inspecting  officers,  they  passed 
into  the  hands  of  the  engine  men,  who  tuned  up  die  en- 
gine. After  that  they  passed  through  various  other  de- 
partments for  gun  testing,  instrument  adjusting,  and  so 
on.  When  finally  ready  for  flight  they  were  handed  over 
to  the  despatch  officer.  His  duty  was  to  know  the  exact 
position  of  each  machine,  find  out  in  advance  to  what 
squadron  it  was  allotted,  and  then  have  it  tested  and  de- 
livered at  its  destination.  For  this  purpose  he  had  under 
him  a staff  of  twenty  pilots.  From  start  to  finish  each 
machine  went  through  eleven  different  processes.  Owing 
to  the  extremely  urgent  need  for  machines  at  the  front 
all  ranks  had  to  work  at  least  12  hours  a day. 

I succeeded  in  a very  short  time  in  trebling  the  output, 
but  I had  hopelessly  overworked  myself  and  finally,  after 
carrying  on  as  long  as  possible,  my  leg  troubled  me  to 
such  an  extent  that  I had  to  go  on  leave  and  was  invalided 
out  of  the  service  on  April  23,  1918. 


The  Design  of  60-Cycle  Transformers  for  Amateur  Transmitters 
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and  if  A = 688,  n should  equal  1 
if  A = 2,  n should  equal  344 
and  if  A = 344,  n should  equal  2,  etc. 

Any  value  can  be  chosen  for  A or  n provided  An  = 688. 
Number  of  Turns 

The  number  of  turns  can  be  determined  approximately 
as  follows: 


Example 
Let  W = 500  watts 

. = 110  volts  (primary) 

f = 60  cycles 

E,  = 13,500  volts  (secondary) 

Power  factor  = .8  (assumed)  = cos.  <f> 

The  power  W = E,  I,  cos  <p.  Substituting  the  above 
values. 


E 

ni  = 

K VW 

Where  E = coil  voltage 
W = watts  ca- 
pacity of  the 
transformer 
K = .021  for 
small  60  cycle 
transformers 
and  K = .03 
for  larger 
transformers. 

If  the  formula  above 
is  used  to  find  the  pri- 
mary turns,  the  second- 
ary turns  equal 
E2nt 

n2  = 

E, 

In  transformers  for 
radio  work,  the  current 
should  be  determined 
from  the  kilovolt-am- 
pere rating  rather  than 
from  the  kw,  rating  as 
the  power  factor  (cos 
4>)  is  rather  low. 


500=  110  X I,  X-8 
500 

I,  = = 5 amperes  (ap- 

100  X -8  prox.) 

Secondary  current 

Ei  Ij 

I,  = = 

E, 

110X5 
13,500 

.04  ampere  approx. 
The  area  of  the  pri- 
mary wire,  allowing 
1000  cir.  mils  per  ampere 
= 5 X 1000  = 5000  dr. 
mils.  From  a wire  table 
we  find  that  the  wire 
nearest  to  this  is  No.  13 
DCC  wire.  Its  resis- 
tance is  2 ohms  per  1000 
feet.  For  the  secondary, 
the  area  = .04  X 2500 
= 100  dr.  mils  and  from 

General  plan  with  dimensions  o{  the  core,  primary  and  secondary  coils  j (Continued  Oil  POgt  26) 


Simultaneous  Sending  and  Receiving 


A Wireless  System  for  Duplex  Operation 
and  the  Prevention  of  Interference 

The  paper  read  by  E.  P.  W.  Alexanderson  at  the 
April  meeting  of  the  Institute  of  Radio  Engineers 

An  Abstract  by  E.  E.  Bucher, 

Director  of  Instruction,  Marconi  Institute 


/~VUTLINING  an  exten- 
sive  series  of  experi- 
ments conducted  mainly  at 
the  Marconi  Company’s 
high  power  station  at  New 
Brunswick,  N.  J.,  Mr. 

Alexanderson  interestingly 
described  three  recent  lines 
of  radio  development.  Ex- 
plaining how,  with  a du- 
plex system  for  radio  tele- 
phony, a land  line  telephone 
subscriber  at  any  point  in 
the  city  may  pick  up  a local 
telephone  and  speak  by 
radio  through  the  wireless 
telephone  transmitting  sta- 
tion and  receive  a reply  as 
in  every-day  wire  tele- 
phfl^iy,  the  speaker  gave  de- 
tails of  what  he  terms  the 
“bridge  receiver”  and  the 
“barrage  receiver.” 

The  bridge  receiver  is  a 
device  which  permits  re- 
ception of  signals  at  a 
given  station  while  the 
local  transmitter  is  in  oper- 
ation, with  little  or  no  in- 
terference. In  this  system, 
separate  transmitting  and 
receiving  antennae  are 
used,  but  they  are  erected  close  enough  so  that  the  re- 
ceiver and  transmitter  may  be  considered  to  be  in  paired 
branches  of  a Wheatstone  bridge. 

The  barrage  receiver  is  a combination  of  two  aperiodic 
horizontal  antennae,  which  are  said  to  have  distinctly  uni- 
lateral directional  characteristics.  By  means  of  appropriate 
phase  shifting  devices,  signals  from  any  given  direction 
can  be  balanced  out  while  the  desired  signal  is  retained. 

Regarding  the  system  of  duplex  radio  telephony,  Mr. 
Alexanderson  made  public  the  diagram  in  figure  1,  in 
which  the  left  hand  part  of  the  drawing  shows  a radio 
frequency  alternator  N in  series  with  the  antenna  system 
shunted  by  the  well-known  magnetic  amplifier  M for  con- 
trol of  its  output.  The  right  hand  part  of  the  drawing 
shows  a receiving  antenna  which  is  separated  from  the 
sending  antenna  at  a satisfactory  distance  so  that  the  se- 
lectivity of  ordinary  receivers  and  transmitters  can  be  de- 
pended upon  for  differentiation  between  the  wave  lengths 
of  the  sending  and  receiving  stations.  Each  pair  of  sending 
and  receiving  stations  is  connected  together  by  a wire  line 
and  to  the  exchange  of  a local  telephone  system,  so  that  the 
land  line  telephone  subscriber  may  be  connected  to  the 
radio  station. 

In  the  diagram,  the  lines  from  the  sending  and  receiving 
stations  are  introduced  in  series  with  the  subscriber’s  line. 
These  circuits  involve  certain  novelties  of  operation  which 
the  speaker  explained.  For  example,  a telephone  current 
originating  in  the  wireless  receiving  station  from  a distant 


transmitter  sets  up  cur- 
rents flowing  between  tbe 
telephone  subscriber’s  in- 
strument and  the  radio 
transmitting  station.  Tie 
telephone  current  originat- 
ing from  the  subscriber’s 
instrument  takes  the  same 
path.  This  brings  about  tbe 
interesting  condition  that 
the  currents  originating  in 
the  receiving  station  will 
be  re-transmitted  by  the 
sending  station.  As  a con- 
sequence, both  sides  of  the 
conversation  are  transmit- 
ted by  each  sending  station 
and  a third  party  may  hear 
both  speakers  by  tuning  in 
on  either  of  the  two  trans- 
mitted wave  lengths. 

In  order  to  prevent  self- 
exciting oscillations  which 
may  result  from  amplifica- 
tion of  the  local  receiver 
currents  by  the  proximity 
of  the  transmitter,  it  is  nec- 
essary that  the  amplifica- 
tion of  the  receiver  be  held 
within  a certain  critical 
value ; for  if  telephone  cur- 
rents are  set  up  in  the  sub- 
scriber’s line  of  greater  intensities  than  the  currents  orig- 
inally produced  by  the  speaker,  the  same  current  will  be 
relayed  again  through  the  sending  station  and  come  back 
to  the  speaker  in  an  intensified  form,  and  would  be  again 
transmitted  from  the  first  sending  station.  The  resulting 
cumulative  effect  would  be  similar  to  that  obtained  in  or- 
dinary wire  telephony  when  the  receiver  is  held  close  to 
the  transmitter. 

Simultaneous  Transmission  and  Reception  with  the 
Antennae  Suspended  from  the  Same  Mast 

Mr.  Alexanderson  showed  a system  for  duplex  radio 
telephony  whereby  two  antennae  were  supported  from  the 
same  mast,  interference  between  them  being  prevented  by 
inductive  and  capacitive  neutralization.  A diagrammatic 
representation  is  shown  in  figure  2,  in  which  A is  a radio 
frequency  alternator  shunted  by  the  magnetic  amplifier  M, 
and  T-l  is  the  microphone  transmitter  connected  in  the 
control  circuit  of  the  magnetic  amplifier.  Antenna  A is  the 
transmitting  aerial  and  antenna  B is  used  to  create  a po- 
tential of  opposite  phase  to  the  potential  of  the  sending 
antenna.  This  negative  potential  is  transferred  to  the  re- 
ceiving antenna  through  the  transformer  T and  through 
what  is  termed  an  exposure  condenser  E.  The  magnitude 
of  this  negative  potential  is  adjusted  to  counterbalance  the 
direct  exposure  between  the  antenna  A and  B,  thus  leaving 
the  receiving  apparatus  with  the  coupling  L at  ground 


Radio  receiving  set  with  barrage  attachment  invented  by 
E.  F.  W.  Alexanderson 
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potential.  Since  the  phase  relation  of  the  transformer  is 
not  exactly  180°  a residual  potential  is  left  in  the  receiving 
apparatus  which  may  be  effectively  blocked  out  by  the  trap 


In  figure  3,  the  receiving  antenna  A-2  is  connected  to  the 
primary  loading  coil  T-2  through  the  counterpoise  con- 
denser C-3.  The  loading  coil  is  coupled  aperiodically  to 


Pigure  1 — Radio  telephone  system  permitting  communication  with  land-line  exchange 


F,  comprising  an  inductance  and  a capacity  in  shunt.  This 
gives  a very  high  impedance  to  the  interfering  current  but 
allows  the  incoming  signal  to  pass. 

Mr.  Alexanderson  mentioned  certain  tests  made  at 
Schenectady,  when  it  was  possible  to  receive  signals  from 
stations  2,500  miles  distant  without  appreciable  interfer- 
ence from  a sender  giving  20  amperes  at  10,000  volts  in 
the  antenna  A. 

He  described  the  system  of  capacitive  neutralization  be- 
tween the  transmitting  and  receiving  antenna  as  shown  in 
figure  3 ; since  this  circuit  has  many  of  the  characteristics 
of  the  Wheatstone  bridge  (as  shown  diagrammatically  in 
figure  4)  it  has  been  termed  the  “bridge  receiver.’’ 


the  secondary  of  the  receiving  set  through  a linking  circuit. 
The  counterpoise  condenser  is  connected  through  the  ex- 
posure condensers  C-l  and  C-2  to  the  transmitting  antenna. 
Although  this  method  of  neutralization,  in  large  measure, 
eliminates  the  interference  of  the  local  transmitter,  local 
induction  other  than  that  due  to  the  capacity  coupling  be- 
tween the  antennae  gave  a residual  effect  that  was  eventu- 
ally taken  care  of  by  a device  called  a phase  rotor.  The 
phase  rotor  feeds  currents  from  the  transmitter  to  the  re- 
ceiver at  any  desired  phase  angle ; in  one  branch  it  consists 
of  an  inductance  and  capacity  in  series ; and  in  the  second 
branch  of  an  inductance,  capacity  and  resistance  in  series. 
By  adjusting  the  position  of  the  rotor  L the  electromotive 


May,  1919 


SIMULTANEOUS  SENDING  AND  RECEIVING 


25 


force  induced  in  it  may  be  made  to  assume  any  desired 
phase  relation  to  the  primary  voltage.  In  other  words,  the 
rotor  of  figure  3 is  adjusted  to  withdraw  energy  from  the 
antenna  circuit  of  the  transmitter,  through  the  coil  F-l 
and  the  transformer  I,  of  the  proper  phase  angle  to  neu- 


Each  of  the  antennae  used  for  this  demonstration  were 
two  miles  in  length. 

A discussion  of  the  paper  followed,  in  which  several 
previous  patents  bearing  upon  the  principle  of  simul- 
taneous transmission  and  reception  were  cited.  Lester 


tralize  the  local  action  of  the  transmitting  apparatus  upon 
the  secondary  circuits  of  the  receiver  R. 

In  the  equivalent  circuit  shown  in  figure  4,  the  exposure 
condensers  and  counterpoise  condensers  form  an  artificial 
circuit  duplicating  the  potential  drops  between  the  sending 
antenna,  the  receiving  antenna  and  ground.  By  adjusting 
the  exposure  condenser,  two  equipotential  points  are  found 
between  which  the  receiving  set  is  connected.  The  right 
hand  arm  of  the  branch  is  effectively  represented  by  the 
dotted  lines,  the  receiving  antenna  in  this  diagram  having 
been  assumed  to  be  one  of  the  umbrella  type. 

Construction  and  Operation  of  the  Barrage 
Receiver  Described 

The  so-called  barrage  receiver  is  shown  in  figure  5. 
It  comprises  .two  horizontal  aperiodic  antennae  which 
Alexanderson  declares  should  preferably  have  one-cjuarter 
wave  length  separation  for  the  particular  signals  being  re- 
ceived. In  designing  the  barrage  receiver  he  observed  the 
following  principles:  In  his  estimation,  the  difficulty  of 
balancing  two  tuned  circuits  is  very  great  and  accordingly 
the  antenna  or  energy  collectors  should  be  aperiodic.  Sec- 
ond, the  balancing  should  consist  in  neutralizing  the  elec- 
tromotive forces  before  they  have  a chance  to  create 
oscillating  currents.  Third,  the  two  antennae  should  be  of 
the  same  characteristic ; in  other  words,  it  is  preferable  to 
balance  a magnetic  exposure  against  another  magnetic 
exposure  rather  than  against  an  electrostatic  exposure,  as 
is  done  in  the  Bellini-Tosi  uni-directional  receiver. 

This  is  accomplished  in  the  diagram  of  figure  5 by  two 
phase  rotors  which  are  coupled  to  the  horizontal  antenna. 
The  rotors  are  coupled  to  a common  detector  circuit  which 
in  this  diagram  comprises  a three  electrode  vacuum  tube. 
By  turning  the  rotary  coil  of  the  phase  rotators,  signals 
may  be  drawn  from  the  antennae  at  any  desired  phase 
angle  and  thus  interference  from  any  direction  neutralized. 

Mr.  Alexanderson  states  that  with  this  apparatus  it 
was  possible  to  receive  signals  from  San  Diego  at  New 
Brunswick  while  the  large  transmitting  station  at  New 
Brunswick  was  in  operation.  The  receiving  station  in  this 
case  was  erected  about  three  miles  from  the  New  Bruns- 
wick transmitter. 
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Figure  5— Fundamental  circuits  of  the  “Barrage  Receiver”  with  phase  rotators  for  eliminating  interference 


Israel  and  Wm.  H.  Priess  described  some  experiments 
along  that  line,  conducted  by  them  at  the  instigation  of 
the  U.  S.  Government.  Mr.  Priess  remarked  that  a 50  per 
cent  difference  in  wave  length  between  the  transmitter 


and  receiver  was  necessary  to  insure  a factor  of  safety. 
It  was  brought  out  that  Alexanderson’s  duplex  system 
with  closely  supported  antennae,  operated  more  effectively 
with  undamped  waves  than  with  damped  waves. 


The  Design  of  60-Cycle  Transformers  for  Amateur  Transmitters 

( Continued  from  page  22) 


a wire  table  we  find  that  this  corresponds  to  No.  30SSC 
wire.  Its  resistance  is  about  103  ohms  per  thousand  feet. 
To  obtain  the  number  of  turns  on  the  primary 
E 

n = 

.021  V W 
110 

= = 238  turns 

.021  V 500 


At  60,000  lines  per  square  inch,  A n should  = 688,  so 
that 


688  688 

A = or = 2.89  sq.  in. 

n 238 


For  economy  of  copper,  the  coil  and  core  should  be 
square  in  cross  section ; hence  the  core  should  be  V 2.89 
= 1.7"  on  side. 

The  secondary  turns 

EjXn,  13,500  X 238 

n2  = = = 29,274  turns 

Ex  110 

Determining  the  Primary  and  Secondary  Dimensions 

The  voltage  per  section  of  the  secondary  should  not 
exceed  4000  volts.  Dividing  13,500  by  4 gives  3375  volts 
per  coil,  and  dividing  29,274  by  4 gives  7319  turns  per 
coil  of  the  secondary.  If  we  make  each  coil  of  the  sec- 
ondary square  in  cross  section,  we  have  y 7319  or  ap- 
proximately 85  turns  on  a side.  Allowing  for  pieces  of 
insulation  .05"  thick  between  coils,  and  .125"  micanite 
between  the  ends  of  the  coils  and  the  core,  gives,  allow- 
ing 4 mils  insulation,  4 (85  X .014")  + (3  X -05)  -f 
(2  X -125)  = 5.2"  as  the  height  of  the  transformer  win- 
dow. (See  figure  J).  Sines  the  diameter  of  No.  30 
D.S.C.  wire  is  .014",  the  thickness  of  the  secondary  coil 


= (85  X .014")  -j-  0.125  + one  layer  of  tape  = k.5". 
The  factor  0.125  is  the  thickness  of  the  micanite  tube. 

Allowing  .0625"  as  the  thickness  of  the  micanite  tube 
between  the  primary  coil  and  core,  gives  about  5*  wind- 
ing space.  Dividing  5 by  .078"  gives  about  64  turns  per  ** 
layer  for  primary  coil.  Dividing  64  into  238  gives  3 
layers  for  the  primary  and  calls  for  46  additional  turns 
to  give  the  full  238  turns.  The  thickness  of  the  primary 
coil  is  then  4 X 078  -j-  .0625  or  0.4"  approximately. 

Mean  length  of  secondary  turn  = 4 (17  + 1.4)  = 
12.5".  And 

12.5"  X 29,274 

= 30,494  ft.  total  length  of  secondary 

12  wire. 

At  103  ohms  per  thousand,  the  resistance  of  the  second- 
ary = 30.5  X 103  = 3141  ohms.  The  copper  loss  of  sec- 
ondary = P2  X R*  = 3141  X -04  X 04  = 6.7  or  7 watts. 

The  mean  length  of  primary  turn  = 4 (1.7  + .4)  = 
8.4".  This  multiplied  by  238  = 1999"  and  divided  by  12 
gives  166  feet  as  the  length  of  the  primary  wire.  The 
total/  resistance  at  2 ohms  per  thousand  = .166  X 2 = 
.332  ohms.  The  primary  copper  loss  = I2!  R = .332  X 
5x5  = 8.36  watts.  Total  copper  loss  = 8.36  + 7 = 
15.36  watts. 

The  iron  loss  of  good  silicon  steel  is  approximately 
.8  watt  per  pound.  For  the  highest  efficient,  the 
iron  loss  must  equal  the  copper  loss.  Dividing  15.36  by 
.8  gives  19.2  pounds  as  the  weight  of  iron  in  the  core. 
Dividing  19.2  by  .278  gives  69.4  as  the  total  volume  of 
the  core.  The  length  of  the  core  with  corners  equals 
(5.2  + 1.7  + 1.7)  = 8.6  inches  and  for  two  cores  = 2 X 
8.6  =17.2  inches.  The  total  volume  of  the  cores  there- 
fore equals  1.7  X 1.7  X 17.2  = 49.7  cubic  inches.  Sub- 
tracting this  from  the  total  volume,  69.4  — 49.7  = 1973 
as  the  volume  of  the  yokes.  Dividing  this  by  2.89  gives 
6.8  as  the  length  of  both  yokes.  Dividing  this  by  2 gives 
3.4  inches  as  the  width  of  the  transformer  window. 

{Continued  on  page  38) 
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My  Conception  of  the  Ideal  200  Meter 

Receiving  Set 

By  Frank  V.  Bremer 


A RECEIVING  tuner  for  amateur  wave  lengths  should 
have  a range  of  tuning  between  180  and  580  meters, 
apd  should  be  fitted  with  a regenerative  coupling.  With  the 
set  described  here,  amateur  stations  as  far  west  as  Denver 
have  been  copied  in  New  York,  a distance  of  approxi- 
mately 1900  miles. 


with  56  turns  of  No.  22  SCC  wire  with  a tap  taken  from  it 
every  eight  turns.  These  should  be  brought  out  to  a switch. 
The  dimensions  are  shown  in  figure  1. 

The  secondary  should  consist  of  a ball  turned  to  the 
shape  of  a variometer,  3}i  inches  long  by  1^4  inches  in 
diameter,  wound  with  18  turns  of  No.  22  SCC  wire  on 


Figures 


Primary  Secondary 

and  2 — Dimension*  of  the  primary  and  secondary  coils 
of  the  receiving  tuner 


Figure  4 — Circuit  showing  “hook-up”  of  the  various  instruments 


Aerial 

The  amateur  aerial  should  consist  of  from  4 to  8 
stranded  wires  with  a horizontal  length  of  from  80  to  100 
feet  and  a vertical  height  of  from  30  to  100  feet,  with  an 
approved  type  of  modern  lead-in  insulator.  All  connec- 
tions must  be  securely  soldered. 

Earth  Plate 

A good  earth  plate  can  be  formed  by  burying  square 
sheets  of  copper  or  brass  about  three  feet  below  the  surface 
under  the  whole  length  of  the  aerial.  In  addition,  the 
ground  lead  should  be  connected  to  all  gas  and  water  pipes 
available  in  the  building. 


each  side,  or  36  turns  in  all.  Both  coils  are  wound  in  the 
same  direction  and  no  taps  are  to  be  taken  off.  The  in- 
ductance is  varied  by  turning  the  rotating  coil.  The  dimen- 
sions are  shown  in  figure  2. 

Variometers 

The  variometers  are  turned  from  wood  and  should  con- 
sist of  two  field  frames  and  one  rotor,  sizes  as  per  the 
drawing,  figure  3.  Two  are  required,  both  of  the  same  size. 

The  field  frames  of  the  variometer  for  the  grid  circuit 
are  wound  with  30  turns  of  No.  20  SCC  wire,  wound  clock- 
wise ; the  rotor  is  wound  with  32  turns  No.  20  SCC  wire, 
wound  counter  clockwise. 


Figure  3 — Dimensions  of  field  frames  and  rotor  for  the  variometer 


Receiving  Tuner 

Special  care  should  be  taken  in  the  construction  of  the 
tuning  transformer.  The  regenerative  valve  short  wave 
receiver,  consisting  of  two  variometers  and  a coupler  which 
can  be  mounted  together,  or  separately,  constitutes  in  my 
mind  the  most  efficient  set. 

The  primary  should  consist  of  a cardboard  or  bakelite 
tube  2]/2  inches  in  length  by  3 inches  in  diameter,  wound 


The  field  frames  of  the  variometer  for  the  plate  circuit 
are  wound  with  25  turns  of  No.  18  SCC  wire,  wound 
clockwise;  the  rotor  has  27  turns  of  No.  18  SCC  wire, 
wound  counter  clockwise.  The  dimensions  of  the  rotors 
are  given  in  figure  5. 

The  design  of  the  variometers  should  be  such  that  they 
may  be  rotated  throughout  180°.  Coil  3 in  figure  4 must 
rotate  through  90®.  Coil  4,  the  primary,  is  stationary. 
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The  field  frames  are  T 
stationary  and  must  be 
separated  J4  inch.  The 
horizontal  axes  of  the 
variometers  must  be  at 
least  12  inches  apart. 

Telephones 

For  the  best  results 
a pair  of  Baldwin  am- 
plify i n g telephones 
should  be  used,  but  any 
pair  of  2 ,000  ohm  tele- 
phones will  prove  sat- 
isfactory. 

Detector 

It  is  essential  that  a 
good  three  element 
valve  detector  of  either 
the  round  or  tubular 
type  should  be  used 
and  special  attention 
paid  to  the  voltage  ad- 
justments. A storage 
cell  should  be  used  for 
lighting  the  filament, 
as  it  is  important  that 
the  current  be  con- 
stant. For  the  plate 
circuit,  flashlight  batteries 


/Jv.  •*p>"  / 

6nd  Variometer  **/}•  Coupler  Plate  vanome) 

a W/k.*  a m,  m 


Coupler 


Plote  Variometer 


Figure  5 — Design  at  s cabinet  set 


or  a bank  of  small  storage 


cells  may  be  used.  For 
maximum  signals,  a 
single  cell  adjustment 
of  the  plate  battery 
should  be  provided  for. 
Variable  Condensers 
Three  variable  con- 
atL  fl,«o  Grid  and.  densers  of  the  follow- 

't9?  ing  capacities  are  re- 

Ptote  variometer  > je  qvdred,  viz. ; one  of 

.001  mfd.  for  variation 
^ * 1 1 of ' the  primary  wave 

■— BlMUjiHi. u. UMWBBa  length,  one  of  .0001 

oo/  oo* mt  i mfd.  for  the  grid  cir- 

T pi0te  l § fl ill  cuit;  and  one  of  .001 
Telephone  ! , tottery  ju/  to  .004  mfd.  for  shunt - 

r^jpi  ing  the  telephones. 

' — ^ If  these  instructions 

; are  carefully  carried 

out^  a ^ capable  Qf 

* (f  ' amplifying  100  times 

— t—  . ' will  result.  All  con- 

'•*  nections  should  be 

T thoroughly  soldered 

— J s,a*  and  the  dimensions  of 

the  coils  and  the  capac- 

— ities  of  the  condensers 

s cabinet  set  duplicated  in  detail. 

For  those  who  pre- 
fer the  cabinet  type  of 

apparatus,  a suggested  design  is  shown  in  figure  5. 


11*  oo/  oo*  mt 

- + 

41 
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Useful  Experimental  Apparatus  for  the 
Amateur’s  Laboratory 

By  Tho*.  W.  Benson 


How  to  Design  a Water  Rheostat 
TT  is  seldom  that  the  experimenter 
gives  a second  thought  to  the 
proper  design  of  a water  rheostat. 
The  usual  method  is  to  use  as  large 
plates  as  possible  and  add  salt  or  acid 
to  the  solution  until  sufficient  current 
flows.  Often  the  water  heats  badly 
and  boils,  resulting  in  a constantly 
changing  resistance.  To  the  many  ex- 
perimenters who  use  this  convenient 
and  cheap  form  of  resistance  the  fol- 
lowing suggestions  are  offered  to  assist 
them  in  building  a rheostat  suitable  for 
the  work  in  hand. 

The  problem  of  designing  a rheostat 
is  usually  a question  of  the  size  and 
kind  of  plates,  the  density  of  the  solu- 
tion and  the  chemicals  at  hand.  The 
following  method  will  give  accurate 
results  within  the  range  of  the  usual 
amateur’s  requirements. 

The  maximum  current  that  can  be 
handled  by  a water  rheostat  depends 
chiefly,  among  other  things,  on  the 
cubic  inches  of  electrolyte  in  the  con- 
tainer. It  would  appear  that  the 
energy  absorbed  would  be  limited  by 
the  radiation  surface,  but  calculations 
on  this  basis  do  not  agree  well  with 
experimental  results. 

Suppose  we  have  a large  porcelain 


Figure  1— Showing  construction  of  an  experi- 
mental  type  ot  the  photo-electric  cell 


battery  jar  and  wish  to  construct  a 
rheostat  to  use  with  an  arc  lamp.  First 
determine  the  cubical  contents  of  the 
container  in  the  usual  manner.  The 
jar  used  by  the  writer  in  an  experiment 


of  this  kind  measured  7 inches  inside 
diameter  and  12  inches  high.  Allow- 
ing one  inch  at  the  top  gives  a solution 
height  of  11  inches,  or  a trifle  over  422 
cubic  inches  of  solution.  When  used 
indoors  without  special  cooling,  the 
rheostat  is  limited  to  2 watts  per  cubic 
inch,  hence  the  rating  of  the  rheostat 
would  be  2x422  or  844  watts. 

We  must  decide  on  the  maximum 
voltage  drop  desired.  Since  the  rheo- 
stat in  question  was  to  operate  with  an 
arc  lamp,  80  volts  drop  was  decided 
upon,  allowing  30  volts  minimum 
across  the  arc.  Dividing  the  wattage 
(844)  by  the  voltage  drop  (80)  we 
find  that  the  current  in  amperes  will 
be  10.55  or  roughly  10  amperes. 

The  allowable  maximum  current 
density  for  the  plates  is  one  ampere 
per  square  inch.  However,  there  is 
plenty  of  room  for  the  plates,  which 
were  cut  from  1/16  inch  iron,  5 inches 
in  diameter,  giving  an  area  of  19.6 
square  inches.  The  upper  plate  was 
perforated  with  holes  by  means  of  a 
twenty  penny  nail  and  fastened  to  the 
adjusting  rod  by  two  bolts,  one  on 
either  side  of  the  plate.  The  lower 
plate  was  left  plain,  a rubber  covered 
wire  being  used  to  make  connection 
to  it. 
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Now  that  we  have  finished  the  tne-  Voltage  drop  depends  on  maximum 
chanical  design  of  the  rheostat,  we  will  distance  between  plates.  When  this  is 
determine  the  proper  density  of  the  determined  by  size  of  container  the 


Figure  2 — Showing  the  detign  of  the  hand-fed  arc  light 


solution.  The  chemical  is  a matter  of 
judgment.  We  have  the  choice  of 
sodium  sulphate,  sodium  chloride  or 
copper  sulphate  with  iron  plates. 
Where  lead  or  carbon  plates  are  used 
sulphuric  acid  may  be  employed. 

The  formula  for  calculating  the 
density  of  the  solution  in  per  cent  is 
as  follows : 

DK 

% = 

V 

Where,  D = the  maximum  distance 
between  plates 
V = maximum  voltage  drop 
K = constant  obtained  from 
table  following 
Sulphuric  acid — .08 
Sodium  Chloride — .25 
Sodium  Sulphate — .45 
Copper  Sulphate — .90 
For  the  rheostat  under  consideration 
copper  sulphate  was  selected  because  it 
does  not  gas  or  polarize  the  electrodes. 
The  density  from  the  preceding 
formula  is: 

10  x .9  .9 

= — = .1125,  or  a little  over 

80  8 11%  by  weight. 

This  was  found  to  give  the  desired 
result  and  worked  perfectly  with  the 
arc  without  heating  to  a noticeable  ex- 
tent. A water  rheostat  for  any  ex- 
perimenter’s requirements  can  be  de- 
signed from  these  data  by  bearing  in 
mind  the  relations  the  various  factors 
bear  to  each  other.  These  may  be 
listed  as  follows : 

Energy  absorbed  depends  on  cubic 
inches  of  electrolyte. 

Area  of  plates  depends  on  current. 
One  ampere  per  square  inch  is  not  to 
be  exceeded. 


density  of  solution  is  varied  to  obtain 
the  proper  result. 

Experimental  Photo-Electric 
Cells 

Photo-electric  phenomena  offer  such 
a fascinating  field  of  study  that  it  is 
strange  more  experimenters  have  not 
turned  their  attention  to  the  subject. 
It  is  a simple  matter  to  construct  the 
various  cells  that  have  been  developed 
in  the  past,  while  the  study  has  many 
possibilities. 

The  simplest  form  of  photo-electric 
cell  consists  of  two  sheets  of  tin  foil 
in  a solution  of  salt  water.  One  of  the 
sheets  is  exposed  to  light  while  the 
other  is  kept  in  darkness.  A modified 
form  of  this  cell  devised  by  Fleming 
can  be  constructed  as  shown  in  figure 
1.  A sheet  of  heavy  tin  foil  measur- 
ing 4 inches  square  is  wrapped  around 
a wooden  dowel  y2  inch  in  diameter. 
A sheet  of  thin  blotting  paper  is 
wrapped  over  the  tin  foil  and  a second 
tin  foil  wrapping  applied.  The  whole 
can  be  held  together  with  small  rubber 
bands.  A tiny  wooden  dowel  serves  to 
fasten  the  elements  of  the  cell  to  the 
cork  of  the  test  tube.  Tin  foil  leads 
are  brought  out  through  slits  in  the 
cork.  The  whole  is  placed  in  a test 
tube  filled  with  water  to  which  a little 
salt  has  been  added. 

With  this  form  of  construction,  the 
inner  tin  foil  plate  is  protected  at  all 
times  from  the  light.  When  the  cell 
is  connected  to  a sensitive  galvano- 
meter a slight  current  will  be  detected, 
even  with  the  cell  in  the  dark.  This 
is  due  to  the  fact  that  a current  is 
generated  when  two  electrodes  are  put 
in  a solution,  regardless  how  similar 


they  may  be  in  their  physical  appear- 
ance. 

When  a strong  light  falls  on  the 
cell  a marked  increase  of  current  will 
be  noted  flowing  from  the  shaded 
cylinder  to  the  lighted  one,  in  the 
exterior  circuit. 

In  experiments  with  photo-electric 
cells  some  form  of  artificial  light  is 
preferred  to  sunlight.  The  light  from 
burning  magnesium  ribbon  is  very 
satisfactory,  but  where  lighting  cur- 
rent is  available  an  arc  light  is  the 
better  of  the  two. 

A hand-fed  arc  light  that  can  be 
easily  constructed  from  parts  on  hand 
is  shown  in  figure  2.  The  base  is  a 
shallow  cigar  box;  a bent  rod  and  a 
holder  made  from  strip  brass  holds  the 
upper  carbon.  The  lower  carbon  is 
fitted  into  a tube  that  slides  in  a larger 
tube  attached  to  the  base.  A slot  cut 
in  the  fixed  tube  allows  free  movement 
of  the  brass  lever  to  raise  and  lower 
the  carbon  holder.  The  lever  is  made 
from  a switch  blade  drilled  at  the 
center  and  pivoted  on  a switch  hinge 
clip.  A threaded  rod  with  an  insulat- 
ing knob  serves  to  operate  the  lever. 
A water  rheostat  made  from  an  Edison 
battery  jar,  13  by  7 inches  with  circu- 
lar plates  5 inches  in  diameter,  will 
give  the  necessary  current  regulation. 

Returning  to  the  photo-electric  cells, 
the  Fleming  cell  can  be  improved  by 
using  silver  foil  for  the  plates.  Still 
further  improvement  can  be  obtained 
by  coating  the  lighted  plate  with  silver 
salts. 

A cell  employing  chloride  of  silver 
can  be  made  as  shown  in  figure  3. 


Figure  3 — Photo-electric  cell  using  chloride  of 
silver  for  costing  the  lighted  piste 


Strips  of  silver  foil  are  attached  to  a 
narrow  strip  of  glass  by  means  of 
melted  pitch,  the  strips  extending  V/2 
inches  over  one  end.  An  emulsion  is 
prepared,  consisting  of  a little  finely 
powdered  silver  chloride  and  collodion 
which  are  shaken  together  in  a test 
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tube  in  the  dark,  or  at  least  the  tube 
should  be  covered  with  black  paper. 
Pour  this  emulsion  on  one  of  the  silver 
plates  in  a dark  room  and  allow  it  to 
dry. 


Figure  i — The  Sauer  photo-electric  cell 


The  glass  strip  with  the  plates  is 
now  mounted  in  the  test  tube  by  cut- 
ting the  cork  in  half  and  hollowing  out 
the  center  so  as  to  pass  the  strip 
tightly.  The  test  tube  is  filled  with 
distilled  water  to  which  a little  table 
salt  has  been  added.  The  cell  can  now 
be  assembled  and  after  making  connec- 
tions to  the  protruding  strips  of  silver 
foil,  the  whole  can  be  sealed  with  seal- 
ing wax  as  shown.  The  test  tube  is 
now  covered  with  black  paper  with 
the  exception  of  a space  J4  inch  wide 
down  the  side  nearest  the  coated  plate. 

The  cell  when  connected  to  a gal- 
vanometer will  give  a slight  current  in 
the  dark,  but  when  light  from  the  arc 
is  allowed  to  pass  through  the  un- 
covered part  of  the  tube  on  to  the 
coated  plate,  a decided  deflection  of  the 
galvanometer  will  be  noted,  the  coated 
plate  being  positive. 

If  a solution  containing  a few  drops 
of  sulphuric  acid  is  used  in  the  cell  the 
results  will  be  the  same.  This  indi- 
cates that  the  action  is  independent  of 
the  electrolyte,  the  salt  or  add  serving 
merely  to  reduce  the  resistance  of  the 
water. 

This  cell  is  fairly  sensitive;  dull 
sunlight  will  give  a current  and  even  a 
candle  will  cause  a deflection  if  a sensi- 
tive galvanometer  is  used.  It  will  be 
noted  also  that  the  current  generated 
varies  directly  as  the  strength  of  the 
light  falling  on  the  cell. 

Different  colored  lights  will  also 
give  varying  current  strengths.  The 
light  from  the  violet  end  of  the  spec- 
trum has  the  greatest  effect,  while  the 
effects  of  red  are  scarcely  noticeable. 


Similar  effects  may.  be  observed  if 
any  of  a number  of  other  silver  salts 
are  employed  for  coating  the  plate. 
Thus  a silver  bromide  emulsion  may 
be  made  as  explained,  keeping  it  away 
from  the  light  while  preparing  it.  A 
few  grains  of  potassium  bromide  is 
added  to  the  water  in  the  cell.  A mix- 
ture of  silver  nitrate  and  rather  thin 
gelatin  may  also  be  used  with  the 
results  noted,  barium  nitrate  being 
used  in  the  solution. 

Possibly  the  most  sensitive  cell  using 
silver  salts  is  that  devised  by  Sauer. 
A cell  of  this  type  may  be  constructed 
as  shown  in  figure  4.  A large  test 
tube  contains  at  its  bottom  a small 
quantity  of  mercury,  to  which  connec- 
tion is  made  with  a thin  carbon  rod. 
If  preferred,  a platinum  wire  can  be 
sealed  into  the  bottom  of  the  tube  to 
make  this  connection.  A plate  of 
silver  sulphide  ns  supported  in  the 
upper  part  of  the  tube  and  in  a posi- 
tion to  be  freely  acted  upon  by  the 
light.  The  solution  used  in  the  cell 
consists  of  100  parts  water,  15  parts 
common  salt,  7 parts  copper  sulphate. 
The  cell  is  mounted  upright  in  a 
wooden  block. 

This  cell  is  very  sensitive  to  light 
and  gives  quite  an  appreciable  current. 
The  rapidity  with  which  it  follows 
variations  in  light  intensity  would 
make  it  suitable  for  registering  light 
variations,  and  perhaps  with  modifica- 
tions, would  make  it  rank  a close 
second  to  the  unreliable  selenium  cell. 

The  reaction  taking  place  in  this  cell 
is  rather  complicated  and  is  thought 
to  be  as  follows : The  copper  sulphate 
and  salt  (sodium  chloride)  form  a 
cupric  chloride  which  is  reduced  to 
cuprous  chloride  by  the  mercury.  The 
cuprous  chloride  acts  on  the  silver  sul- 
phide plate  in  the  presence  of  light  to 


dized  by  holding  it  in  a Bunsen  flame 
until  black.  Another  similar  strip  is 
cleaned  with  sand  paper.  The  two  are 
then  fastened  to  a strip  of  glass  in  a 
manner  similar  to  that  employed  with 
the  silver  cells.  The  details  of  the 
mounting  are  the  same,  a few  grains 
of  copper  sulphate  being  added  to  the 
water  in  the  cell.  The  test  tube  is 
covered  with  black  paper,  excepting  a 
space  down  the  side  nearest  the  oxi- 
dized strip. 

This  cell  will  give  a fairly  strong 
current  in  bright  sunlight.  By  color- 
ing the  plate  exposed  to  light  with 
such  dyes  as  eosin,  malachite  green, 
or  napthol  yellow,  the  effect  will  be 
increased.  It  will  be  found  also  that 
the  violet  end  of  the  spectrum  gives 
the  strongest  current. 

In  all  probability  the  following  is 
the  true  explanation  of  the  action  of 
all  photo-electric  cells:  Ultra-violet 

light,  whose  waves  are  shorter  and 
more  rapid  in  vibration  than  the  visible 
violet  rays,  has  a marked  reducing 
effect  on  many  chemicals  in  solution. 
Oxidization  or  reduction  at  any  pole 
in  a solution  will  produce  a current  of 
electricity.  This  would  then  explain 
the  action  in  the  case  of  cells  employ- 
ing silver  salts,  for  their  reduction  by 
light  is  utilized  in  photography. 
Furthermore,  it  has  been  found  that 
some  metals  when  immersed  in  a solu- 
tion and  exposed  to  strong  ultra-violet 
light  throw  off  tiny  charged  particles 
in  what  is  termed  a collodial  condition. 
This  cannot  be  done  without  leaving 
an  opposite  and  equal  charge  on  the 
plate,  and  the  result  is  the  passage  of 
this  charge  to  the  other  pole  not  so 
exposed.  This,  then,  must  be  the 
action  in  cells  employing  similar  plates 
for  the  electrode  as  the  Fleming  tin 
foil  coil. 
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Figure  5 — General  plan  of  construction  of  the  graphite  laboratory  stove 


form  silver  chloride  with  the  result 
that  a current  is  generated. 

Another  type  of  cell  that  is  rather 
sensitive  employs  copper  plates.  The 
one  under  the  influence  of  light  is 
oxidized  while  the  other  can  be  left 
plain.  A strip  of  thin  copper  is  oxi- 


Summing up,  a photo-electric  cur- 
rent is  produced  in  two  ways.  First, 
by  the  use  of  a cell  in  which  the  chemi- 
cal action  depends  on  the  presence  of 
light.  Second,  by  a cell  that  depends 
upon  the  discharge  of  negatively 
charged  particles  under  the  influence 
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of  light  to  cause  a disturbance  of  the  the  stove  can  be  purchased  in  the  form 
electrical  equilibrium  between  the  of  a well  known  stove  polish  on  sale  in 
poles.  The  latter  type  is,  strictly  speak-  every  grocery  store.  This  is  to  be 
ing,  the  true  photo-electric  cell  and  this  mixed  with  water  and  applied  with  a 
form  no  doubt  will  solve  the  problem  brush. 

of  utilizing  the  sun’s  energy.  Further  Lay  the  soapstone  slab  on  a tripod 
investigation  of  metallic  colloids  may  or  other  support  and  arrange  to  heat 


Figure  6 — Graphite  laboratory  atove  assembled 


add  considerable  to  our  knowledge  of 
photo-electricity. 

A Graphite  Laboratory  Stove 

Although  graphite  is  a conductor  of 
electricity,  it  differs  from  metals  in 
that  its  resistance  drops  as  the  tem- 
perature increases.  If  it  could  be 
evenly  distributed  in  sufficient  quanti- 
ties on  a smooth  surface  and  made  to 
adhere  with  sufficient  tenacity,  it  would 
be  a convenient  means  for  generating 
heat  by  electricity  up  to  the  point 
where  graphite  is  burned  by  the 
oxygen  of  the  air. 

Unfortunately  the  rubbing  of  graph- 
ite alone  on  a surface  does  not  give 
a coating  heavy  enough  to  conduct  an 
appreciable  amount  of  current.  Al- 
though it  can  be  applied  with  a brush 
in  the  form  of  a paste,  the  results  are 
very  unsatisfactory,  for  it  flakes  off 
easily. 

This  makes  it  necessary  to  use  some 
form  of  binder,  but  because  they  are 
not  able  to  stand  the  high  temperatures 
to  which  graphite  can  be  submitted 
without  harm,  the  maximum  tempera- 
ture of  the  device  is  limited.  How- 


it  with  a bunsen  burner.  Take  the  two 
iron  strips  and  smear  them  thickly  on 
one  side  with  the  stove  polish;  simi- 
larly treat  the  ends  of  the  soap  stone 
slab  where  they  will  be  fastened.  Lay 
them  on  the  slab  and  drop  bolts 
through  the  holes  to  keep  them  in  posi- 
tion. By  means  of  screws  in  the  end 
holes  of  the  iron  strips  connect  them 
to  the  110  volt  supply  through  a lamp 
bank  or  other  resistance. 

Heat  the  stone  with  the  bunsen 
burner  till  it  is  hot  enough  to  evaporate 
water  rapidly  but  without  sputtering. 
Apply  a rather  thin  coating  of  the  paste 
with  a brush  to  the  surface  of  the  stone, 
using  long  strokes.  Cover  the  entire 
surface  on  each  application  but  do  not 
pass  twice  over  the  same  place  with 
the  brush.  The  stove  polish  is  known 
as  X-Ray  Stove  Polish. 

After  each  application  polish  the 
surface  vigorously  with  a stiff  tooth- 
brush. As  the  process  continues  the 
graphite  coating  will  soon  become  thick 
enough  to  conduct  electricity,  which 
will  then  serve  to  heat  the  stone.  If 
an  ammeter  is  handy  it. should  be  con- 


ing the  iron  strips,  lay  a strip  of  mica 
on  each  iron  strip,  cover  the  whole 
with  the  galvanized  iron  plate,  center- 
ing the  small  holes  in  the  strips  with 
the  larger  holes  in  the  plate.  A bolt 
is  then  dropped  through  each  porcelain 
knob  and  the  protruding  end  of  the 
bolt  passed  through  the  stove  unit  and 
fastened  thereto  by  a nut  fitting  into 
the  countersunk  holes  on  the  top  sur- 
face of  the  soapstone  slab.  When  all 
four  legs  are  securely  bolted  in  place 
the  stove  is  complete. 

Connections  are  made  to  the  extend- 
ing iron  strips,  a water  rheostat  being 
included  in  the  circuit  to  control  the 
current  and  hence  the  temperature  of 
the  stove.  The  temperature  should 
not  exceed  400°  C.  Before  using,  the 
stove  should  be  matured  by  heating  to 
400°  C.  and  kept  there  for  two  or 
three  hours.  Thereafter  its  tempera- 
ture at  any  given  current  input  will 
be  fairly  constant.  The  assembly  is 
shown  in  figure  6. 

Speaking  Incandescent  Lamp 

Those  having  the  facilities  may  per- 
form the  rather  novel  experiment  of 
making  an  incandescent  lamp  repro- 
duce words  spoken  into  a telephone 
transmitter. 

A 500  watt,  type  B,  mazda  lamp  is 
connected  to  the  110  volt  direct  cur- 
rent supply  as  in  figure  7.  Shunted 
across  the  lamp,  as  shown  in  the  dia- 
gram, are  the  secondary  of  a telephone 
induction  coil  and  a y2  mfd.  con- 
denser. A telephone  transmitter  and 
six  dry  cells  are  connected  to  the  pri- 
mary of  this  coil. 

On  speaking  into  the  transmitter 
the  lamp  will  reproduce  the  words, 
which  can  be  heard  when  the  ear  is 
held  rather  close  to  the  globe. 

To  explain  the  action  we  may  sup- 
pose that  the  voice  currents  are  added 


ever,  very  satisfactory  heating  units 
for  the  laboratory  can  be  constructed 
in  the  manner  hereafter  described. 

The  mechanical  details  are  of  little 
importance,  but  the  form  of  stove 
described  will  fill  the  usual  require- 
ments of  the  experimenter’s  laboratory. 

From  soapstone  % inch  thick  cut 
a piece  measuring  4 by  6 inches.  This 
is  drilled  as  shown  in  figure  5,  the 
holes  being  countersunk  to  a depth  of 
H inch  with  a ^jth  drill. 

Two  strips  of  iron  % inch  thick, 
1 inch  wide  and  4%  inches  long  are 
procured.  These  strips  are  drilled  as 
shown  at  B in  figure  5.  A sheet  of 
heavy  galvanized  iron  4 by  6 inches  is 
cut  and  drilled  with  holes  as  shown 
at  C,  figure  5.  Two  strips  of  mica  4 
inches  long  and  1 inch  wide  with  a hole 
punched  at  each  end,  four  8/32  flat 
head  iron  bolts  \]/2  inches  long,  and 
four  porcelain  knobs  1 inch  in  diameter 
and  1 inch  high,  are  required  to  com- 
plete the  stove. 

-The  graphite  used  in  constructing 
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Figure  7 — Diagram  allowing  connectlona  and  inatallation  of  the  apeaking  incandescent  lamp 


nected  in  the  circuit  and  the  applica- 
tion of  graphite  continued  until  two 
amperes  flow  in  the  circuit.  In  the 
absence  of  a meter,  two  50  watt  incan- 
descent lamps  can  be  connected  in 
parallel  and  when  these  light  to  full 
brilliancy  the  coating  is  heavy  enough. 

When  the  stone  has  cooled  the  stove 
can  be  assembled.  Remove  the  bolts 
from  the  corner  holes  without  disturb- 


to the  current  flowing  in  the  lamp  cir- 
cuit, causing  it  to  bum  more  or  less 
brilliantly.  The  resulting  changes  in 
temperature  are  communicated  to  the 
glass  and  thus  to  the  air.  It  is  not 
improbable  that  some  similar  arrange- 
ment might  be  used  to  modulate  the 
waves  emitted  by  the  electronic  relays 
used  in  short  range  wireless  tele- 
phones. 
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Hot  Wire  Ammeter 

By  C J.  Fitch 


A RTICLES  have  appeared  in  the 
various  magazines  describing  the 
construction  of  a hot  wire  ammeter  for 
the  wireless  experimenter,  but  the  main 
objections  to  these  meters  are  the  un- 
certainty of  the  zero  positon  on  the 
scale,  and  inaccuracies  due  to  a change 
of  the  surrounding  temperature.  To 
overcome  these  disadvantages  I 
designed  the  meter  shown  in  the  dia- 
gram, figure  1. 

Two  resistance  wires  AB  and  CD, 
each  4 inches  long  by  .003  inches  in 
diameter,  are  clamped  between  binding 
posts,  using  a paper  washer  to  prevent 
slipping.  EF  is  a silk  thread  4 inches 
long.  Another  thread  is  tied  at  G 
and  wound  around  the  shaft  on  which 
the  hair  spring  H is  mounted.  The 
hair  spring  tends  to  move  the  pointer 
to  the  right,  but  it  is  held  on  the  zero 
position  by  the  silk  thread.  The  hair 
spring  and  its  bearings  were  taken 
from  an  old  alarm  clock.  I is  a small 
spring,  or  rubber  band,  which  should 
be  very  strong  as  compared  with  the 
hair  spring.  The  pointer  is  cut  along 
the  band  of  a folded  paper  to  give  it 
stiffness.  It  is  fastened  to  the  shaft 
with  a bit  of  sealing  wax,  by  melting 
it  off  the  point  of  a file. 

If  the  wire  AB  expands,  the  spring 
I will  pull  up  on  G and  move  the 
pointer  to  the  left.  If  the  wire  CD  ex- 
pands, it  will  slacken  up  on  G and  the 


Figure  1 — Design  of  the  hot  wire  ammeter 


through  the  wire  CD,  which  moves  the 
pointer  to  the  right  of  the  zero  position. 
By  adjusting  the  rheostat  R,  the  value 
of  the  current  ficAving  through  the  wire 
AB  can  be  varied  until  it  equals  the 
current  through  CD,  and  the  pointer 
will  move  back  to  zero.  At  this  posi- 
tion the  reading  of  the  large  meter 
should  be  taken  and  divided  by  the 
ratio  of  the  shunt  across  AB.  This 
result  will  be  the  value  of  the  current 
through  CD.  For  example,  suppose 
the  shunt  has  such  a resistance  as  to 
allow  1/100  of  the  current  to  pass 
through  AB.  When  .01  ampere  flows 


Figure  2 — Showing  the  hot  wire  ammeter  connected  up  for  calibration 


hair  spring  will  move  the  pointer  to 
the  right.  It  is  evident  then,  that  when 
both  wires  expand  or  contract  alike, 
due  to  a change  of  the  surrounding 
temperature,  the  pointer  will  not  move. 
The  current  to  be  measured  should 
flow  through  the  wire  CD.  The  meter 
may  then  be  calibrated  by  comparing  it 
with  a standard  instrument. 

Those  who  have  a larger  meter  at 
hand,  or  who  wish  to  make  extremely 
small  measurements,  should  note  the 
diagram,  figure  2.  Here  the  wire  AB 
has  a shunt  in  parallel  with  it,  and  the 
instrument  is  connected  in  series  with 
an  adjustable  rheostat,  the  large  meter 
and  a battery.  The  scale  of  the  meter 
is  also  changed  as  shown. 

The  current  to  be  measured  is  passed 


through  CD,  to  bring  the  pointer  back 
to  zero,  .01  ampere  should  flow 
through  AB,  or  1 ampere  through  the 
large  meter,  which  can  be  read  more 
accurately.  In  this  case  a rheostat  of 
5 ohms  maximum  should  be  used,  with 
a battery  of  two  dry  cells. 

QRM  Amongst  Amateurs 

HPHE  articles  I have  read  from  time 
to  time  regarding  wave  length  re- 
strictions, interference,  power  input, 
etc.,  do  not  seem  to  present  the  solu- 
tion to  the  problem.  Nor  will  I pre- 
tend to  offer  a complete  solution;  but 
I have  some  suggestions  which  may 
prove  of  interest. 

There  are  those  who  apparently  be- 
lieve that  by  requiring  a speed  test  of 
from  15  to  20  words  a minute,  a mini- 


mum amount  of  interference  between 
amateur  stations  would  result.  In  my 
opinion,  such  would  not  be  the  case.  I 
have  heard  the  20-words-a-minute  man 
QRM  the  air  to  as  great  an  extent  as 
anyone  else  and,  at  times,  there  were 
some  who  seemed  to  think  that  their 
superior  operating  ability  entitled  them 
to  hold  the  ether  indefinitely. 

QRM  is  QRM  any  way  you  may  take 
it,  and  the  imperative  thing  is  to  elimi- 
nate it  in  a systematic  manner.  This 
elimination  will  come  in  time,  but  only 
as  experience  suggests  the  remedy.  I 
cannot  see  that  the  amateur  would  be 
any  better  off  with  a speed  requirement 
of  15  words  a minute,  from  a QRM 
standpoint.  I must  confess  that  I am 
not  sufficiently  informed  to  determine 
the  best  method  for  controlling  QRM, 
or  the  amateur,  but  I do  not  believe  that 
the  solution  of  the  trouble  lies  in  the 
matter  of  speed. 

In  my  opinion,  the  requisites  for  a 
transmitting  license  should  be  based 
upon  the  following : 

1.  Character  and  responsibility  of 
the  applicant. 

2.  Care  and  operation  of  apparatus. 

3.  Knowledge  of  the  laws  pertaining 
to  the  amateur. 

4.  Application  for  license  to  be  ap- 
proved by  nearest  recognized  radio  club 
or  association,  before  being  filed  with 
radio  inspector.  No  transmitting 
license  to  be  granted  unless  this  is  done. 

Advanced  amateurs  can  help  educate 
those  who  are  striving  for  a license  to 
operate  their  apparatus  so  as  not  to 
cause  needless  interference.  I refer 
more  particularly  to  the  small  boy  and 
the  irresponsible  person. 

I believe  that  radio  clubs  throughout 
the  country,  if  they  are  permitted  to  do 
so,  can  solve  the  amateur  problems  bet- 
ter than  anyone  else. 

As  to  power  input  and  wave  lengths, 
I make  these  suggestions:  Let  the 

standard  wave  be  250  meters.  Relay 
work  on  trunk  lines  should  be  conduct- 
ed at  425  meters,  and  certain  hours  al- 
loted  for  trunk  line  work.  All  stations 
not  officially  designated  as  trunk  line 
stations  should  operate  on  wave  lengths 
not  exceeding  250  meters.  This  will 
effectually  eliminate  interference  with 
relay  work,  or  at  least  reduce  it  to  a 
minimum.  Official  relay  stations  when 
operating  between  each  other  during 
relay  hours,  except  for  trunk  line  work, 
should  be  compelled  to  confine  their  op- 
erations to  a wave  length  not  exceeding 
250  meters.  This  is  only  meant  as  a 
suggestion,  as  conditions  in  some  local- 
ities may  warrant  something  different 
from  the  actual  figures  I have  given. 

The  standard  power  input  should  be 
1 kw.  except  for  those  stations  situated 
within  a certain  distance  of  government 
stations,  when  it  might  be  advisable  to 
curtail  the  power. 

W.  T.  Gravely,  Virginia* 
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Donle’s  Variable  Condenser 


T X the  usual  type  of  rotary  variable 
condenser,  the  capacity  is  almost 
directly  proportional  to  the  movement 
of  the  rotary  plate.  Although  this  type 


view  of  the  device  with  the  bottom 
cover  removed;  figure  6 is  a detailed 
sectional  view  of  one  of  the  binding 
posts,  showing  the  flexible  connection 


mica  having  been  found  a desirable 
material.  It  is  secured  to  the  face  of 
the  upper  condenser  plate  in  the  illus- 
tration. 


Figure  1 — Top  view 


has  proven  fairly  satisfactory  for  radio 
work,  it  possesses  certain  serious  de- 
fects. Fbr  one  thing,  the  percentage 
variation  in  capacity  is  small  for  it  is 
impossible  to  adjust  with  any  degree 
of  accuracy  below  a certain  point  on 
the  scale,  say  15  degrees,  and  because 
air  is  the  usual  dielectric,  a condenser 
of  small  capacity  occupies  considerable 
space.  Furthermore,  in  the  usual  type, 
the  rotating  plates  tend  to  throw  the 
shaft  out  of  balance  so  that  a slight  jar 
results  in  a movement  which  is  suffi- 
cient to  destroy  the  adjustment.  This 
is  quite  a serious  defect  on  shipboard. 

In  the  construction  shown  in  the  ac- 
companying figures  1 to  8,  the  inventor 
employs  a pair  of  condenser  plates  one 
of  which  is  covered  with  a thin  layer  of 
mica  or  light  dielectric  material,  the 
capacity  being  varied  by  the  adjust- 
ment of  the  plates  in  respect  to  each 
other;  that  is,  the  plates  are  shifted 
toward  each  other  so  as  to  avoid  a 
rubbing  engagement. 

Figure  1 is  a top  view ; figure  2 is  a 
side  elevation ; figure  3 is  a cross  sec- 
tional view  taken  on  the  plane  of  the 
line  3-3  of  figure  1,  showing  the  con- 


Figure  2 — Side  elevation 


Figure  3 — Cross  sectional  view 


therefrom  to  the  movable  condenser 
plate ; figure  7 is  a cross  sectional  view 
of  a slightly  modified  form ; figure  8 is 
a bottom  plan  view  of  the  main  por- 
tions of  the  device  and  figure  9 shows 
graphs  plotted  from  some  of  the  re- 
sults obtained  with  the  device. 

In  the  first  form  illustrated,  a metallic 
supporting  base  10  is  provided,  made 


Figure  4-—  Cross  section  showing  condenser 
plates  brought  together 


hollow  to  serve  as  a casing  for  certain 
of  the  parts,  and  constitutes  a plate  or 
condenser  element  11.  The  second 
condenser  plate  is  designated  at  12 
and  is  shown  as  housed  within  the 
hollow  base  opposite  the  condenser 
surface  11.  This  condenser  plate  is 
insulated  from  its  support  by  a block 
of  insulating  material  13,  having  a 


The  construction  illustrated  in  fig- 
ures 7 and  8 is  similar  to  the  preceding 
figure,  the  main  distinction  being  that 
in  the  latter  form,  the  hollow  base  If/ 
is  made  of  insulating  material;  this 
necessitates  applying  a separate 
metallic  condenser  plate  IT  to  the 
underside  of  the  base  as  the  opposite 
element  of  the  movable  condenser 
plate;  the  secondary  condenser  plate 
in  this  case  is  secured  directly  through 
the  operating  screw  without  any  in- 
sulation. 

In  this  construction,  the  movable 
condenser  plate  is  guided  in  a straight 
path  into  engagement  with  the  other 
condenser  plate  by  forming  the  guiding 
slots  26'  directly  in  the  peripheral  por- 
tion to  receive  tnt  guide  studs  25'. 

Some  of  the  results  obtained  from 
the  condenser  are  shown  in  the  graphs 
figure  9.  The  horizontal  graduations 
from  0°  to  10°  indicate  figures  on  the 
condenser  scale,  the  vertical  gradua- 
tions indicating  the  capacity  in  micro- 
farads. The  solid  black  line  indicates 
results  of  an  actual  test,  using  an  ad- 
justing screw  of  thirty-six  threads  to 
the  inch.  The  range  of  control  and 


Figure  6 — Detailed  sec- 
tional view  of  one  of  the 
binding  posts 


Figure  7 — Cross  section  of  a modified  form 


denser  plates  in  a partially  separated 
condition ; figure  4 is  a similar  view 
showing  the  condenser  plates  brought 
together.  Figure  5 is  a bottom  plan 


central  passage  through  which  the  stud 
14  extends. 

A layer  of  dielectric  material  is  in- 
terposed between  the  condenser  plates, 


the  ease  of  adjustment  will  be  appar- 
ent from  the  curve.  The  dotted  line 
indicates  the  calculated  results  using 
mica  of  approximately  five  ten-thous- 
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andths  of  an  inch  in  thickness  as  the 
dielectric;  the  dot  and  dash  line  in- 
dicates calculated  results  without  the 
mica.  The  dash  line  indicates  results 


Figure  8 — Another  bottom  view  of  the  main  por- 
tions of  the  variable  condenser 


using  an  adjusting  screw  of  sixty-four 
threads  to  the  inch. 

The  capacity  of  the  condenser  with- 
out the  mica,  neglecting  edge  effect, 
would  be  inversely  proportional  to  the 
separation  of  the  plates.  With  the  one 
plate,  however,  covered  with  mica, 
(which  material  has  a dielectric  con- 
stant of  approximately  six  times  that 
of  air)  the  capacity^would  be  inversely 

proportional  to 1-  A : where  M 

K 

equals  the  thickness  of  the  mica,  K 
equals  the  dielectric  constant  of  mica, 
and  A equals  the  distance  from  the 
outer  surface  of  the  mica  to  the  other 
plate. 

It  will  be  apparent  from  the  shape 
of  the  solid  line  curve  that  this  type  of 
condenser  is  especially  valuable  for  use 
in  a wave  meter  or  in  the  wing  circuits 
of  a vacuum  tube  detector. 


Locating  the  Taps  on  a Tuning  Coil  for  Equal  Increments 
of  Inductance  or  of  Wave  Length 


rPHE  tendency  in  the  past  few  years 
A has  been  to  replace  the  sliding 
contacts  on  the  inductance  coils  of  re- 
ceiving sets  with  multi-point  switches. 
It  may  prove  advantageous  in  some 
cases  to  bring  out  taps  from  the  coil  so 
that  each  section  would  add  a definite 
amount  of  inductance  to  the  circuit. 
In  other  cases  it  would  be  desirable  to 


By  Ralph  R.  Batcher 

accomplished.  It  is  necessary  first  to 
determine  some  relation  between  the 
inductance  of  a coil  and  the  number  of 
the  turns.  Lorenz’s  inductance  form- 
ula for  a single  layer  winding  is  per- 
haps the  most  simple  one  to  use : 

L = r n*  Q,  (2) 

where  r represents  the  radius,  n the 


If  it  were  not  for  the  fact  that  in  a 
single  layer  inductance  all  of  the  lines 
of  force  from  each  turn  do  not  cut  each 
of  the  other  turns,  the  inductance 
would  be  proportional  to  the  square  of 
the  number  of  turns.  The  fact  is,  that 
L varies  as  some  power  of  the  number 
of  turns  less  than  2. 

Changing  equation  (2)  to  read : 


divide  up  the  coil  so  that  each  section 
would  produce  an  increment  propor- 
tional to  VL ; or,  in  other  words,  pro- 
portional to  tiie  wave  length  A,  since 

A a VL.  (1) 

For  a single  layer  coil  this  is  readily 


turns,  and  Q a factor  depending  upon 
diameter 

the  ratio  of . The  factor  “Q” 

length 

is  obtained  from  handbooks  for  differ- 
ent values  of  shape  ratios. 


Q 

L cc  n*  — (3) 

n 

Q 

and  plotting  — one  gets  a curve  hav- 
n 

ing  the  appearance  of  a hyperbola. 
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An  equation  roughly  representing 
(3)  deduced  from  the  curve  follows: 

length 

L « n (1.45  H ) (4) 

8 dia. 

The  equation  shows  that  the  induct- 
ance is  more  nearly  equal  to  the  first 
power  of  the  number  of  turns  than  to 
the  second  power. 

As  this  equation  is  a rather  difficult 
one  to  use,  curves  have  been  construct- 
ed to  show  this  relation  graphically. 
To  obtain  greater  accuracy,  these 
curves  have  been  plotted  from  the  orig- 
inal formula  rather  than  from  equa- 
tion 4.  The  curves  represent  four 
values  of  shape  ratios  but  interpolation 
diameter 

for  other  values  of is  a sim- 

length 

pie  matter. 

An  example  of  how  the  curves  may 
be  applied  in  practice  is  as  follows: 
Suppose  it  is  desired  to  divide  a coil 
15./5"  long,  7.87"  in  diameter  having 
400  turns  of  wire,  into  eight  sections 
(the  taps  leading  to  a nine  point 
switch),  so  that  inductance  could  be 
added  by  equal  amounts.  The  total  in- 
ductance of  this  coil  is  12.9  millihen- 
ries. Referring  to  curve  II  on  figure  1 : 

Indue-  Milli- 
Tap  tance  henries 

1 located  on  first  turn  gives  0 % = 0 

2 " “ 84th  “ " 12.5%=  1.61 

3 “ “ 138th  “ “ 25.0%=  322 

4 " “ 185th  “ “ 37.5%  = 4.83 

5 “ “ 228th  “ “ 50.0%  = 6.45 

6 272d  “ “ 62.5%  = 8.06 

7 “ “ 316th  “ “ 75.0%=  9.66 

8 “ " 358th  “ “ 87.5%  = 1127 

9 " “ “ 100.0%  = 12.9 

If  this  coil  were  to  be  used  alone  as 
the  secondary  coil  of  a receiving  trans- 
former, the  taps  might  be  taken  off  ac- 
cording to  the  curves  of  figure  2.  In 
this  case  taps  should  be  taken  off  from 
turns  1,  27,  84,  91,  136,  190,  252,  320, 
and  400.  This  will  insure  a constant 
wave  length  increment  for  each  addi- 
tional section  of  the  winding  cut  in  the 
circuit.  ( If  a secondary  loading  coil  is 
used  these  results  will  not  be  strictly 
correct.)  Shunted  with  a .0005  mfd. 
condenser  the  wave  length  on  each  of 
the  respective  points  would  be : 0,  600, 
1800,  2400,  *3000,  3600,  4200,  4800 
meters,  neglecting  the  distributed  ca- 
pacity of  the  coil. 

Group  Frequency  Tuner 
TIT-  HAT  we  are  told  by  the  inventor 
” is  a novelty  in  the  wireless  tele- 
graph art  but  which  is  well  understood 
by  wireless  engineers  is  the  group 
frequency  tuning  apparatus  described 
by  John  Hays  Hammond,  Jr.,  in  a 
recent  patent  specification. 

The  transmitting  apparatus  is  shown 
in  the  accompanying  diagram,  figure  1 
and  the  receiving  apparatus  in  figure 
2.  In  figure  1,  a source  of  undamped 
oscillations  B is  coupled  to  a transmit- 
ter aerial  inductively  at  the  oscillation 


transformer  L-l  and  L-2.  A resistance  frequency  tuning  circuit  comprising 
changing  device  such  as  C (which  may  the  secondary  inductance  L-6,  the  vari- 
be  a microphone)  is  placed  near  a able  condenser  J and  head  telephone  K. 
tuning  fork  D which  can  be  replaced  As  is  possible  with  all  group  frequency 
by  any  device  operating  at  audio  fre-  tuners,  selectivity  is  obtainable  not 
quencies  which  is  capable  of  modulat-  only  by  radio  frequency  tuning,  but 
ing  the  antenna  oscillations.  When  D by  audio  or  group  frequency  tuning 


Figure  1 — Transmitting  apparatus  Figure  2 — Receiving  apparatus 


is  set  into  vibration,  periodical  changes  as  well,  that  is,  for  best  response  the 
in  the  amplitude  of  the  antenna  oscil-  operator  must  vary  the  natural  de- 
lations occur  and  consequently  the  sig-  querny  of  the  audio  frequency  circuit 
nals  can  be  received  by  any  detecting  L-6,  J,  K,  as  well  as  adjust  the  radio 
apparatus  responsive  to  damped  oscil-  frequency  tuning  elements  of  the  re- 
lations. ' . ceiving  transformer.  The  inductance 

The  inventor  attaches  to  his  receiv-  of  L-6  is  obviously  very  large  for  the 
ing  apparatus  as  in  figure  2 an  audio  frequency  500  cycles. 


What  Is  the  Most  Efficient  Receiving  Set  for  Amateur 
Use  and  What  Should  Be  the  Dimensions  of  the 
Aerial  and  Timing  Coils? 

'T'HERE  are  many  short  wave  re-  The  Aerial 

generative  receiving  sets  on  the  If  a well  balanced,  efficient  receiver 
market,  all  of  which  are  as  good  as  is  desired,  the  size  and  location  of  the 
present-day  knowledge  of  radio  teleg-  aerial  must  be  taken  into  considera- 
raphy  can  make  them;  but  for  the  tion,  as  well  as  the  other  components 
benefit  of  the  experimenter  who  pre-  of  the  receiving  set.  An  aerial  of  the 
fers  to  assemble  the  apparatus  him-  .following  dimensions  will  be  found 


Figure  1 — Circuit  for  the  amateur  receiving  act 


self,  I am  presenting  the  hook-up  and 
dimensions  of  what  is,  in  my  opinion, 
the  most  efficient  short  wave  receiver. 

A receiving  set  for  short  waves 
should  have  low  resistance,  stability  of 
adjustment,  reliability  and  be.  easy  to 
operate.  It  should  be  highly  selective 
and  is  preferably  fitted  with  an  end- 
turn  switch. 


most  satisfactory — 4 to  6 No.  14  bare 
copper  wires,  spaced  three  feet  apart, 
one  hundred  feet  long  and  sixty  feet 
high.  The  aerial  may  be  supported  by 
different  means,  but  for  strength  and 
durability,  I have  found  that  a mast 
consisting  of  three  joints  of  2(Y  iron 
pipe,,  of  3",  2"  and  1"  diameters  re- 
spectively, connected  by  reduction 
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To  the  left:  An  interesting  view  of  the  Marconi  transmitter 
used  on  naval  flying  boats,  showing  the  arrangement  and 
installation  of  the  vacuum  tubes  ana  the  means  of  control. 
Above:  A front  view  of  the  same  set  showing  the  register- 
ing devices  and  control  handles.  At  the  top  are  the  am- 
meters for  filament  current,  plate  current  and  antenna 
current;  the  three  switches  below  are  for  the  following  pur- 
poses: the  Signal  Switch  effects  the  change  from  telegraph 
to  telephone;  the  Wave  Change  Switch  changes  the  radiated 
wave  from  600  to  1600  meters;  the  Antenna  Switch  has  the 
usual  send  and  receive  positions.  The  rheostats  regulate 
filament  current  and  are  respectively  connected  to  oscillator 


The  radio  ground  set  and  amplifier  of  the  Signal  Corps  as  exhibited  and  demonstrated  at  the  recent  New  York  Aero 

• nautic  show 
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couplings  and  well  guyed  to  be  per- 
manent and  substantial.  After  coup- 
ling the  sections  together,  drive  an 
eight  foot,  creosoted,  locust  post 
securely  into  the  base  of  the  mast, 
about  two  feet,  so  that  when  the  mast 
is  raised  it  will  be  supported  on  the 
post,  which  should  be  set  three  feet  in 
the  ground.  This  insulates  the  mast 
fairly  well,  preventing  radiation  losses 
to  the  ground  when  transmitting. 

The  aerial  should  be  located  so  that 
no  trees,  smokestacks,  wires,  buildings 
or  other  objects  are  directly  under  it, 
as  thest  will  cause  some  loss  of  energy, 
both  in  transmitting  and  receiving. 
The  lead-in  should  be  taken  from  one 
end,  because  if  it  is  brought  from  the 
center  it  causes  the  aerial  to  sag,  spoil- 
ing its  appearance.  The  fundamental 
wave  length  of  such  an  aerial  is  a little 
below  200  meters,  making  it  possible 
to  tune  to  amateur  wave  lengths  with- 
out resorting  to  the  use  of  a series 
condenser,  and  on  the  other  hand  it  is 
large  enough  to  permit  efficiently  the 
reception  of  600  meter  wave  lengths 
and  above  provided  a vacuum  tube  de- 
tector is  employed. 

Receiving  Transformer 

The  loose  coupler  L-,  and  L-,  in 
figure  1 should  have  enough  wire  to 
tune  to  600  meters  but  not  so  much  as 
to  cause  a dead-end  loss  when  receiv- 
ing 200  meter  stations.  The  primary 
should  consist  of  60  turns  of  No.  18 
S.  C.  C.  copper  wire  wound  on  a tube 

in  diameter  and  6"  long.  The 
dead-end  losses  of  this  primary  are 
negligible,  rendering  the  use  of  dead- 
end switches 'unnecessary.  The  sec- 
ondary should  be  wound  with  125 
turns  of  No.  24  copper  wire  on  a tube 
3'  in  diameter  and  about  6"  long,  taps 
to  be  taken  off  every  six  or  eight  turns. 
Precise  tuning  may  be  accomplished 
by  the  use  of  a small  variable  con- 
denser, V-l  across  the  secondary. 

Variable  Condensers 

Two  condensers  (variable)  are  suf- 
ficient for  this  set,  but  another  con- 
denser V-3  should  be  connected  across 
the  primary  if  close  variation  of  the 
primary  wave  length  is  desired.  Con- 
denser V-2  should  be  a 43  plate,  oil- 
immersed,  rotary  variable,  while  V-l 
may  be  of  19  or  23  plates,  not  oil-im- 
mersed. Fixed  condenser  G is  the 
usual  grid  condenser. 

Detector 

The  valve  A should  be  of  the  tubu- 
lar type,  and  one  which  oscillates  read- 
ily. It  is  sometimes  difficult  to  obtain 
uniform  oscillations  from  the  bulb  at 
high  frequencies.  The  lighting  bat- 
tery L,  B,  for  the  filament  is  preferably 
a storage  battery  as  it  will  prove  much 
more  economical  in  the  long  run  than 
dry  cells,  because  the  filament  draws 
a considerable  amount  of  current.  The 
high  potential  battery  B,B  may  consist 
of  ten  three-cell  flat,  flashlight  bat- 


teries, as  these  are  compact  and  have 
long  life.  In  place  of  regulating  this 
battery,  cell  by  cell,  by  means  of  a ro- 
tary switch,  a high  resistance  poten- 
tiometer gives  closer  regulation.  It 
should  be  connected  in  shunt  with  the 
cells  being  connected  as  any  potentio- 
meter. 

Telephones 

v The  mica  diaphragm  amplifying  re- 
ceivers are  by  far  the  most  sensitive 
for  wireless  reception;  they  are  also 
the  least  uncomfortable  to  wear  for 
long  periods  and  they  fit  the  ears 
closely  enough  to  exclude  outside 
noises.  If  the  cost  of  these  is  pro- 
hibitive, however,  I would  recommend 
any  standard  make  of  2,000  ohm  tele- 
phones. 

Connections 

All  connections  should  be  as  short 
and  as  direct  as  possible.  No.  18  wire 
is  satisfactory.  After  the  set  is  con- 
nected up,  the  aerial,  ground  and  light- 
ing battery  connnections  should  be  re- 
versed until  the  best  results  are  ob- 
tained. 

Operation 

The  valves  should  be  adjusted  to  a 
point  below  where  a hissing  sound  is 
heard  in  the  head  telephones.  This  is 
the  most  sensitive  point.  This  set  is 
not  affected  by  the  proximity  of  the 
operator’s  hand  or  body,  as  in  the 
Armstrong  circuits,  making  it  un- 
necessary to  use  long  adjusting 
handles.  For  general  “listening  in,” 
the  coupling  should  be  close,  but  by 
judicious  use  of  the  coupling  when  re- 
ceiving through  heavy  QRM  or  QRN 
much  of  the  interference  can  be  elimi- 
nated. 

It  has  been  found  that  a magnet 
placed  near  some  bulbs  in  a certain 
position,  will  increase  its  sensitiveness. 
The  operator  must  determine  by  trial 
the  correct  position  for  the  magnet. 

It  is  to  be  noted  that  I employ  re- 
generative coupling  but  instead  of 
coupling  the  plate  to  the  grid  circuit,  I 
connect  to  the  antenna  circuit,  with 
equal  results  and  with  greater  simplic- 
ity of  operation. 

The  above  described  apparatus,  con- 
nected according  to  the  diagram  will 
fulfill  all  the  requirements  for  a simple, 
reliable  and  efficient  receiving  set  for 
amateur  wave  lengths. 

J.  E.  Law,  Jr. — West  Virginia. 

A Variable  Condenser  Adapted  for 
Small  Variations  in  Capacity 

T N the  ordinary  type  of  variable  con- 
A denser  it  is  difficult  to  obtain  a fine 
adjustment  of  the  capacity  values  be- 
cause a slight  movement  of  the  movable 
plate  causes  a considerable  change  in 
capacity.  N.  H.  Slaughter  has  devised 
the  variable  condenser  shown  in  figures 
1.  2,  3 and  4,  which  permits  a very 
close  adjustment  of  its  capacity. 


He  provides  two  sets  of  movable 
plates,  one  set  comprising  the  bulk, 
which  may  be  10  or  20  in  number,  the 
other  set  having  only  a small  number  of 
movable  plates,  say  1 or  2.  These  sets 
are  independently  movable  and  both 


Figure  1 — Top  view 


sets  may  be  adjustably  interleaved  with 
the  stationary  set. 

The  construction  is  such,  that  the 
larger  set  of  movable  plates  may  be  ad- 
justed in  any  position  to  roughly  give 
the  desired  capacity ; and  then  for  pur- 
poses of  finer  adjustment,  the  smaller 
set  of  the  plates  may  be  rotated  to  give 
the  exact  capacity'  desired. 

In  the  drawings,  the  semi-circular 
plates  13  are  approximately  the  same  in 
number  as  the  stationary  plates  1.  The 


shaft  15  is  hollow  and  placed  within  the 
same  is  a shaft  18,  to  the  lower  end  of 
which  is  clamped  a single  blade  19. 
This  blade  which  provides  for  fine 
adjustment,  is  held  in  position  by  the 
shaft  18  by  means  of  the  clamping  nuts 
20  and  21  which  are  inserted  on  the 
shaft  18. 

Both  of  the  movable  sets  of  plates 
are  carried  by  the  shaft  18,  the  lower 
end  of  which  is  adjustably  supported  by 
the  set  screw  23,  which  is  threaded  in 
the  bushing  24  in  the  bottom  8. 


Figures  3 snd  4 — Details  showing  construction 
of  frame  and  rotating  shaft  with  semi-circular 
plates  attached 


Electrical  connection  may  be  made  to 
the  system  by  means  of  the  lead  29 
which  is  electrically  connected  to  the 
movable  plates  by  means  of  the  set 
screw  10'  which  serves  as  a binding 
post.  The  other  terminal  is  a lead  30, 
one  end  of  which  is  electrically  con- 
nected to  the  stationary  plate  by  means 
of  the  set  screw  10'  which  is  screwed 
into  the  lower  end  of  the  standard  4. 
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The  Design  of  60-Cycle  Transformers  for  Amateur  Transmitters 

( Continued  from  page  26) 


With  steel  laminations  .014  thick,  a core  1.7  inches  will 
require  1.7  X 59  X 4 = 404  pieces  in  all;  202  of  these 
should  be  cut  1.7  inches  wide  and  (5.2  + 1.7)  = 6.9 
inches,  say  7 inches,  long.  The  other  202  pieces  should 
be  cut  1.7  inches  wide  and  (3.4"  4-  1.7")  = 5.1  inches,  say 
5 inches,  long.  The  builder  may  be  able  to  get  these  cut 
to  these  dimensions  by  the  manufacturers  of  the  steel. 

We  may  now  determine  the  efficiency  of  the  trans- 
former from  the  foregoing  formula.  Summarizing, 
Primary  copper  loss  = 8.36  watts 
Secondary  copper  loss  = 7.  watts 
Iron  loss  = 15.36  watts 

500 

Therefore,  Efficiency  = = 94% 

500+15.36  +8.36+7 
Assembly 

Stack  up  the  laminations  as  in  figures  A and  B and 
be  sure  to  stagger  the  joints.  Drive  nails  in  a board  as 
in  figure  C and  lay  on  sheets  until  the  pile  is  1.7  inches 
thick.  The  ends  of  the  cores  are  shown  in  figure  D. 
Figure  E shows  how  the  yokes  will  appear  finally.  After 
making  up  two  cores  and  one  yoke  like  figure  C,  bind 
them  with  one  layer  of  friction  tape. 

Next  put  1/16  inch  washers  on  primary  and  % inch 
washers  on  the  secondary.  These  should  be  made  of 
micanite.  Next  place  the  micanite  tubes  on  the  primary 
and  secondary  cores.  Make  them  about  the  same  thick- ' 
ness  as  their  rfespective  washers. 

The  winding  form  for  the  primary  is  1.8  inches  on 
side  and  5 inches  long.  Put  on  one  layer  of  fishing  twine, 
then  one  layer  insulating  paper,  and  finally  238  turns  of 
No.  13  DCC  wire.  Now  take  off  one  end  of  the  form, 
pull  out  fishing  twine,  whereupon  the  coil  will  come  off 
very  easily.  Next  solder  on  1 foot  of  No.  12  machine 


cable  to  act  as  leads  and  then  dip  the  coil  in  clear  insu- 
lating varnish  and  bake  for  about  6 hours.  Then  wrap 
it  with  one  layer  linen  tape,  lapping  the  tape  for  half  its 
width  and  then  place  the  coil  on  the  core.  This  com- 
pletes the  primary. 

The  form  for  the  secondary  will  be  1.9  inches  square 
and  1.2  inches  long.  First  wind  it  with  cord  and  paper 
as  the  primary,  and  put  on  85  layers  of  85  turns  per 
layer  of  No.  30  D.S.C.  wire.  Place  1 layer  of  .007  inch 
oiled  paper  between  the  layers,  then  solder  on  leads  of 
No.  20  silk  covered  lamp-  cord.  Now  remove  the  coil 
from  form  and  wrap  it  with  one  layer  of  empire  doth. 
Construct  the  other  three  coils  the  same  way. 

The  builder  may  be  able  to  get  these  coils  wound  by 
some  manufacturer  of  armature  and  field  coils.  Tha 
wire  should  be  wound  very  carefully  in  even  layers.  It 
may  be  better  to  allow  a little  of  the  paper  to  extend  be- 
yond the  ends  of  the  winding  as  in  figure  F. 

To  finish  the  job,  place  the  four  coils  on  the  core  and 
connect  up  as  in  figure  G.  Be  sure  to  connect  the  sections 
so  the  current  travels  around  the  core  in  the  same  direc- 
tion. Place  the  remaining  yoke  in  position,  carefully 
watching  the  ends.  Secure  the  core  with  oak  clamps  and 
bolts  as  in  figures  H and  I. 

The  transformer  should  be  placed  in  a tank  and  the 
leads  brought  out  through  suitable  bushings.  The  sec- 
ondary bushings  should  have  an  insulating  value  of  at 
least  20, OCX)  volts.  Fill  the  tank  with  transil  oil  and  put 
on  a suitable  cover. 

The  transformer  has  a leakage  reactance  suitable  for 
a condenser  of  .008  mfd.  using  a quenched  gap.  When 
used  with  a non-synchronous  gap  the  number  of  studs 
times  the  R.P.S.  of  the  gap  motor  should  not  exceed  400. 
A method  of  finding  suitable  condenser  values  for  various 
transformers  will  be  discussed  in  an  article  on  resonance 
to  follow. 


Contest  Winners  for  the  May  Issue 

In  response  to  the  call  in  the  March  issue  for  manuscripts  concerning  “The  use  of  a quenched  spark  gap  in  con- 
nection with  an  amateur’s  60  cycle  transmitter,”  prizes  have  been  awarded  to  the  writers  of  the  following  articles 


First  Prize — The  Quenched  Spark  Discharger  Is  Not  the  Most 
Desirable  from  the  Amateur  Standpoint 


]V[0  one  who  understands  the  prin- 
ciples  of  radio  engineering  doubts 
that  the  quenched  spark  discharger  is 
the  most  efficient  gap  yet  devised  for 
low  powered  transmitters.  The  writer, 
however,  will  attempt  to  show  that  the 
amateur  in  the  majority  of  cases  is  not 
in  a position  to  take  full  advantage  of 
the  benefits  thus  to  be  obtained,  and  as 
a consequence  a non-synchronous  ro- 
tary spark  gap  is  the  one  to  be  preferred 
for  amateur  use. 

In  the  first?  place,  many  amateurs  are 
of  the  opinion  that  simply  to  substitute 
a quenched  gap  for  one  of  the  plain  ro- 
tary type  will  result  in  increased  an- 
tenna current  and  range  of  transmis- 
sion; but  it  is  safe  to  say  that  those 
who  have  tried  to  experiment  have  been 
amazed  at  the  degree  of  inefficiency 
which  the  quenced  gap  brought  about ! 
In  all  probability  it  will  be  found  that 
such  amateurs  have  never  been  told  the 
requirements  of  a radio  transmitter 
that  gives  good  quenching.  It  is  not 


alone  the  quenched  spark  gap  that  pre- 
vents the  interchange  of  energy  be- 
tween the  open  and  closed  circuits  with 
the  consequent  double  wave  emission, 
but  it  is  the  design  of  the  whole  trans- 
mitter which  must  be  considered. 

To  begin  with,  there  must  be  a cer- 
tain amount  of  magnetic  leakage  in 
the  power  circuits  of  the  transmitter, 
for  otherwise  when  the  condenser  dis- 
charges across  the  sf)ark  gap,  the  trans- 
former is  short  circuited  and  the  result- 
ing arc  at  the  gap  is  too  powerful  to  be 
quenched  out.  This  permits  the  antenna 
circuit  to  react  upon  the  spark  gap  cir- 
cuit and  results  in  a double  wave  emis- 
sion. This  is  substantially  what  the 
amateur  with  the  average  60  cycle 
transmitter  will  find. 

A transformer  fitted  with  a magnetic 
leakage  gap  will  give  some  relief ; even 
the  insertion  of  a reactance  coil  in  the 
primary  circuit  of  the  transformer  will 
help  some,  but  the  best  results  will  be 
obtained  with  a transformer  having  a 


magnetic  leakage  gap  and  utilizing  the 
principles  of  resonance;  that  is,  the 
transformer  circuit  with  the  secondary 
condenser  should  be  tuned  near  to  res- 
onance with  the  frequency  of  the  alter- 
nator. 

The  operation  is  then  somewhat  as 
follows:  Due  to  resonance,  the  sec- 
ondary voltage  of  the  transformer  rises 
to  the  point  where  the  spark  gap  breaks 
down.  The  resistance  of  the  spark  gap 
is  then  reduced  and  the  secondary  of 
the  transformer  is  short  circuited.  This 
throws  the  transformer  circuits  out  of 
resonance  with  the  alternator,  resulting 
in  a very  marked  drop  in  the  secondary 
voltage  This  drop  in  voltage  com- 
bined with  the  heat  dissipating  qualities 
of  the  copper  plates  in  the  quenched 
gap  permits  the  primary  to  oscillate 
only  through  two  or  three  swings, 
whereupon  the  primary  oscillations  in- 
crease. The  antenna  circuit  then  oscil- 
lates at  its  own  frequency  at  damping 
with  a single  wave  emission. 
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Experiment  has  proven  that  it  is  dif- 
ficult to  maintain  a clear  spark  note 
with  a resonance  transformer,  hence 
the  natural  frequency  of  the  trans- 
former circuit  with  its  secondary  con- 
denser is  designed  to  be  15  per  cent  or 
20  per  cent  lower  than  that  of  the  alter- 
nator. This  prevents  the  breaking  up 
of  the  spark  note  and  still  retains 
enough  of  the  good  effects  of  resonance 
to  obtain  the  detuning  results  men- 
tioned. In  some  types  of  transmitters 
like  the  Marconi  quenched  spark  sets, 
the  necessary  magnetic  leakage  takes 
place  at  the  alternator,  the  transformer 


Synchronous  rotary  spark  gap  giving  the 
high  pitched  note  desired  by  amateurs 


being  closely  coupled;  but  since  the 
amateur  has  no  control  over  the  source 
of  power,  he  is  required  to  obtain  the 
necessary  leakage  at  the  transformer. 

Suppose,  for  example,  he  possesses 
a transformer  with  a magnetic  leakage 
gap  and  desires  to  operate  near  to  the 
point  of  resonance.  The  necessary  con- 
denser capacity  can  be  readily  obtained 
in  the  following  way : An  ammeter  is 
placed  in  the  primary  circuit,  the  key 
closed  and  the  capacity  of  the  second- 
ary condenser  varied  until  the  primary 
ammeter  reads  the  maximum.  This 
indicates  resonance.  Then  the  capac- 
ity should  be  increased  by  10  per  cent 
to  15  per  cent  in  order  to  slightly  de- 
tune the  circuit.  With  some  types  of 
■transformers,  the  necessary  capacity 
for  resonance,  or  near  resonance,  may 
exceed  .01  mfd.  and  as  a consequence 
the  amateur  cannot  operate  on  the 
wave  length  of  200  meters.  If  this 
is  found  to  be  the  fact,  he  may  obtain 
some  relief  by  placing  a reactance  coil 
in  series  with  the  primary  circuit  of 
the  transformer,  using  it,  as  well  as 
the  secondary  condenser,  to  tune  the 
circuit.  By  giving  proper  attention 
to  the  foregoing  suggestions,  very 
good  results  can  be  obtained  with  the 
quenched  gap.  There  is,  however, 
one  all  important  factor  that  has  not 
yet  been  taken  into  account. 

Some  experimenters  are  of  the 


opinion  that  a quenched  gap  will  in- 
crease the  frequency  of  the  spark  dis- 
charge. This  is  not  true.  The 
quenched  gap  has  the  effect  of  smooth- 
ing out  the  tone  of  the  spark,  but  at 
best  the  resulting  spark  note  will  be 
relatively  low  and  will  hardly  com- 
pare with  the  musical  note  of  non- 
synchronous  rotary  spark  gap  which 
amateurs  are  accustomed  to  employ. 
The  average  60  cycle  transmitter 
gives,  with  a quenched  gap,  what  is 
known  as  a “mush”  note,  which,  while 
it  may  be  pleasing  to  some  ears,  cannot 
be  said  to  be  the  most  desirable  tone. 
There  are  no  ready  means  available  to 
increase  the  tone  of  the  spark  except 
the  type  of  transmitter  which  involves 
both  a rotary  spark  gap  and  quenched 
gap.  Some  experimenters  have  placed 
these  gaps  in  series  using  the  rotary 
gap  to  increase  the  tone,  and  the 
quenched  gap  to  give  the  necessary' 
quenching.  Experiments  ■ m circuits 
of  this  type  do  not  always  give  the 
desired  results.  In  fact  the  writer  has 
found  that  the  system  is  not  very  effi- 
cient. 

This  discussion,  of  course,  does  not 
include  the  rotary  quenched  spark  dis- 
charger which  has  been  supplied  to 
the  amateur  market,  but  the  writer  has 
observed  that  these  transmitters  have 
such  a large  capacity  in  the  closed  cir- 
cuit that  they  cannot  be  operated  effi- 
ciently on  a wave  length  of  200  meters. 
Such  a large  capacity  results  from  the 
use  of  a low  voltage  secondary,  usu- 
ally no  more  than  2500  volts,  but 
if  it  were  not  for  thqt  disparaging 
feature,  it  is  safe  to  say  that  it  would 
be  employed  universally  by  amateurs: 
for  it  is  well  known  that  a set  of  this 
type  now  supplied  to  the  amateur 
market  produces  a spark  tone  equiv- 
alent to  a 500  cycle  transmitter. 

Another  item  which  experimenters 
should  take  into  account  is  the  cost  of 
the  quenched  spark  discharger.  It  has 
been  the  writer’s  experience  that  the 
expense  of  milling,  cutting  and  casting 
the  plates  for  quenched  gaps  exceeds 
the  cost  of  a good  rotary  gap;  and 
moreover,  unless  the  amateur  is  will- 
ing to  put  the  best  possible  construc- 
tion into  the  quenched  gap,  he  will  find 
that  it  will  not  operate  over  a consider- 
able period  of  time  without  trouble. 

The  average  wireless  experimenter 
prefers  a high  pitched  spark  note,  or 
at  least  a note  equivalent  to  a non- 
svnchronous  rotary  gap.  The  writer 
has  yet  to  see  the  quenched  gap  oper- 
ated on  60  cycle  current  that  will  give 
a note  equivalent  to  the  non-synchro- 
nous  rotary  gap. 

This  discussion,  of  course,  does  not 
apply  to  500  cycle  transmitters,  but 
since  the  amateur  has  not  available  a 
source  of  current  of  this  frequency, 
the  use  of  such  frequencies  need  not 
be  considered. 
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The  writer  firmly  believes  that  in  ously  and  thus  produce  musical  tones 
the  future  the  approved  transmitting  so  desirable  for  all-around  wireless 
set  for  amateur  use  will  be  one  of  the  transmission.  No  one  has  yet  put 
vacuum  tube  type,  because  these  trans-  such  a transmitter  on  the  market,  but 
nutters  are  rugged,  fairly  efficient,  can  it  is  safe  to  say  that  one  of  these  types 
be  connected  up  to  generate  radio  and  will  appear  in  due  time, 
audio  frequency  currents  simultane-  A.  J.  Holborn,  New  York.  ■■ 

Second  Prize — Arguments  Against  the  Use 
of  a Quenched  Spark  Gap  in  Connection 
with  an  Amateur’s  60  Cycle  Transmitter 

T N spite  of  the  fact  that  the  station-  great  many  cases  are  too  high.  When 
A ary  quenched  spark  gap  is  consid-  the  spark  frequency  is  high,  the 
ered  to  be  one  of  the  most  efficient  quenched  gap  has  been  found  to  oper- 
types  pf  spark  dischargers,  it  has  not  ate  most  efficiently  on  low  voltages 
been  extensively  used  by  amateur  ex-  which  the  amateurs  cannot  use,  if  they 


N on-synchronous  rotary  gap  suitable  for  use  with  60  cycle 
transmitters 


perimenters.  This  is  probably  due  to  desire  to  employ  the  amount  of  power 
the  reduced  efficiency  of  the  gap  when  permitted  by  law. 
operated  on  60  cycle  transmitters  of  The  note  of  a quenched  spark  trans- 
the  type  amateurs  are  accustomed  to  mitter  used  with  60  cycle  current  is 
use.  very  low  when  heard  at  a distant  re- 

A transmitting  circuit  containing  a ceiving  station.  Furthermore,  it  has 
quenched  gap  operates  somewhat"  on  been  proven  by  several  radio  engineers 
the  principle  of  impulse  excitation;  that  currents  of  high  frequencies 
that  is,  the  oscillations  of  the  con-  around  1,000  per  second  will  produce 
denser  circuit  are  rapidly  damped  out  the  same  effect  in  a telephone  receiver 
by  the  quenching  action  of  the  gap,  as  currents,  many  times  as  great,  at 
allowing  the  antenna  circuit  to  oscil-  lower  frequencies.  Therefore,  the  re- 
late at  its  own  natural  period.  The  ceiving  operator  may  hear  a compara- 
gap  operates  most  efficiently  when  the  tively  weak  signal  from  a low  fre- 
spark  frequency  of  the  condenser  dr-  quency  spark  transmitter  while  a 
cuit  is  around  1,000  per  second.  At  signal  from  a high  frequency  spark 
this  frequency  the  oscillations  of  the  will  be  heard  much  louder,  even  if  the 
condenser  circuit,  which  are  rapidly  received  energy  from  both  transmit- 
damped  out  by  the  quenching  action  ters  are  the  same.  For  this  reason,  a 
of  the  gap,  transfer  impulses  of  osdl-  high  pitched  note  has  a great  advan- 
lating  current  energy  to  the  antenna  tage  over  a low  pitched  note;  and  in 
circuit  at  a very  rapid  rate.  In  the  some  cases,  a higher  spark  frequency 
case  of  a 60  cycle  transmitter  where  will  completely  drown  out  a low 
the  spark  frequency  of  the  condenser  pitched  spark,  simply  because  the  tele- 
drcuit  is  low,  say  120  per  second,  the  phone  receiver  is  less  sensitive  to  a low 
condenser  drcuit  will  transfer  im-  note  than  to  a high  one. 
pulses  to  the  antenna  drcuit  at  a very  It  is  more  difficult  to  receive  a low 
much  lower  rate  with  greater  current  pitched  note  through  atmospheric  dis- 
at  each  impulse  than  in  the  case  where  turbances.  The  higher  pitched  note  of 
the.  higher  . frequency  is  employed.  a non-synchronous  rotary  gap  can  be 
This  will  increase  insulating  diffi-  read  with  much  greater  ease;  but  it 
culties  in  the  antenna  circuit.  cannot  be  obtained  from  a 60  cycle 

Many  transformers  used  by  ama-  quenched  gap. 
teurs  are  unsuitable  for  use  with 

quenched  gaps.  The  voltages  in  a Carl  Dietsch,  Ohio. 
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Third  Prize — The  Quenched  Spark  Gap 
and  the  60  Cycle  Transmitter 

Such  a transmitter  will  probably 
have  a greater  range  under  those 
conditions  than  one  employing  the 
rotary  gap. 

The  superiority  of  the  quenched 
gap  is  recognized  by  the  commer- 
cial companies  and  the  U.  S.  Navy, 
who  use  it  to  the  almost  entire  ex- 
clusion of  other  forms,  and  the  ama- 
teurs will  profit  by  following  a good 


'T'HE  post-war  restrictions  im- 
posed  upon  amateurs  regarding 
power  input  will  require  the  ama- 
teur to  strive  with  increasing  zeal 
to  gain  the  highest  possible  efficiency 
out  of  his  apparatus.  The  quenched 
gap,  possessing  as  it  positively  does, 
25  per  cent  greater  efficiency  than 
any  other  form  of  gap,  will  be  used 
by  the  amateur  to  a greater  extent 
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A quenched  spark  gap  of  improved  efficiency 


than  heretofore,  if  he  is  willing  to 
sacrifice  the  spark  note. 

As  is  well  known,  60  cycle  current 
is  not  favored  for  signaling,  due  to 
its  low  frequency  and  unmusical 
pitch ; the  quenched  gap  will  not  im- 
prove that  pitch.  Reception  is  more 
difficult  through  static  interference 
as  compared  with  the  more  musical 
sparks  of  higher  frequency  and  the 
reception  of  rapidly  transmitted  sig- 
nals with  low  frequencies  becomes 
rather  difficult  at  great  distances. 
This  accounts  for  the  popularity  of 
the  non-synchronous  rotary  gap,  in 
which  the  spark  discharges  occur  at 
the  rate  of  200  or  300  per  second 
along  the  initial  60  cycle  alternating 
current  curve.  But  during  the  times 
of  favorable  atmospheric  conditions 
and  times  when  the  ether  is  free 
from  interference  from  other  sta- 
tions, as  in  midnight  hours,  very 
long  distance  work  should  be  ac- 
complished with  a well  balanced 
quenched  spark  transmitting  set 
using  60  cycle  alternating  current. 


example.  A lower  transformer 
secondary  voltage  can  be  used  and 
the  better  quenching  properties  of 
this  gap  permits  of  closer  coupling 
between  the  closed  and  open  circuits, 
resulting  in  greater  antenna  current 
per  given  power  input  at  approved 
decrement  per  oscillation.  The 
noiseless  qualities  of  the  quenched 
gap  should  also  be  given  considera- 
tion. A primary  reactance  may  be 
employed  to  advantage  to  regulate 
the  voltage  of  the  primary  current 
to  secure  synchronous  discharges. 

In  summing  up,  we  find  that  prac- 
tical considerations  oppose  the  elec- 
trical efficiency  of  this  combination, 
but  the  latter  no  doubt  exceeds  the 
former.  At  least  a greater  number 
of  amateurs  should  experiment  along 
these  lines,  as  intelligent  results  can 
be  noted  only  from  practical  applica- 
tion to  long  distance  work.  Possi- 
bly the  progressive  amateur  will 
provide  both  the  rotary  non-synchro- 
nous and  the  quenched  gap,  using 
each  according  to  conditions. 

Hugo  L.  Estberg,  New  York. 
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New  England  Gets  Started 

'T'HE  first  post-bellum  meeting  of 
the  New  England  Amateur  Wire- 
less Association  was  held  at  the  Ever- 
ett High  School  on  February  13,  with 
an  attendance  of  about  seventy-five. 
G.  R.  Entwistle  presided. 

A very  interesting  talk  was  given 
by  Arthur  Batcheller,  New  England 
Radio  Inspector. 

All  amateur  licenses  both  "opera- 
tor” and  “station”  have  been  automat- 
ically canceled,  and  when  stations  are 
licensed  again,  new  call  letters  will  be 
assigned.  This  step  is  necessary  to 
avoid  confusion. 

In  order  to  secure  a first  grade  ama- 
teur license  one  must  be  able  to  both 
send  and  receive  not  less  than  ten 
words  a minute,  and  must  also  pass 
a technical  examination. 

The  radio  inspectors  will  visit  the 
principal  cities  at  certain  periods  noti- 
fying holders  of  these  licenses  two 
or  three  weeks  beforehand.  These 
men  will  be  expected  to  appear  and 
take  an  examination  for  a first  grade 
license.  Those  who  do  not  appear  or 
advise  the  inspector  of  their  inability 
to  do  so,  will  be  regarded  as  no  longer 
interested  and  their  licenses  will  be 
canceled. 

The  law  regarding  interference  will 
be  as  strictly  enforced  among  ama- 
teur stations  as  it  now  is  among  com- 
mercial stations. 

The  fact  that  the  majority  of  New 
England’s  2,500  licensed  amateurs  en- 
listed, speaks  strongly  in  favor  of  con- 
tinuing amateur  radio.  These  men 
were  enabled  to  take  up  their  duties 
without  special  training,  thereby  sav- 
ing the  government  a vast  amount  of 
time,  which  was  at  such  a premium  in 


Do  You  Read 


THE 


IMPORTANT  NOTICE 


All  restrictions  up&n  the  use  of  wireless  receiving 
stations,  other  than  those  used  for  commercial  traffic, 
were  removed  on  April  15th.  The  order  applied  to 
amateur,  technical,  experimental,  and  other  stations. 
Restrictions  on  transmitting  stations  of  all  types  remain 
in  effect. 


those  strenuous  days  4fhen  every  sec- 
ond counted.  A committee  was  ap- 
pointed to  secure  permanent  quarters 
for  the  club. 

The  association  would  like  to  hear 
from  its  old  members,  also  from  those 
interested  in  becoming  members. 
Communications  should  be  addressed 
to  the  secretary,  Mr.  P.  W.  Pratt,  100 
Harvard  St.,  Everett,  Mass. 

Until  further  notice  a meeting  will 
be  held  once  every  two  weeks. 

1 

Suggestion  for  Prize  Con- 
test, June  Issue  Wire- 
less Age 

We  will  pay  the  usual 
prizes  of  $10,  $5  and  $3,  in 
addition  to  our  regular 
space  rates,  to  the  three 
contributors  who  send  us 
the  best  manuscripts  on 
the  following  subject : 

“To  what  extent  do  you 
believe  that  wireless  tele- 
phony will  take  the  place  of 
wireless  telegraphy  in  ama- 
teur communications?” 

Death  of  Harry  V.  Roome 

Amateur  wireless  lost  an  ardent  sup- 
porter and  generous  co-worker  by  the 
death  of  Corporal  Harry  V.  Roome  of 
Los  Angeles.  According  to  word  re- 
ceived by  his  mother  the  young  soldier 
died  September  30  of  gunshot  wound 
and  pneumonia. 

Corporal  Roome  was  called  in  the 
first  Selective  Service  summons  and 
went  to  Camp  Lewis,  where  he  was  en- 
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MERCHANT 

MARINE 

The  United  State*  Is  building  the 
largest  merchant  marine  the  world  has 
ever  known.  Thousand*  and  thousand* 
of  operators  are  needed.  Splendid  ap- 
pointment*, attractive  salaries,  rapid  ad- 
vancement. Day  and  Evening  Classes. 
Beginners  every  Monday. 

TELEGRAPHY 

Day  and  Evening  Claeses  Instructed  by 
expert  telegraphers  upon  practical  equip- 
ment. Splendid  opportunities.  Send  for 
folder  “T.”  Beginners  every  Monday. 

EASTERN  RADIO  INSTITUTE 
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TELEGRAPHY 
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Principles  of 

RADIO  TELEGRAPHY 

University  of  W fsconsin  Extension  Text 

By  CYRIL  M.  JANSKY 

Associate  Professor  of  Electrical  Engineering 
University  of  Wisconsin 

Sold  also  in  loose-leaf  form  at  same  price. 

A full  and  clear  explanation  of  the  prin- 
ciples and  operation  of  radio  telegraphic 
apparatus. 

The  use  of  mathematical  expressions  is 
limited  and  only  the  more  elementary 
mathematics  is  used.  Furthermore,  the 
principles  involved  are  explained  so  fully 
that  a reader  may  omit  tne  mathematical 
demonstrations  and  still  acquire  some  un- 
derstanding of  the  subject. 

The  book  was  worked  out  in  the  Ex- 
tension Division  of  the  University  of 
Wisconsin  and  may  therefore  be  accepted 
by  practical  radio  telegraphers  as  a prac- 
tical man’s  book. 

CHAPTER  SUBJECTS 
I.  Magnetic  Phenomena.  II.  Electrostatic 
Phenomena.  III.  Electromagnetism.  IV. 
Units  of  Measurement.  V.  Electromagnetic 
Waves.  VI.  Elementary  Alternating  Cur- 
rents. VII.  Oscillatory  Circuits.  VIII. 
Radio  Circuits.  IX.  Practical  Transmit- 
ting Appliances  and  Methods.  X.  Prac- 
tical Receiving  Appliances  and  Methods. 
XI.  Vacuum  Tubes  and  Their  Use  in 
Radio  Telegraphy. 

242  pages,  6x9,  179  illustrations,  $2.00,  net 
postpaid. 

Wireless  Press,  Inc.,  25  Elm  St.  N.Y. 


gaged  as  wireless  instructor.  Later  he 
went  to  France  and  saw  active  service 
in  the  Signal  Corps.  The  last  letter 
written  by  him  was  dated  September 
15.  Corporal  Roome  was  a graduate  of 
the  University  of  Southern  California. 

A Voice  From  the  Rhine 

^OW  that  hostilities  have  ceased 

^ and  peace  is  in  sight,  it  is  urged 
that  amateur  stations  be  permitted  to 
reopen  immediately.  The  most  im- 
portant reason  is,  that  it  trains  the 
young  amateur  for  war-work  as  was 
clearly  shown  in  the  past  two  years. 
While  we  do  not  expect  another  war 
to  follow  immediately,  this  is  an  age 
when  preparedness  is  an  important 
factor  and  the  United  States  should 
never  be  caught  again  so  wholly  un- 
prepared to  defend  the  rights  of  her 
people.  I was  a radio  operator  in  the 
Army  throughout  the  recent  conflict 
and  it  has  been  a matter  of  keen  in- 
terest to  me  to  note  how  well  the  form- 
er amateur  played  his  part  and  how 
comparatively  inefficient  was  the  man 
without  any  previous  wireless  expe- 
rience. Practically  all  the  former  com- 
mercial operators  were  needed  at  their 
old  positions  and  it  was  up  to  the  ama- 
teur to  play  the  leading  role  which  he 
did  in  every  radio  organization  I have 
come  in  contact  with. 

Now  as  to  the  commercial  side  of 
the  argument,  it  is  evident  that  with 
the  improvements  that  have  been  in- 
troduced of  late,  radio  will  become  an 
important  rival  to  the  wire  lines.  This 
expansion  will  require  operators  which 
can  only  be  obtained  in  sufficient  num- 
bers from  the  ranks  of  the  amateurs. 
It  is  a fact  that  our  best  commercial 
operators  today  were  formerly  ama- 
teurs. 

Then  the  shipping  trade  resulting 
from  the  war  is  going  to  be  materially 
increased  and  every  ship  will  require 
one  or  two  operators.  There  are  many 
former  wireless  “bugs”  that  with  a 
little  brushing  up  on  their  amateur 
practice  could  fill  any  of  these  posi- 
tions. So  it  would  be  much  better  to 
give  these  men  a chance  than  to  fill 
these  positions  with  so-called  operators 
picked  up  hit  and  miss  regardless  of 
their  qualifications. 

There  is  yet  another  phase  to  the 
question.  Radio  makes  an  interesting 
diversion  for  the  high  school  boys.  Not 
only  do  they  get  many  hours  of  inter- 
esting play  out  of  wireless  experiment- 
ing, but  the  technical  education  they 
thus  obtain  is  of  inestimable  value. 
Every  amateur  must  have  an  inkling 
of  the  theory  of  radio  which  of  course, 
involves  a knowledge  of  electricity. 
Other  branches  of  electrical  work  of- 
fers many  opportunities  to  young  men, 
so  that  even  if  the  amateur  never  in- 
tends to  follow  wireless  as  a profes- 
sion, he  has  secured  a store  of  elec- 
trical knowledge  which  would  serve 
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him  equally  well  in  many  other  lines. 

Any  one  of  these  reasons  alone 
would  justify  the  government  to  lift 
the  ban  on  amateur  stations  and  to  re- 
issue licenses,  which  I believe  will  be 
done  as  soon  as  a permanent  peace 
becomes  more  certain  and  the  pressure 
of  other  measures  allows  the  question 
to  be  acted  upon. 

In  respect  to  power  input,  one  kilo- 
watt is  sufficient,  but  stations  should 
be  allowed  to  use  a longer  wave  length. 
The  primary  reason  why  they  were 
before  limited  to  so  short  a wave 
length  was  to  eliminate  interference 
with  commercial  stations  that  were 
working  on  slightly  longer  wave 
lengths.  Nearly  all  the  newly  con- 
structed commercial  stations  are  oper- 
ating qp  long  wave  lengths  and  it  must 
follow  that  all  stations  will  change  to 
the  longer  wave.  This  should  allow 
the  amateur  to  use  at  least  600  meters 
because  a 1 kw.  station  will  work  most 
efficiently  between  400  and  600  meters. 
Pvt.  Homer  G.  Jordan — A.  E.  F. 

Germany. 

For  Those  Who  Sent  the  “Age” 
Overseas 

To  the  Editor:  — Many,  many 
thanks  for  printing  my  letter  request- 
ing recent  issues  of  The  Wireless 
Age.  I was  surely  remembered  by 
many  of  the  old  boys  and  received 
over  20  copies,  which  I sent  to  radio 
men  over  here.  I wish  I was  a writer ; 
I would  surely  give  you  a lot  of  dope 
on  how  wireless  was  used  in  the  war.  I 
have  studied  all  methods  of  communi- 
cation. I have  seen  how  the  English, 
French  and  the  Germans  do  it.  I even 
tried  hooking  an  aerial,  consisting  of 
six  wires,  to  the  balloon  basket  2,000 
feet  high.  No,  don’t  laugh!  It  got 
results.  The  cable  from  the  balloon  to 
the  winch  makes  a wonderful  aerial. 

It  was  great  to  hear  all  the  broad 
wave  sets  in  a sector.  Talk  about  the 
amateurs  on  a busy  night!  They  had 
nothing  on  this.  You  see,  every  com- 
pany has  a small  transmitting  set  such 
as  the  S.C.R.  54.  It  has  a broad  wave 
and  when  about  30  of  these  get  agoing, 
you  know  what  happens.  . . . Get  my 
drift? 

Wishing  big  success  to  the  best 
radio  magazine  in  the  world — The 
Wireless  Age — I am, 

Joseph  E.  Engstrom  (2  A.  S.  O.) 

24  Balloon  Co.,  Air  Service 
St.  Mihiel,  France. 

Marconi  and  Fleming  Support 
British  Amateurs 

V/f  ARCONI,  inventor  of  wireless 
has  again  proved  himself  the 
amateur’s  friend.  In  the  Wireless 
World,  of  London,  appear  his  opposi- 
tion views  to  proposed  legislation  in 
Great  Britain  which  would  prevent 
amateurs  experimenting  with  wireless 
telegraphy.  “I  wish  to  state  that,  in 
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my  opinion,  to  follow  such  a course 
would  be  a mistaken  policy,”  says  Mr. 
Marconi.  “It  should  be  borne  in  mind 
that  in  many  or,  perhaps,  in  all 
branches  of  radiotelegraphy  finality 
has  by  no  means  been  reached,  and  I 
consider  that  the  existence  of  a body 
of  independent  and  often  enthusiastic 
amateurs  constitutes  a valuable  asset 
towards  the  further  development  of 
wireless  telegraphy.  It  is  wise  also  to 
remember  that  had  it  not  been  for 
amateurs  wireless  telegraphy  as  a 
great  world-fact  might  not  have  ex- 
isted at  all.  In  the  United  States,  for 
example,  a great  deal  of  the  develop- 
ment and  progress  of  wireless  teleg- 
raphy is  due  to  the  efforts  of  amateurs. 

“I  think,  therefore,  that  the  sup- 
pression of  the  work  of  those  amateurs 
who  are  interested  in  wireless  teleg- 
raphy would  be  against  the  public  in- 
terest.” 

Dr.  j.  A.  Fleming,  inventor  of  the 
famous  Fleming  valve,  also  makes  a 
strong  plea  for  the  amateur : 

“Now  that  the  war  is  happily  ended 
we  ought  as  soon  as  possible  to  be 
freed  from  certain  shackles  of  bureau- 
cratic control  and  from  any  restric- 
tions which  were  essential  for  national 
safety  during  the  progress  of  the 
struggle.  One  of  these  is  the  permis- 
sion under  license  to  conduct  research 
in  radiotelegraphy  and  telephony.  At 
the  outbreak  of  the  war  all  private  and 
university  radio  stations  were  dis- 
mantled and  non-official  research  stop- 
ped. The  question  then  arises — how 
soon  will  these  restrictions  be  re- 
moved? It  is  a matter  of  common 
knowledge  that  a large  part  of  the  im- 
portant inventions  in  connection  with 
wireless  telegraphy  have  been  the  re- 
sult of  amateur  work  and  private 
research,  and  not  the  outcome  of  of- 
ficial brains  or  the  handiwork  of  mili- 
tary or  naval  men.  In  fact  we  may  say 
that  wireless  telegraphy  itself  in  its 


inception  was  an  amateur  product.  At 
the  time  when  Senatore  Marconi  first 
made  known  his  epoch-making  inven- 
tions the  official  telegraphists  of  the 
General  Post  Office  had  been  working 
for  years  and  spending  large  sums  of 
public  money  in  trying  to  develop  and 
exploit  the  magnetic-induction  and 
earth-conduction  methods  of  wireless 
telegraphy  of  very  limited  application, 
but,  apart  from  certain  pioneer  work  by 
Admiral  Sir  Henry  Jackson,  they  did 
not  succeed  in  utilizing  electro-mag- 
netic waves  for  this  purpose  until  Mr. 
Marconi  showed  them  how  to  do  it. 

“Then,  again,  numerous  important 
inventions  such  as  the  crystal  detect- 
ors, the  oscillation  valve,  the  three- 
electrode  valve,  the  electric  arc  gener- 
ator, the  high-frequency  alternator-di- 
rective radiotelegraphy,  beat  reception, 
all  the  important  uses  of  the  thermi- 
onic detector,  and  much  work  on  the 
study  of  atmospheric  stray  waves,  has 
been  due  to  private  or  amateur  expert 
work,  and  not  to  official  electricians  in 
the  General  Post  Office  or  the  Army 
or  Navy.  If,  then,  full  opportunities 
for  such  non-official  work  and  research 
are  not  soon  restored,  there  is  no  ques- 
tion that  the  progress  of  the  art  of 
radiotelegraphy  and  telephony  will  be 
greatly  hindered. 

“In  an  article  published  by  me  just 
eighteen  years  ago  in  The  Nineteenth 
Century  and  After  (February,  1901) 
entitled  ‘Official  Obstruction  of  Elec- 
trical Progress,’  I pointed  out  how 
much  of  all  electrical  discovery  and  in- 
vention has  been  due  to  amateur  work, 
including  in  that  term  teachers  and 
private  investigators  of  all  kinds. 

“The  action  of  Government  officials 
has  been  in  most  cases  to  hinder  and 
not  help  progress.  As  a rule  the  most 
effective  method  of  afflicting  any  de- 
partment of  applied  science  with  leth- 
argy is  to  constitute  it  a Government 
monopoly.” 


Queries  Answered 

Answers  will  be  given  in  this  department  to  questions  of  subscribers, 
covering  the  full  range  of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are  of  general  interest 
to  readers  will  be  published  here.  The  subscriber’s  name  and  address 
must  be  given  in  all  letters  and  only  one  side  of  the  paper  written 
on:  where  diagrams  are  necessary  they  must  be  on  a separate  sheet 
and  drawn  with  India  ink.  Not  more  than  five  questions  of  one 
reader  can  be  answered  in  the  same  issue.  To  receive  attention 
these  rules  must  be  rigidly  observed. 

Positivity  no  Questions  Answered  by  Moil. 


R.  R.,  Wapinitia,  Ore.: 

Ques.  (1) — Which  is  the  most  efficient, 
an  open  core  transformer  or  a closed  core 
transformer,  both  having  the  same  power 
input? 

Ans.  (1)— If  properly  designed,  they  are 
equally  efficient,  but  the  open  core  trans- 
former is  more  expensive  to  construct,  be- 
cause it  requires  more  material  than  the 
closed  core  transformer  for  a given  power 
input. 

Ques.  (2) — What  would  be  the  wave 
length  of  an  8 wire  antenna,  60  feet  in 
length,  38  feet  in  height  at  one  end  and  43 
feet  in  height  at  the  other  end  ? 


A.  P.,  Winthrop,  Mass. : 

The  first  receiving  set  you  describe  has 
a range  of  wave  lengths  up  to  2,000  meters, 
the  second  set  will  respond  up  to  3,500 
meters  and  the  third  set  up  to  wave  lengths 
between  6,000  and  8.000  meters.  You  will 
require  loading  inductances  in  the  primary 
and  secondary  circuits  of  the  second  set 
to  receive  the  longer  wave  lengths  radiated 
by  high  power  stations.  It  is  difficult  to 
conjecture  your  receiving  range  unless  we 
know  the  type  of  oscillation  detector  you 
employ. 

A vacuum  tube  regenerative  set  using  a 
single  bulb,  will  permit  reception  over  very 
great  distances  provided  the  apparatus  is 
correctly  designed  and  an  aerial  of  fair 
proportions  is  employed. 


Ans.  <2)— Approximately  135  meters.  proportions  is  employed.  I 
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Always  Tuned 
Together 

Brandes  headsets  make  good 
receiving  certain  because  their 
matched-for-tone  diaphragms 
don’t  transmit  different  sounds  to 
each  ear.  The  receivers  act  in 
unison,  even  catching  faintest 
messages. 

BR.ANDES 
Wireless 
Headsets 


Brand**  "Superior”  Sal. 
Brie*  $6.00 


are  sold  on  a 
money  back 
guarantee. 
Send  for  a set 
without  risk 
today.  Return 
them  if  they 
don’t  excel  any 
you’ve  used. 
Booklet  IV  will 
be  sent  on  receipt 
of  4 cents  in 
stamps. 


C.  BRANDES.  Inc. 

Wireteee  Receiver  Specieiiete 
Rom  SIS  32  Union  Square.  N.  Y.  City 


DAVIS  SLATE  & 
MANUFACTURING  CO. 

Lara**!  ELECTRICAL  SLATE  MUW* 
610-618  East  40th  Street,  CHICAGO 
POUR  FACTORIES 


H.  R.,  St  Augustine,  Fla.: 

If  you  can  procure  a vibrator  that  can 
handle  the  primary  currents  of  four  induc- 
tion coils,  we  would  suggest  that  the  pri- 
maries be  connected  in  parallel,  making 
sure  that  the  current  for  all  four  coils 
passes  through  the  vibrator.  The  sec- 
ondaries may  be  connected  in  series  or  in 
parallel,  depending  upon  the  condenser 
capacity  employed. 

* * * 

A.  W.  J.,  Warren,  Pa.: 

Pages  281  and  282  of  the  text-book 
“Practical  Wireless  Telegraphy,”  give 
complete  dimensions  of  a long  wave  re- 
ceiving set.  The  dimensions  of  the  regen- 
erative coupler  are  approximately  those 
used  for  a 3,000  meter  tuner,  that  is,  the 
secondary  coil  may  'be  about  5’A  inches  in 
length,  4 inches  in  diameter  wound  with 
No.  26  S.  S.  C.  wire  and  the  primary  of 
similar  length,  but  about  inches  in  di- 
ameter wound  with  No.  26  S.  S.  C.  wire. 

The  variometer  type  of  coupler  described 
in  your  third  query  will  respond  to  wave 
lengths  up  to  700  meters. 

The  variometer  mentioned  in  the  first 
query  should  be  wound  with  No.  28  wire 
in  order  that  the  tuner  may  respond  to 

3.000  meters.  * * * 

C.  F.,  Jersey  City,  N.  J. : 

The  correct  number  of  plates  for  the  con- 
denser mentioned  is  best  determined  by  ex- 
periment. For  one  thing,  inasmuch  as  you 
do  not  intend  to  place  glass  between  the 
conducting  plates,  you  will  have  to  space 
the  plates  sufficiently  to  prevent  the  trans- 
former discharging  between  them.  With  a 

20.000  volt  transformer,  two  banks  in  series 

are  required.  The  capacity  should  not  ex- 
ceed .008  mfd.  and  a dozen  of  the  plates 
you  mention  connected  in  parallel  with  two 
sets  in  series  should  give  the  proper 
capacity.  * * * 

C.  K.  U.,  Ancaster,  Ont,  Canada: 

If  the  receiving  station  to  which  you  in- 
tend to  transmit  possesses  a thoroughly 
sensitive  oscillation  detector,  you  should 
have  no  difficulty  in  covering  a range  of 
10  miles  with  a 2-inch  or  3-inch  spark  coil. 

The  poles  to  support  the  antenna  need 
not  be  more  than  30  feet  in  height  They 
should  be  spaced  about  100  feet  Four 
copper  wires  spaced  2'A  feet  apart  will  be 
satisfactory  for  the  flat  top  portion  of  the 
antenna.  Either  hard  drawn  or  stranded 
copper  wire  may  be  employed. 

The  lead-in  wire  does  not  necessarily 
have  to  be  placed  in  a vertical  position,  but 
it  should  be  run  as  directly  as  possible 
to  the  station  house.  A complete  transmit- 
ting and  receiving  apparatus  to  cover  the 
distances  you  require  should  not  cost  more 
than  $20  to  $25. 

* * * 

J.  A.  B„  Annapolis,  Md. : 

The  filament  current  of  various  types  of 
vacuiftn  tubes  varies  with  the  construction. 
Some  tubes  require  an  ampere  or  an  am- 
pere and  a half,  while  others  will  operate 
with  % or  Yt  ampere  in  the  filament  circuit. 

Replying  to  your  second  query,  the  in- 
ductances in  the  X circuit  of  the  Weagant 
receiver  employs  the  same  size  wire  used 
in  the  secondary  circuit,  although  it  is  not 
strictly  essential  that  the  same  size  wire 
be  employed. 

Regarding  the  control  of  the  plate  voltage 
irt  the  vacuum  tube  detector:  To  prolong 

the  life  of  the  plate  battery,  the  most  satis- 
factory method  of  controlling  the  voltage 
is  to  connect  the  cells  to  a multi-point 
switch  varying  the  applied  E.M.F.  by  a cell 
at  a time.  Either  a series  resistance  or  a 
shunt  resistance  may  be  employed.  The 
shunt  resistance  should  be  approximately 

3.000  ohms  while  the  series  resistance  may 
have  to  be  considerably  greater,  depending 
upon  the  internal  resistance  of  the  tube. 
Most  amateurs . prefer  the  cell  by  cell  ad- 
justment of  the  plate  voltage. 


C.  B.,  Union,  Ore.: 

Any  of  the  advertisers  in  The  Wireless 
Age  can  supply  you  with  raw  material  for 
constructing  a wireless  transmitter  and  re- 
ceiver. Various  types  of  cabinet  receivers 
have  been  described  in  past  issues  of  The 
Wireless  Age.  The  set  designed  by  Fear- 
ing Pratt  in  the  April  issue  of  the  Wire- 
less Age  consists  of  three  receiving  sets 
and  you  can  select  the  one  most  suited  for 
reception  in  your  district. 

The  text-book  “How  to  Conduct  a Radio 
Club”  gives  dimensions  of  receiving  tuners 
for  various  ranges  of  wave  length.  The  di- 
mensions of  the  coupler  depend  upon  the 
wave  lengths  you  intend  to  receive. 

* * * 

D.  C.,  Ann  Arbor,  Mich. : 

We  presume  that  station  licenses  will  be 
issued  to  amateurs  just  as  soon  as  peace 
articles  are  signed.  Experimenters  are  now 
permitted  to  operate  their  receiving  sets, 
but  they  cannot  use  their  transmitters  until 
the  ban  is  lifted. 

* * * 

F.  S.  F.,  Chicago,  111. : 

In  a forthcoming  issue  of  The  Wireless 
Age,  there  will  appear  a complete  descrip- 
tion of  a vacuum  tube  transmitting  and  re- 
ceiving set  which  employs  one  bulb  for  both 
purposes.  Dimensions  and  other  data  for 
construction  will  be  given. 


STATEMENT  OF  THE  OWNER- 
SHIP, MANAGEMENT,  CIRCULA- 
TION, ETC.,  REQUIRED  BY  THE 
ACT  OF  CONGRESS  OF  AUGUST 
24,  1912. 

Of  The  Wiului  Ace,  publiahed  monthly  at 
New  York,  N.  Y.,  for  April  1,  1919. 

State  of  fcew  York,  1 „ 

County  of  New  York-i  **• 

Before  me,  a Notary  Public  in  and  for  the 
State  and  county  aforesaid,  personally  appeared 
E.  J.  Nally,  who,  having  been  duly  awom  accord- 
ing to  law,  deposes  and  says  that  he  is  the  Presi- 
dent of  the  Wireless  Press,  Inc.,  publisher  of  The 
W ieeless  Ace,  and  that  the  following  is,  to  the 
best  of  his  knowledge  and  belief,  a true  state- 
ment of  the  ownership,  management,  etc.,  of  the 
aforesaid  publication  for  the  date  shown  in  the 
above  caption,  required  by  the  Act  of  August  24, 
1912,  embodied  in  section  443,  Postal  Laws  and 
Regulations,  to  wit: 

f.  That  the  names  and  addresaes  of  the  pub- 
lisher, editor,  managing  editor,  and  business 
managers  are: 

Publisher,  Wireless  Press,  Inc.,  25  Elm  St., 
New  York.  N.  Y. 

Editor,  T.  Andrew  White,  25  Elm  St,  New 
York,  N.  Y. 

Managing  Editor,  None. 

Business  Manager,  Alonzo  Fogal,  Jr.,  25  Elm 
St,  New  York,  N.  Y. 

2.  That  the  owners  are:  (Give  names  and  ad- 
dresses of  individual  owners,  or,  if  a corporation, 
give  its  name  and  the  names  and  addresses  of 
stockholders  owning  or  holding  1 per  cent  or  more 
of  the  total  amount  of  stock.) 

Wireless  Press,  Inc.,  25  Elm  St,  New  York, 
N.  Y. 

E.  J.  Nally  (851  shares),  233  Broadway,  New 
York,  N.  Y. 

3.  That  the  known  bondholders,  mortgagees, 
and  other  security  holders  owning  or  holding  1 
per  cent  or  more  of  total  amount  of  bonds,  mort- 
gages, or  other  securities  are:  (If  there  are  none, 
so  state.) 

None. 

4.  That  the  two  paragraphs  next  above,  giv- 
ing the  names  of  the  owners,  stockholders,  and 
security  holders,  if  any,  contain  not  only  the  list 
of  stockholders  and  security  holders  as  they  ap- 
pear upon  the  books  of  the  company  but  also,  in 
cases  where  the  stockholder  or  security  holder 
appears  upon  the  books  of  the  company  as  trustee 
or  in  any  other  fiduciary  relation,  the  name  of 
the  person  or  corporation  for  whom  such  trustee 
is  acting,  is  given;  also  that  the  said  two  para- 
graphs contain  statements  embracing  affiant's  full 
knowledge  and  belief  as  to  the  circumstances  and 
conditions  under  which  stockholders  and  security 
holders  who  do  not  appear  upon  the  books  of  the 
company  as  trustees,  hold  stock  and  securities 
in  a capacity  other  than  that  of  a bona  fide  owner; 
and  this  affiant  has  no  reason  to  believe  that  any 
other  person,  association,  or  corporation  has  any 
interest  direct  or  indirect  in  the  said  stock,  bonds, 
or  other  securities  than  as  so  stated  by  him. 

E.  J.  NALLY, 
President. 

Sworn  to  and  subscribed  before  me  this  fourth  day 

of  April,  1919. 

(Seal.)  M.  H.  PAYNE. 

(My  commission  expires  March  30,  1920.) 
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WIRELESS  BY  MAIL 

In  America’s  Largest  Radio  School 

New  plan  of  profit  sharing  by  .which  every  student  taking  course  is  guaranteed  saving  of  ten  per  cent,  of 
cost  of  tuition  and  an  estimated  saving  of  50  per  cent,  or  more. 

Positions  as  operators  pay  $110  per  month  and  living  expenses.  Inspectors  receive  $1,200  to  $3,500 
per  year. 

Qualify  in  16  weeks  or  less  for  government  first  grade  commercial  license.  Large  staff  government 
licensed  instructors,  first  grade  and  extra  first  grade.  Wireless  practice  set  and  text  books  free.  Full 
commercial  wireless  course  with  free  post-graduate  course  of  one  month  in  our  Washington  school  to 
successful  students.  Very  easy  terms. 

Write  today  for  handsomely  "illustrated  catalogue  and  particulars  of  profit  sharing  plan. 

SERVICE  RADIO  SCHOOL 


Dept  L-,  902  Pennsylvania  Avenue 


Washington,  D.  C. 


Free  advice  to  amateurs  regarding  construction  of  apparatus  on  receipt  of  3 cents  postage  addressed  to 
our  Construction  and  Equipment  Department. 


A new  wireless  magazine  that 
should  interest  you 

“Sea,  Land 
and  Air” 

Published  by  The  Wireless 
Press,  Sydney,  N.  S.  W. 

Controlled  by  Amalgamated 
■ Wireless  (Australasia)  Ltd. 

HERE  you  have  a new 
monthly  journal,  pub- 
lished in  Australia  for  radio 
men  everywhere. 

Its  72  pages  of  interesting  text, 
illustrations  and  diagrams  pre- 
sent the  very  latest  develop- 
ments in  wireless  work. 

All  Australasian  matters  relat- 
ing to  Radio  Telephony,  Radio 
Telegraphy,  Mercantile  Marine, 
Navy  and  Aviation  are  de- 
scribed and  illustrated  fully — 
right  up  to  the  minute. 

Technical  subjects  are  de- 
scribed in  simplest  terms. 

Price,  $3.00  per  year 
25  cents  per  copy 

For  sale  by 

WIRELESS  PRESS,  Inc. 


" THERE'S  MONEY  IN  IT” 

* LEARN  TELEGRAPHY  ® 

: .:::~morse  and  wireless---.—. 


* TEACH  YOURSELF 

m half  nanal  time,  nt  trilling  coat,  with  the  wonderful  Automatic  Tranemltter.  THS 
OMNIGBAFH.  Benda  unlimited  Morae  or  Continental  meeaacee.  at  any  a peed, 
hi,  . ^ iu,t  a,  an  expert  operator  would.  Meatrt  hr  8.  S.  SowaoraL  4 atflea.  Catalog*  fits. 

OMNIGRAPH  MFC.,  CO.,  B9-C.  Cortlandt  St.,  New  York 


I Big  $1.50  Wireless  Seek 
fer  50  Cents 

Eight  hundred  pages  fully  illustrated  with 
charts,  diagrams,  illustrations.  Chapters  on 
Useful  Formulae,  Equations,  Technical  Terms, 
Useful  Data  and  Code  Signals  are  valuable 
for  reference  purposes.  The  large  wireless 
map  is  excellent  for  student  and  operator. 

The  Year  Book  of  Wireless  Telegraphy  and 
Telephony  1915,  originally  published  to  sell 
for  $1.50  a volume,  will  be  sent  postpaid  as 
long  as  they  last  for  50  cents  a copy. 

WIRELESS  PRESS,  Inc..  25  Elm  St,  N«w  York 


Wireless  Supplies 
and  Apparatus 

We  supply  materials  and  ap- 
paratus for  experimenters  and 
amateurs.  See  us  for  Batteries, 
Switches,  Binding  Posts,  Con- 
densers, Magnet  Wire,  Head  Tel- 
ephones, Buggers,  Keys,  etc. 

Prices  right  Quick  service. 

American  Electro  Technical 
Appliance  Co. 

235  Fulton  Street  New  York 


25  Elm  Street 


New  York 


Arnold  Wireless  Apparatus  Has  Made  Good  Since  1910 

This  new  Combination  Inductive  Tuner  is  offered  to  the  modern  wireless  amateur 
so  that  he  may  receive  short-wave  signals  efficiently  and  without  being  obliged 
to  buy  another  expensive  tuner  for  longer  wave  work,  or  use  loading  coils  with 
loss  of  efficiency  on  the  average  short-wave  tuner. 

Constructed  as  all  Arnold  Apparatus  is;  to  give  long  and  satisfactory  service 
and  sold  at  a price  you  will  be  glad  to  pay. 

Send  3-cent  stamp  for  complete  description. 

J.  F.  ARNOLD,  {E,tai9liohmd)  2082  Lexington  Ave.,  New  York  City 

Complete  TAne  of  Wireless  Accessories  of  the  Better  Kind 
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BATTERIES 

MANUFACTURED 

BY 

THIS  COMPANY 
ARE  USED 

by  Large  Central  Light- 
ing and  Power  Com- 
panies. 

By  Telephone  and  Tele- 
graph Companies  and 
for  Wireless. 

For  Mine  Locomotives, 
Battery  Street  Cars, 
Railway  Signals,  Etc. 
For  Electrical  Vehicles 
and  Industrial  Trucks. 
For  Automobile  Start- 
ing and  Lighting. 


“JGxibe”  Batteries 

have  earned  their  right  to  first  consideration  for  Wireless 
Service  and  Emergency  Lighting.  In  this  and  other  fields 
where  the  application  of  storage  battery  power  is  an  im- 
portant factor,  they  have  proved  their  aBility  to  give  in- 
stant and  adequate  power,  and  long  life. 

Thirty  years  of  storage  battery  building  experience  is 
built  into  “Exifce"  Battery.  That  experience  is  an  assur- 
ance of  consistent  and  dependable  storage  battery  per- 
formance to  the  “MSXtdC”  user. 

The  Electric  Storage  RattekyCo. 

The  oldest  and  largest  manufacturer  of  Storage  Batteries  in  the  country. 

1888  - PHILADELPHIA  - 1919 

N«w  York  Chicago  Cleveland  Rochester  Minneapolis  Washington  Denver 
Boston  St.  Louis  Atlanta  Pittsburgh  Kansas  City  Detroit  San  Francisco  Toronto 


"Ex  foe" 


the  ban  is  off  for  receiving 


Our  Jove  Detector  is  the  “Best  ever.” Price  $1.44 

Our  tuning  coils  and  condensers  will  satisfy  the  most  exacting. 

Bunnell  Goods  are  Always  Reliable. 

/ Send  for  oar  No.  28  Catalog*  yust.out. 

J.  H.  BUNNELL  & CO.,  32  Park  Place,  New  York 
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THE  FIRST  COMPLETE  TEXT  BOOK 

Practical  Aviation 

Including 

CONSTRUCTION  and  OPERATION 
By  J.  ANDREW  WHITE 

A text  book  for  intensive  study  by  men  preparing  to  become  skilled 
mechanicians  and  aviators,  containing  all  the  knowledge  of  fundamentals 
required  prior  to  elementary  and  advanced  flying. 

Each  subject  is  presented  by  illustration  and  described  completely 
for  the  reader  without  turning  the  page. 

A broad  treatment  of  subjects  never  before  contained  In  general  aeronautic 
text  books  la  Included,  comprising  operation  and  care  of  aviation  engines,  reeon- 


A broad  treatment  of  subjects  never  before  contained  In  general  aeronautic 


naia sauce,  map  reading,  signaling  and  co-operation  with  military  bodies,  radio 
and  its  uses,  meteorology  and  night  flying. 


CONTENTS 

Pll-kl  T WT 


I—  The  Theory  end  Principles  of  Flight. 

II —  Elements  of  Airplane  Design. 

III—  Flight  Stability  and  Control. 

IV—  Materials,  Stresses  and  Strains. 

V—  Rigging  the  Airplane. 

VI—  Fundamentals  of  Motive  Power. 

TO — Pistons.  Valves  and  Carburetors. 
VIII — Ignition,  Cooling  and  Lubrication 

of  Engines. 

XX— Types  of  Motors,  Operation  and 
Care  of  Engines. 

X— Instruments  and  Equipment  for 
Flight. 


XI —  First  Flights,  Turning  and  Landing. 

XII —  Night  Flying,  Cross  Country 

Flight.  Map  Bonding. 

XIII —  Aerobatics. 

XIV —  Meteorology  for  the  Airman. 

XV —  Aerial  Gunnery,  Combat  and  Air 

Tactics. 

XVI —  Observation.  Bscsanalsaance  and 

Fire  Spotting. 

XVII—  Bombing. 

Definitions  of  aviation  terms  with  their 
French  equivalents  and  phonetic  pro- 
nunciation. 


"Am  las  greased  t etth  it*  eeoellent  arrangement,  plates  and  general  subject 
matter  covered." — Major  General  Kenly,  Director  of  Military  Aeronautic*. 

"1  believe  it  hot  much  value  for  the  student  of  aviation." — John  D.  Ryan, 
Director  Air  Service.  2nd  A let.  Secretary  of  War. 


- — ..  . Director  Air  Service.  2nd  A lit.  Secretary  of  War. 

Designed  "A  valued  addition  to  my  library.” — Brig.  General  Bailsman- 

6 “This  Is  a very  interesting  and  complete  booh  an  aviation.” — Assistant 

nortioiilarlv  Director  W.  C.  Potter,  Bureau  of  Aircraft  Production. 

particularly  "We  would  heartily  recommend  it  for  use  in  sehoo' 

for  individual  and  class  study.  **”*'«’  c*nduoted.”-Meyer*  b.  son 

- . . , , ...  An  analysis  of  Important  factors  preceding  each  chapt 

Now  in  use  in  schools,  libraries,  questions  following  every  division. 

. . _ , , Full  cloth,  also  6x9  Inches.  Fully  illustrated.  Over  100  sp 

and  aircraft  manufacturing  plants.  and  many  photographs.  Price  $1.7S  poet 

Complete  Catalogue  of  our  other  boohs  on  request.  WIRELESS  PRESS,  INC., 


"We  would  heartily  recommend  it  for  use  in  schools  where  flying  train- 
ing should  be  intensively  conducted.’*— Meyers  B.  Homer,  Adjutant,  Wilbur 
Wright  Field. 

An  analysis  of  Important  factors  preceding  each  chapter  and  a act  of  review 
questions  following  every  division. 

Full  cloth,  also  6x9  Inches.  Fully  illustrated.  Over  100  specially  drawn  diagrams 
and  many  photographs.  Pius  91.75  postpaid. 

WIRELESS  PRESS,  INC.,  M nbwyorkt' 
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20  Cents 


Examining  the  Instruments  Prior  to  an  Aerial  Overseas  Flight 


A Full  Description  of  the 
Marconi  Wireless  Telephone  for* 


es 


BUY  WAR  SAVINGS  STAMPS 


Medal  mad 
Diploma  received 
at  World’a 
Colamkiaa  Bzpo- 
aittoa,  Chicago, 
1893 


fr'-' 


INSULATION 
“MADE  IN  AMERICA” 

a. 

LOUIS  STEINBERGER’S  PATENTS 

LIGHTNING-PROOF  INSULATORS 

1,000  TO  1,000,000  VOLTS 

Insulators  Are  Standard  with 
United  States  Navy  and  Army 


Medal  aad 
Diploma  received 
at  World’a  Fair, 
St.  Loala, 

1904 


■"fiW- 
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Radio  Frequency  Ammeters 

for  determining 

Antenna  Currents 

Model  400 

Thermo  Ammeter 

(Not  a Hot-Wire  Instrument) 

is  a Switchboard  Type  Instrument 

7*4  inches  in  diameter. 

Guaranteed  accuracy  of  1%.  Equally 
accurate  on  currents  of  any  audio 
or  radio  frequency. 

Unaffected  by  changes  in  temperature.  Extremely  low 
power  consumption.  Can  be  used  where  bad  wave 
form  or  frequency  precludes  the  use  of  other  forms  of 
instruments. 

Write  for  information 

Weston  Electrical  Instrument  Company,  27  Weston  Ave.,  Newark,  N.J. 

New  York  Cleveland  Denver  Buffalo  Seattle  Winnipeg 

Chicago  Detroit  Cincinnati  Minneapolis  Toronto  Vancouver 

Philadelphia  St.  Louis  Pittsburgh  New  Orleans  Montreal  Calgary.  Alta. 

Boston  San  Francisco  Richmond  Miami.  Fla.  Halifax 


Model  400 

Self-contained.  Front-Connected 

Radio  Frequency  Ammeter 


And  in  Principal  Cities  Throughout  the  World. 
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When  the  Empress  of  Ireland  went 
down,  1 40  Salvationists  were  drowned. 

When  the  sea  gave  up  its  dead  not  one 
Salvationist  was  found  with  a life  belt  on. 


WHY? 


The  Salvation  Army  is  based  upon 
self-sacrifice. 

Go  into  the  slums  and  see  for  yourself. 

Back  from  the  War,  The  Army  is 
enlarging  its  work  among  the  poor, 
the  friendless,  the  lowly. 

WILL  YOU  HELP? 


The  Salvation  Army  Home  Service  Fund 
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THE  MAN  WHO  BUILDS  HIS 
OWN  WIRELESS  APPARATUS 

Are  you  one  of  the  men  who  take  more  interest 
in  constructing  their  own  wireless  apparatus 
than  in  purchasing  the  complete  set  from  the 
manufacturer? 

You  have  thousands  of  fellow  enthusiasts  all 
over  this  country.  There  surely  is  great  sat- 
isfaction in  “making  your  own”  apparatus 
and  knowing  exactly  the  kind  and  quantity  of 
material  that  goes  into  each  working  unit. 

Your  insulation  may  be  good  or  bad  according 
to  the  material  used.  Ask  any  of  the  former 
amateurs  and  experimenters  what  satisfaction 
they  secured  from  genuine 

BAKELITE-DILECTO 

then  ask  the  modern  wireless  man  what  he 
thinks  of  this  insulation.  You  will  find 
BAKELITE-DILECTO  used  wherever  insula- 
tion is  needed  in  the  better  types  of  modern 
apparatus. 

It’s  so  convenient  to  use  because  it  is  furnished  in  Sheets , 

Rods  and  Tubes.  Waterproof,  permanent  and  strong. 

We  also  manufacture  Vulcanized  Fibre  and  Conite  for 
special  insulating  purposes. 

Let  us  show  you  how  our  Standard  Products 


can  be  made  to  solve  your  insulating  problems. 
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grade  of  instruments 
consistent  with  reliable 
service  and  the  available 
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was  especially  developed  for  Radio  application. 

Operating  on  the  D’Arsonval  principle,  it 
l will  measure  vacuum-tube  filament  currents 
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A group  of  observers  at  Le  Valdahon, 
Doubs,  France,  getting  in  some  wireless 
practice  during  spare  time;  novices  are 
thus  taught  to  send  and  receive,  and 
experienced  operators  increase  their  skill 


S.  Official  Photo 


Photo:  Press  111.  Svce. 

In  uniform,  standing,  in  the  circle  above  is  H.  I.  H.,  Prince  Kita- 
Shirakawa  inspecting  the  wireless  apparatus  at  Tokyo  Central  Tele- 
graph office,  as  a complimentary  message  is  being  received  from  Guam 

To  the  left  is  the  hydrophone  submarine  detector  used  successfully 
during  the  war  as  a means  of  detecting  the  approach  of  enemy  under- 
sea craft 


As  the  homecoming  fleet  sailed  into  New  York  an  invitation  from  the  reception  committee  was  transmitted  and  the  plans  were 
>t.»:  Press  II],  S\<e.  approved  and  accepted  by  wireless 
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Growing  Importance  of  Wireless  Recognized 

'T'HAT  the  future  for  wireless  is  great  and  a belief  that 

A will  play  a large  part  in  reconstruction  are  thoughts 
expressed  in  a recent  copyrighted  dispatch  from  London 
to  the  N.  Y.  Sun.  According  to  the  writer,  in  a discus- 
sion of  wireless  and  reconstruction  Guglielmo  Marconi 
noted  that  the  war  had  done  wonders  for  wireless.  Never 
have  so  many  kindred  inventions  been  made  in  so  brief  a 
period  as  have  sprung  up  in  connection  with  wireless 
since  the  war  started.  As  indicated  by  the  fact  that  a 
message  recently  was,  sent  half  around  the  globe,  wireless 
will  have  a tremendous  role  to  play  in  the  days  of  recon- 
struction. 

Only  those  who  know  the  cost  of  maintaining  a line  of 
telegraph  across  the  wastes  of  the  desert,  through  the 
jungle,  across  the  wilds  of  the  tropics,  can  have  any 
appreciable  idea  of  the  saving  that  wireless  will  effect. 

Tornadoes,  even  the  ants,  work  havoc  among  telegraph 
wires.  That  this  evil  will  be  largely  surmounted  by  wire- 
less goes  without  saying. 

Wireless  will  have  a far  greater  part  to  play  in  connec- 
tion with  the  great  aerial  routes  with  which  the  continents 
are  to  be  linked  up. 

Wireless  will  have  opportunity  to  display  its  powers  in 
linking  up  those  parts  of  the  country  intersected  by  water- 
ways. The  money  spent  in  laying  cables,  in  defraying  the 
expense  of  upkeep  and  so  forth,  is  amazing. 

One  thing  upon  which  Marconi  lays  stress  is  the  part 
his  invention  will  play  in  fostering  international  relation- 
ships. He  is  profoundly  grateful  for  what  wireless 
achieved  in  the  cause  of  freedom  during  the  war,  just  as 
he  rejoices  over  the  thousands  of  lives  saved  by  his  in- 
vention before  the  war,  to  say  nothing  of  the  many  res- 
cued during  the  hostilities. 

But  the  part  it  is  to  play  during  the  day  to  be  will  best 
accentuate  the  utility  of  the  invention  of  Marconi.  Ship- 
wreck will  be  a peril  not  half  so  terrible  as  it  was  till 
recent  years.  Opinions  soon  will  be  bandied  about  the 
earth  in  a way  that  seems  incredible.  Consultations  be- 
tween the  world's  statesmen,  scientists,  business  heads, 
will  constantly  be  in  progress;  the  mountain  ranges,  the 
far-flung  frontier  line,  the  oceans,  will  be  reduced  into  the 
compass  of  a few  leagues. 

The  development  of  aircraft  will  be  assisted  by  wireless 
in  a way  that  baffles  the  imagination.  Until  recently  an 
airplane  or  an  airship  enveloped  in  fog  was  more  or  less 
out  of  touch  with  the  surface.  Especially  was  this  the 
case  at  sea,  where  many  an.  able  pilot  came  to  a tragic- 
end.  But  now  lost  in  a cloud  bank  the  aviator  of  today 
by  wireless  can  be  as  certain  of  his  bearings  as  if  he  were 
the  skipper  of  a paddle  steamer. 

In  the  event  of  a great  earthquake  the  wireless  will  be 
of  even  greater  assistance  than  ever  it  was.  In  combina- 
tion with  aircraft,  wireless  would  be  the  means  of  sum- 
moning assistance  on  such  an  occasion  with  startling 
promptitude. 


And  the  same  holds  good  in  regard  to  railway  colli- 
sions. 

The  telegraph  has  played  the  leading  part  in  bringing 
many  a criminal  to  justice.  But  an  infinitely  greater  trap 
for  the  culprit  will  be  the  telegraphy  which,  independent 
of  the  innumerable  restrictions  of  wires,  can  play  a great- 
er part  in  arresting  his  flight  than  telegraphers  ever 
dreamed  of. 


Press  111,  Service 

Recent  portrait  of  Marconi,  who  sees  great  expansion  in  peace-time 
uses  of  wireless 


German  Peace  Delegates  Use  Eiffel  Tower  Wireless 

pOLLOWING  the  news  of  the  presentation  of  the 
1 peace  treaty  it  was  stated  that  the  high-power  radio 
equipment  in  the  Eiffel  Tower  had  been  reserved  for  the 
exclusive  use  of  Count  Brockdorff-Rantzau,  head  of  the 
German  peace  delegation,  at  certain  hours  during  the  day. 
The  announcement  of  this  arrangement  from  Versailles 
added  that  a direct  wire  had  been  established  from  the 
Hotel  Des  Reservoirs  to  the  famous  French  long-distance 
station. 
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International  Commission  to  Distribute  Radio 
Information  for  Aerial  Navigation 

'T'HE  proposed  convention  regarding  international 
aerial  navigation  has  been  completed  by  the  judicial 
and  military  sub-committees  of  the  Aeronautic  Commis- 
sion of  the  Peace  Conference,  on  which  Brig. -Gen.  Ben- 
jamin D.  Foulois,  Major  Pollock  and  Capt.  Bacon  repre- 
sent the  United  States. 

The  convention  is  composed  of  forty-one  articles, 
which  establish  an  international  agreement  on  sovereignty 
of  the  air,  provide  for  the  concession  of  inoffensive  voy- 
ages between  the  contracting  states  and  deal  with  forbid- 
den zones  and  also  international  aerial  routes. 

An  international  commission  on  aerial  navigation  is  to 
be  formed.  Its  duty  will  be  the  gathering  and  dissemina- 
ting of  radio-telegraphic,  meteorological  and  medical  in- 
formation affecting  aerial  travel. 


Ground  telegraph  transmitting  and  receiving  apparatus 


Voices  By  Radiophone  Urge  Purchase  of  Victory  Notes 

"C'ROM  an  airplane  flying  2,600  feet  overhead  an  army 
■*-  officer  read  President  Wilson’s  Victory  Liberty  Loan 
message  to  15,000  persons  assembled  at  the  south  steps 
of  the  Treasury,  in  Washington,  by  the  use  of  the  wire- 
less telephone  and  a newly  invented  sound  amplifier. 

The  throng  of  Government  employees,  dismissed  for 
the  capital’s  opening  demonstration  for  the  loan,  cheered 
the  President’s  message  as  spoken  through  the  air  and 
enunciated  distinctly  to  them  by  Lieut.  H.  E.  Metcalf,  a 
radio  officer  in  the  airplane. 

The  “sound  amplifier,’’  was  also  given  its  first  public 
demonstration  in  Victory  Way,  in  New  York. 

The  external  evidences  of  the  instrument  were  sound 
distributors,  resembling  phonograph  horns  in  shape,  sus- 
pended from  wires  over  the  heads  of  the  crowds.  The 
voice  of  a speaker  given  in  at  the  central  transmitter  is 
amplified  and  carried  with  equal  force  to  each  of  the 
sound  distributors  in  the  system. 

Used  in  conjunction  with  the  wireless  telephone, 
sound  was  brought  from  a city  wireless  station  and  then 
reproduced  over  the  overhead  wires.  Voices  and  phono- 
graph and  piano  music  were  recorded. 

Franklin  D.  Roosevelt,  Assistant  Secretary  of  the  Navy, 
was  one  of  those  who  spoke ; his  words  were  received  by 
wireless  telephone  from  Washington. 

Visitors  also  had  the  official  naval  time  transmitted  to 
them  every  quarter  hour  in  the  same  manner  as  the  navy 
wireless  station  at  Arlington  flashes  the  correct  time  to 
ships  at  sea.  Other  features  included  the  transmission  of 
a soldier  quartet  singing  at  Camp  Upton. 

Overhead  the  big  navy  dirigible  C-4  from  the  Rock- 
away  station  sent  down  a telephone  message  to  the  crowd 
to  “buy  Victory  notes." 


Wireless  Warning  Saved  Leviathan  from 
Floating  Mine 

’T'HAT  the  transport  Leviathan,  biggest  ship  afloat, 
A carrying  14,000  persons  including  troops,  crew  and 
civilians,  came  within  ten  yards  of  striking  a mine  on  her 
way  from  Brest  became  known  when  the  ship  docked  at 
Hoboken. 

A wireless  from  the  transport  Mount  Vernon  on  April 
21st  reported  a floating  mine  400  miles  southeast  of  the 
Grand  Banks.  The  Leviathan  swerved  southward,  but 
at  10 :30  o’clock  the  next  morning  her  lookout  reported  a 
mine  so  close  that  when  Lieut.  Commander  Harold  Cun- 
ningham, the  navigator,  put  the  ship  hard  to  port  she 
missed  the  mine  by  only  thirty  feet. 


Naval  Academy’s  Electrical  Head  Takes 
Charge  of  French  Station 

CAPTAIN  A.  St.  Clair  Smith,  U.  S.  N.,  has  been  or- 
dered from  the  Naval  Academy  at  Annapolis  to  take 
command  of  the  Lafayette  Radio  station  conducted  by  the 
U.  S.  Navy  at  Croix  d’Hins,  near  Bordeaux,  France. 

The  station,  which  is  nearly  completed,  has  eight 
towers,  each  850  feet  in  height.  The  control  of  the 
Croix  d’Hins  station,  it  is  understood,  ultimately  will  pass 
to  France.  >• 

Captain  Smith  has  headed  the  Department  of  Electrical 
Engineering  and  Physics  at  the  academy  for  two  and  a 
half  years. 


Croix  de  Guerre  for  Brooklyn  Wireless  Man 

‘C'OR  maintaining  his  wireless  station  in  the  midst  of  the 
famous  “million  dollar  barrage,”  Private  Edgar  T. 
Smith,  of  Brooklyn,  has  been  awarded  the  Croix  de 
Guerre.  Smith  was  a wireless  operator  on  a New  York- 
Havana  liner  prior  to  enlisting  May  4,  1917.  He  was 
assigned  to  the  Signal  Corps  as  an  instructor  in  wireless 
signaling  at  Camp  Upton.  When  the  big  drive  started 
September  27,  Private  Smith  was  in  charge  of  a wireless 
detail  in  the  second  line  trenches  of  the  Argonne.  Six 
men  were  holding  a station  that  invited  shelling  through 
the  German’s  use  of  instruments  locating  wireless  stations. 
As  soon  as  the  drive  started  and  the  wireless  orders  began 
snapping  from  the  station  the  detail  was  located. 

German  guns  were  trained  on  the  dugout  where  the 
detail  was  stationed  and  after  a few  close  shots  a direct 
hit  knocked  it  to  bits.  Instead  of  going  back  the  detail 
moved  a half  kilometer  forward.  Private  Smith  with 
three  men  established  another  station  closer  to  the  enemy 
guns.  The  other  two  men  went  out  for  food  and  Smith 
operated  the  station  for  24  hours  alone. 

On  February  27,  at  Ballou,  the  37th  Division,  the  Ohio 
National  Guard,  of  which  Smith  was  then  a member,  was 
reviewed  and  presentations  of  decorations  made.  With  a 
kiss  on  each  cheek  he  was  given  the  Croix  de  Guerre  for 
“distinguished  bravery.” 

Smith  was  twice  gassed  and  once  wounded  with  shrap- 
nel. He  fought  in  the  Vosges,  St.  Mihiel,  Meuse-Ar- 
gonne  and  other  sectors. 


British  Admiralty  Removes  Ship  Radio  Restrictions 

A CCORDING  to  an  announcement  from  the  British 
Admiralty  all  restrictions  on  the  use  of  wireless  te- 
legraphy on  ships  were  removed  on  May  1st  except  in  the 
North  Sea,  the  English  Channel  east  of  the  line  joining 
Dungeness  and  Boulogne,  in  Baltic  Northern  Russia,  in 
the  waters  of  the  Mediterranean,  Black  Sea,  and  Sea  of 
Marmora. 
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Directional  Effect  of  Radio  Useful  in  Trans-Atlantic 
Aircraft  Flight 

PROFESSOR  W.  I.  SLICHTER,  of  Columbia  Uni- 
versity,  is  the  author  of  an  interesting  article  which 
appeared  recently  in  the  New  York  World,  dealing  with 
one  of  the  many  cases  where  the  development  work  in 
preparation  for  war  may  be  put  to  permanent  use  in  the 
arts  of  peace. 

In  transoceanic  flight  a difficulty  will  be  encountered 
in  that*  it  is  impossible  to  take  an  observation  of  the 
sun  from  an  airplane,  as  is  the  universal  custom  among 
mariners  in  order  to  determine  their  position  at  sea. 
The  reason  for  this  difficulty  is  the  mariner  meas- 
ures the  angle  between  the  sun  and  the  horizon 
to  determine  his  position,  and  the  horizon  is  a definite 
thing  to  one  located  within  a few  feet  of  the  level  of 
the  sea.  But  to  an  observer  in  an  airplane  the  horizon 
changes  with  every  change  in  altitude,  and  in  order  to 
make  a careful  calculation  the  observer  would  have  to 
know  his  height  above  the  sea  very  accurately  and  then 
make  very  complicated  calculations. 

That  is  why  radio  engineers  are  so  interested  in  the 
problem  of  transoceanic  flight;  because  they  have  a 
scheme  by  which  the  aviator  may  determine  his  posi- 
tion at  any  time  of  the  day  or  night,  in  fog  and  cloudy 
weather  as  well  as  sunshine.  In  this  it  Has  an  advan- 
tage over  the  present  practice  of  the  mariner. 

To  assist  the  transoceanic  flyer  it  is  necessary  to  have 
two  or  three  powerful  land  radio  stations,  such  as  at 
Washington,  D.  C.,  Newfoundland,  Ireland  and  France, 
send  out  signals  of  a definite  strength  at  definite  inter- 
vals, say  once  an  hour.  The  operator  in  the  airplane 
could  by  means  of  the  well  known  directional  effect  of 
the  radio  direction  finder  determine  the  direction  of 
any  two  of  these  stations  and  thus  locate  himself  on 
the  map  by  finding  the  intersection  of  two  lines  drawn 
in  the  proper  direction  from  the  two  land  stations. 
Two  stations  are  all  that  are  necessary  theoretically, 
but  as  the  plane  might  be  travelling  on  the  straight  line 
connecting  them,  he  would  not  always  be  able  to  tell  his 
distance  from  his  objective  without  a third. 

It  is  to  be  hoped  that  in  the  two  transatlantic  flights 
about  to  be  attempted  in  the  very  near  future  by  an 
English  aviator  in  one  direction  and  an  American  navy 
aviator  in  the  eastwardly  direction  this  scheme  will  be 
tried.  It  is  still  in  doubt,  as  radio  engineers  have  not 
as  yet  attempted  to  reach  great  distances  to  airplanes. 


Patent  Claim  Is  Basis  for  Injunction  Against  Alien 
Property  Custodian 

'T'HE  General  Transmission  Company,  a New  Jersey 
concern  has  brought  suit  in  the  equity  courts  to 
enjoin  the  Alien  Property  Custodian  and  the  Secretary 
of  the  Navy  from  paying  any  money  to  the  Atlantic 
Communication  Company  and  the  New  York  Patents  Ex- 
ploitation Corporation  on  account  of  the  use  of  certain 
wireless  apparatus  by  the  government,  the  patent  on  which 
is  said  to  belong  to  the  General  Transmission  Company. 
An  accounting  is  asked  for. 


Hammond  Wireless-Controlled  Torpedo  to  Have 
Final  Test 

T T is  announced  from  Washington  that  Colonel  Robert 
S.  Abernathy,  a field  artillery  officer  has  been  ordered 
to  Boston  as  official  representative  of  Secretary  Baker,  in 
connection  with  preparations  for  final  tests  of  the  wireless- 
controlled  torpedo  invented  by  John  Hays  Hammond,  Jr., 
which  Congress  has  authorized  the  War  Department  to 
take  over  if  it  fulfills  expectations. 


Selection  of  Site  Made  for  Dutch  Wireless  Station 

'T'HE  site  for  the  wireless  station  intended  for  communi- 
A cation  between  the  Netherlands  and  the  Dutch  East 
Indies  has  finally  been  decided.  The  selection  made  is 
the  Koelberg  hill,  which  is  86  meters  high  and  located  in 
Hoog-Buurlo,  near  Apeldoorn. 

A new  railway  line  will  be  constructed  from  Kaatwyk. 
The  station  is  to  have  four  towers,  each  210  meters  high, 
a large  power  house  and  building  for  housing  the  opera- 
tives. The  communicating  station  in  India  is  to  be  built 
near  Bandoeng  in  the  Preanger,  so  that  the  distance  be- 
tween the  two  stations  will  be  some  1 1 ,000  kilometers. 


Int’l  Film  Service 

The  “Magnavox” — meaning  great  voice — a device  for  amplifying 
wireless  telephone  speech 


Engineers  Believe  Commercial  Radio  Telephony 
Offers  No  Complications 

'T'HE  belief  that  radio  telephony  will  be  established 
commercially  as  a complement  to  the  wire  systems 
by  means  of  which  remote  and  inaccessible  points  may 
be  reached,  was  expressed  in  a paper  prepared  by 
E.  B.  Craft  and  E.  H.  Colpitts  of  the  Western  Electric 
Company,  and  read  at  the  convention  of  the  American 
Institute  of  Electrical  Engineers. 

The  paper  described  the  work  accomplished  in  the 
development  of  wireless  telephony  in  the  war,  and 
called  attention  to  its  advantages  and  disadvantages 
as  compared  with  the  wire  system.  One  of  the  prin- 
cipal advantages  is  that  the  wireless  system  would  re- 
quire neither  fixed  nor  accessible  channels,  and  no  cost 
at  all  for  line  construction  and  maintenance. 

“It  is  easy  to  see,”  the  paper  said,  “that  radio  tel- 
ephony could  never  compete  with  wire  telephony  in 
densely  populated  districts,  while  wire  telephony-  is  a 
physical  impossibility  at  sea  and  in  the  air.  Connection 
of  a wire  system  to  a radio  system  is  no  more  complicated 
than  connecting  wire  lines  and  therefore  these  two  fields, 
although  distinct,  are  adjacent.” 
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Harvard  Naval  Radio  School  Conies  to  an  End 

'T'HE  naval  radio  school  established  at  Harvard  Univer- 
sity  during  the  war  has  been  closed  and  the  personnel 
and  equipment  transferred  to  the  school  at  the  Great 
Lakes  naval  training  station. 

Orders  have  been  published  detaching  Commander 
David  A.  Weaver  from  duty  at  the  Harvard  school  and 
assigning  him  to  the  Great  Lakes  station. 


Wireless  Service  to  West  Indies  Opened 

nPHE  Naval  Communication  Service  has  opened  com- 
mercial  traffic  between  St.  Thomas,  St.  Croix,  San 
Juan,  Santo  Domingo  and  Port-au-Prince  and  the  United 
States  via  the  Naval  Radio  Station  at  Guantanamo  and 
cable  from  Guantanamo  to  the  United  States.  Traffic  will 
be  accepted  in  the  United  States  for  West  Indian  points. 


Direction  Finder  Locates  Ship  with  Great  Accuracy 

ONE  of  the  best  records  yet  made  by  radio  direction 
finding  stations  pn  the  Atlantic  coast  was  hung  up  by 
the  Hog  Island  and  Cape  Henry  stations  on  April  7th 
when  they  located  the  battleship  Virginia,  inbound  with 
returning  troops,  several  hundred  miles  off  the  coast,  their 
estimate  being  within  q mile  of  the  ship's  actual  position. 

According  to  the  navigating  officer  of  the  Virginia  the 
big  battleship  was  plowing  along  through  a dense  fog, 
and  no  bearings  had  been  taken  for  some  time.  Then  the 
radio  began  to  click  and  Cape  Henry’s  position  was  loca- 
ted. A few  minutes  later  Hog  Island  broke  in  and  its 
direction  was  noted.  Then  a line  drawn  on  a chart  from 
Hog  Island  until  it  met  a similar  line  drawn  from  Cape 
Henry  pointed  to  the  shipis  location.  Bearings  taken  a 
few  minutes  later  proved  the  radio  had  come  within  a 
mile  of  the  Virginia’s  actual  position. 

The  officers  of  the  Virginia,  who  have  had  considerable 
experience  with  the  radio  finding  plants  on  the  European 
side  were  amazed  at  the  accuracy  with  which  Cape  Henry 
and  Hog  Island  located  the  big  transport. 


Scene  of  Early  Morse  Experiments  Now  Has  Wireless 

TITITH  the  installation  of  powerful  U.  S.  wireless 
’’•equipment  at  San  Juan  for  transoceanic  service, 
Porto  Ricans  are  recalling  that  the  electric  telegraph  had 
its  first  tryout  in  Porto  Rico.  Morse,  the  inventor,  con- 
ducted many  of  his  experiments  at  Cuatro  Calles,  in 
Arroyo.  The  terminals  of  his  experimental  line  were  the 
house  he  occupied  and  a warehouse  in  the  same  village. 


Signal  Corps  Calls  for  Radio  Men 

THE  Signal  Corps,  U.  S.  Army,  is  urgently  in  need  of 
radio  operators,  according  to  the  statement  issued 
simultaneously  from  various  recruiting  headquarters. 
Cable  and  telegraph  operators,  telephone  and  telegraph 
line  men,  pigeon  fanciers,  and  a number  of  other  special- 
ists are  also  required.  The  men  are  needed  for  Alaska, 
Philippine  Islands,  Panama,  Hawaii,  and  for  service  in 
the  United  States. 


All  Canadian  Amateur  Restrictions  Removed 

T^ROM  Ottawa,  Canada,  on  May  5th  came  the  long 
avvaited  news  that  the  war-time  regulations  canceling 
all  licenses  issued  for  the  operation  of  amateur  wireless 
stations  throughout  the  Dominion,  have  been  rescinded. 
This  decree  frees  experimental  stations  which  have  been 
inoperative  for  more  than  four  and  a half  years. 


Full  Scope  of  German  War  Plotters’  Radio  Work 
Exposed 

"pRANCIS  P.  GARVAN,  recently  appointed  Custodian 
of  Enemy  Alien  Property  to  succeed  A.  Mitchell 
Palmer,  designated  by  President  Wilson  for  United  States 
Attorney  General,  has  made  public  the  latter’s  report  on 
the  work  of  the  office  since  America  entered  the  war. 

Of  the  wireless  seizures,  the  report  says : 

It  must  have  been  apparent  to  the  Germans  that  com- 
munication with  America  would  be  cut  upon  England’s 
entry  into  the  war,  unless  some  means  independent  of 
cable  or  ship  was  established. 

The  war  plotters  found  in  a transatlantic  wireless  station 
the  sole  means,  of  overcoming  the  British  control  of  the 
seas  and  of  maintaining  their  touch  with  America,  and 
from  1910  to  1914  there  were  begun  and  completed  two 
high-powered  wireless  plants,  one  at  Sayville,  L.  I.,  and 
the  other  at  Tuckerton,  N.  J. 

Investigation  of  the  wireless  field  disclosed  that  the 
Telefunken  system  had  been  installed  on  German  shipping 
and  on  our  own  coastwise  fleets,  and  had  been  operating 
with  great  success  in  conjunction  with  the  Sayville  plant. 
German  stations  had  been  installed  in  Cuba,  Mexico,  Cen- 
tral and  South  America.  A high-powered  plant  had  been 
erected  at  Togu,  Africa,  and  China  and  Dutch  East  Indies 
and  also  the  Pacific  Islands  had  been  sprinkled  with  Tele- 
funken ship-to-shore  stations. 

An  American  appearance  had  been  given  to  Telefunken 
in  America  by  the  organization  of  the  Atlantic  Communi- 
cation Company  and  the  naming  of  a directorate  of  Ameri- 
can citizens.  The  technical  work,  however,  and  the  dis- 
bursement of  moneys  were  in  the  hands  of  German  agents. 
Telefunken  engineers  came  over  to  install  the  plant  and 
operate  it. 

Despite  the  immediate  cutting  of  the  German  cables  and 
despite  Great  Britain’s  vast  preponderance  on  the  sea,  Ger- 
many was  able,  while  a ship  floated,  to  keep  in  touch  with 
it,  and  was  able  to  begin  at  once  the  effort  to  influence 
American  opinion. 


Navy  Offers  Training  Course  to  Experienced  Men 

A N unusual  opportunity  is  offered  by  the  Navy  De- 
partment  at  the  radio  school  in  Cambridge,  Mass., 
to  men  between  the  ages  of  eighteen  and  twenty-five 
years,  who  have  some  knowledge  of  radio  work  and 
who  are  able  to  send  or  receive  ten  words  a minute. 
Applicants  for  this  course  must  pass  a creditable  exam- 
ination in  spelling  and  penmanship  and  must  under- 
stand elementary  arithmetic.  The  course  covers  a 
period  of  six  months  and  the  subjects  taken  up  during 
the  course  are  magnetism,  static  electricity,  current 
electricity,  electromagnetism,  alternating  current,  gen- 
erators and  storage  batteries,  motors  and  motor  control, 
radio  power  circuits,  oscillatory  circuits,  spark  trans- 
mitters, detectors,  service  receivers,  audions,  high  fre- 
quency measurements,  review  and  examination  for  spe- 
cialization. The  Navy  is  offering  this  course,  including 
all  the  text  books  and  appliances  for  practical  training, 
free  to  young  men  who  meet  the  requirements  for 
enlistment  in  this  school. 


By  an  order  of  Rear  Admiral  Victor  Blue  of  the 
bureau  of  navigation,  commanding  that  160  men  be 
sent  from  the  Atlantic  fleet  each  week  to  the  naval 
radio  school  at  Cambridge,  it  is  believed  that  the  school 
will  remain  at  its  present  location  until  late  this  sum- 
mer. The  school  was  originally  scheduled  for  trans- 
fer to  the  Great  Lakes  station  at  Chicago,  next  April. 

Those  enrolled  at  Cambridge  in  the  future  will  be 
regularly  enlisted  members  of  the  navy  and  will  replace 
operators  in  the  reserves,  now  serving  on  United  States 
merchant  ships. 
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Overseas  in  the  Marconi  Service 


By  George  H.  Fischer,  Jr. 

Sailor  take  eare.  Sailor  beware. 

Many  brave  hearts  are  asleep  in  the  deep. 
So  take  care,  take  care  ... 


'T'HE  little  phonograph  down  below  in 
the  gunners’  quarters  squeaked  away. 

A group  on  the  poop  were  playing  "acey 
ducey.”  A crap  game  was  in  full  sway 
amidships.  Nowhere  could  be  found  a 
less  worried  bunch  of  sailors.  Most  of 
them  just  couldn't  take  this  “daw-goned” 
war  at  all  seriously.  Time  and  again  they 
had  crossed  the  war  zone  without  even 
seeing  a “sub”  . . . they  reckoned  that 
submarine  stuff  was  all  exaggerated 
anyhow. 

But  they  didn’t  know  they  had  a jinx 
with  them  this  trip.  A jinx  that  always 
worked  two  ways:  brought  the  trouble,  and  escaped  it, 
too.  The  jinx  was  me. 

From  the  time  when  Uncle  Sam  first  rolled  up  his 
sleeves  and  entered  the  war  until  the  day  Germany 
collapsed,  I never  made  a trip  to  sea  without  having 
something  happen.  Even  on  my  very  first  trip  through 
the  war  zone  as  an  enemy  of  Germany  a submarine 
threw  a scare  into  us.  On  that  occasion  there  were  no 
torpedoes.  The  arrival  of  another  ship  upon  the  scene 
was  responsible  for  that  escape. 

Now  I was  on  another  ship  bound  for  France.  It  was 
on  board  the  old  Westwego  that  I had  stowed  my  bag 
this  time.  She  was  a great  ship  to  carry  oil ; but  to  carry 
men — well  the  men  were  the  last  consideration.  The 
reserve  coal  bunker,  aft  and  just  alongside  the  engine 
room,  had  been  converted  into  gunners’  quarters.  The 
heat  of  the  month  of  August  was  added  to  that  of  the 
engine:  the  gunner’s  gloryhole  could  scarcely  be  termed 
a comfy  spot.  But  there  never  was  an  American  crew 
of  gobs  that  could  stay  grouchy  no  matter  what  kind 
of  a ship  they  were  on.  The  usual  merchant  ship  crew 
of  square  heads  are  always  grouching.  If  they  aren’t 
they’re  sick.  Blit  all  was  harmony  on  our  old  crab  as 
we  nosed  eastward  through  the  summer  sea, 

On  all  sides  were  scattered  the  ships  of  our  convoy : 
every  allied  nation  was  represented.  Our  consort  was 
H.M.S.  Roxborough.  Each  of  the  twenty-four  vessels 
in  the  fleet  was  bearing  a precious  cargo  to  France  to 
feed  the  machine  that  was  slowly  but  surely  overpowering 
the  Hun.  On  the  other  side  of  the  sea  were  a few  hun- 
dred submarines.  We  had  no  illusions  about  their  mani- 
fests ; their  cargo  was  a death-dealing  one, 
to  be  used  in  an  effort  to  cut  off  the  ever 
increasing  stream  of  supplies  flowing  to 


France.  We  knew  the  record.  Sinking 
non-fighting  ships  without  a moment’s 
notice.  Murdering  crews  in  cold  blood. 

As  we  neared  the  war  zone,  radio  warn- 
ings came  in  ever  increasing  numbers.  I 
found  an  old  chart  of  the  North  Atlantic 
and  on  it  recorded  the  various  submarine 
“position  reports”  as  they  were  received. 
On  the  fourth  day  of  September  we  were 
steering  due  east.  Wireless  reports  re- 
ceived during  the  night  had  all  been  put 
down  on  the  chart,  each  sub  indicated  by 
a dot.  These  dots  now  formed  a semi- 
circle, into  the  very  centre  of  which  we 
were  headed.  Land’s  End  called  the  cruiser  with  a code 
message  that  afternoon,  and  an  hour  later  we  were  headed 
west.  This  maneuver  had  us  all  puzzled,  and  only  those 
on  the  cruiser  knew  the  truth  of  the  situation. 

At  noon  the  next  day  we  once  more  headed  east,  and 
this  time  we  were  accompanied  by  eight  large  British 
destroyers  which  had  came  up  at  daybreak  from  the 
south’ard. 

It  was  wonderful  weather  for  a sea  trip.  The  sea  was 
dead  calm  and  the  air  not  too  warm.  The  afternoon 
dragged  away.  The  phonograph  squeaked  worse  than 
ever,  for  the  same  needle  was  still  doing  duty.  Eight 
bells  of  the  afternoon  watch  clanked,  and  died  away. 

Suddenly,  a dull  boom  sounded  from  across  the  water. 
The  cruiser  fired  an  answering  shot.  Then  came  a 
great  explosion  which  shook  the  whole  vessel.  We  were 
torpedoed!  No;  we  were  safe;  it  was  the  ship  right  off 
our  quarter ; the  torpedo  had  passed  under  our  stern. 

“General  Quarters!”  The  gunners  crowded  on  the 
gun  platforms  eager  for  a shot  at  the  attacking  sub- 
marines. A periscope  came  up  for  a moment  right 
astern,  but  our  guns  were  silent;  they  could  not  be  fired 
because  of  the  risk  of  the  shell  ricochetting  and  striking 
a T.N.T.  ship  which  was  right  behind  us.  Those  of  the 
crew  not  on  watch  crowded  to  the  boats  and  made  ready 
to  let  go.  I was  in  the  radio  room  and  could  see  only 
aft,  but  what  I saw  was  enough  to  occupy  my  entire 
attention.  A tanker,  the  Messina  I believe,  had  been  hit 
in  the  forward  section  and  was  sinking  very  fast.  The 
torpedo  had  torn  away  half  her  bow ; she  rose  to  a vertical 
position  with  her  propeller  churning  the  air;  poised  for 
an  instant  and  then  plunged  beneath  the 
waves.  . . . Two  little  boats  were  left 
bobbing  on  the  surface;  many  little  black 


The  author  with  machine  gun  on 
board  the  Westwego 


Gun  crew  at  drill.  Machine*  gun  in  foreground 


3-inch  gun  mounted  on  poop 
deck 


! 1 


Explosion  of  smoke  producing  bomb  for  smoke 
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specks  scattered  about  reminded  us  that  all  had  not  had 
time  to  get  to  the  boats.  The  very  smallness  of  the 
struggling  forms  made  the  great  expanse  of  water  seem 
greater. 

Off  to  the  left  was  another  sinking  tanker.  She  was 
going  down  by  the  stern,  not  so  quickly  as  the  Messina. 
A destroyer  dashed  past  us,  headed  for  a spot  of  oil 
on  the  surface.  Three  “ashcans”  went  over  her  side. 
The  first  and  second  of  these  depth  bombs  brought  up 
great  columns  of  water,  but  the  third  must  have  struck 
home  for  the  water  came  up  black  with  oil  and  wreckage. 

The  official  report  said  there  had  been  six  submarines 
in  the  attacking  force,  the  first  to  make  a massed  attack. 
There  was  no  confusion.  I still  do  not  know  positively 
how  many  ships  were  sunk,  but  there  wasn’t  a very  great 


Camouflaged  gun  platform  and  crew  firing  at  target 


number  in  the  fleet  that  proceeded  up  the  channel.  We 
sat  up  all  through  the  night  and  drank  coffee:  it  was 
lukewarm  in  the  cups,  but  coffee  in  any  form  was  ac- 
ceptable to  men  from  whose  faces  had  faded  the  “I  should 
worry”  expression.  In  its  place  had  appeared  the  tense 
fixedness  of  grim  determination  to  square  accounts  with 
Fritz  at  the  first  opportunity. 

We  arrived  at  Dunkerque,  France,  two  days  later,  after 
a short  stop-over  at  Folkstone.  Events  on  our  trip  across 
had  impressed  us  with  a hatred  for  the  Boche;  but  that 
which  followed  seared  that  hatred  into  our  souls. 

Dunkerque,  the  one  time  third  port  of  France,  we  found 
a busy  military  centre.  Its  devastation  lacked  the  complete- 
ness of  towns  further  up  the  line,  but  ruined  buildings 
everywhere  reminded  one  that  a war  was  being  waged 
close  by.  There  were  two  aviation  bases  at  Dunkerque, 
one  French  and  one  English.  Our  cargo,  fuel  for  the 
airplanes,  was  greatly  needed.  Aerial  activity  had  been 
unusually  great  during  the  past  week  and  frequent  raids 
were  taking  place.  I will  endeavor  to  describe  for  you 
one  of  these  raids  as  it  appeared  to  a merchant  mariner. 

All  day  long  airplanes  had  been  going  and  coming  from 
the  north;  at  times  the  sky  held  so  many  that  it  was 
impossible  to  count  them.  As  evening  approached,  we 
observed  planes  going  off  toward  the  front  lines  in  small 
fleets.  These,  we  were  told,  were  bombers.  Great  giants 
they  were,  painted  dark  grey.  As  we  were  approxi- 
mately twenty  miles,  possibly  less,  behind  the  battle  line 
as  it  was  at  that  time,  it  was  possible  for  us  to  see  consid- 
erable of  the  aerial  activity  in  that  direction.  Along 
about  five  o’clock  in  the  afternoon  we  noticed  that  a 
fleet  of  planes  which  had  left  Dunkerque  shortly  before 
was  being  shot  at  from  the  German  side.  Little  white 
puffs  of  smoke  were  bursting  all  about  them.  Soon  the 
aircraft  became  mere  specks  in  the  sky  and  we  had  to 
use  glasses  to  follow  them.  Another  group  of  specks — 
Germans — were  seen  to  be  mounting  into  the  sky.  In  a 


few  moments  both  groups  met  and  an  aerial  battle  was  in 
progress.  It  was  too  far  distant  to  be  observed  distinctly, 
but  we  felt  the  thrill  of  each  daring  maneuver  and  silently 
applauded  each  burst  of  machine  gun  fire. 

Orders  came  for  us  to  move.  An  air  raid  was  expected 
and  there  was  too  much  danger  of  the  Westwego  being 
blown  up  by  a bomb  from  overhead.  We  were  taken  out 
for  the  night  to  an  anchorage  about  a mile  below  the 
lighthouse.  Near  by  were  anchored  two  British  monster 
monitors,  just  returned  from  bombarding  the  German 
positions  on  the  Belgian  coast.  As  luck  would  have  it, 
part  of  our  crew  were  on  liberty  and  had  been  left 
ashore. 

The  night  was  mild  and  the  sea  dead  calm.  I was 
aft,  taking  an  after  supper  prom  on  the  poop,  when  we 
were  startled  by  a dull  “kerump!” — the  queer  and  very 
distinctive  sound  an  aerial  torpedo  makes  when  it  ex- 
plodes. We  rushed  to  the  other  side  of  the  ship  and 
found  the  show  in  progress.  Searchlight  rays  were 
sweeping  back  and  forth  across  the  skies  like  blades  of 
grass  waving  in  the  breeze.  Every  few  seconds  there 
would  be  a red  flash  from  the  ground  and  the  “kerump” 
which  followed  told  that  another  bomb  had  reached  its 
mark.  The  Germans  were  by  now  over  the  main  section 
of  the  city  and  they  began  dropping  flares.  These  flares 
were  attached  to  parachutes  and  gave  a very  powerful 
illumination  of  4CXD,000  candlepower  held  suspended  in 
the  air,  lighting  the  ground  beneath  to  a circular  area 
more  than  a mile  in  diameter.  While  the  flares  made 
it  possible  for  the  Hun  fliers  to  observe  the  activities  on 
the  ground  and  ascertain  the  location  of  the  important 
buildings,  they  also  made  it  more  difficult  for  the  anti- 
aircraft gunners  to  locate  them,  as  they  flew  above  the 


As  evening  approached  we  observed  planes  going  off  toward 
the  front  lines 


lighted  area.  A barrage  was  put  up  all  about  the  city 
by  having  the  anti-aircraft  guns  fire  shells  into  the  air 
which  were  timed  to  burst  at  various  heights.  Each  line 
of  guns  having  a shell  bursting  at  a greater  height  than 
the  other  before  it,  the  air  became  filled  with  bursting 
shrapnel,  thus  forcing  the  Boche  machines  to  a greater 
height  than  was  favorable  for  their  operations. 

Anyone  who  has  ever  heard  a German  airplane  motor 
will  be  sure  to  remember  its  queer  tone.  It  has  a regular 
beat  or  throb  to  it  instead  of  the  purr  that  the  allied  en- 
gines have.  A Canadian  lieutenant  at  Dunkerque  had 
told  me  how  these  Hun  machines  sounded  and  I recog- 
nized the  tone  immediately.  Louder  and  louder  came 
the  “hum-ahum-ahum”  till  it  was  directly  over  our  heads. 
All  the  lights  aboard  were  out ; we  stood  there  in  the 
darkness  and  gazed  up  and  cursed.  It  is  almost  impos- 
sible to  express  the  baffled  feeling  of  rage  when  you  are 
placed  in  a position  where  the.enemy  can  fire  on  you  and 
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Lights  sprang  up  in  the  landing  fields  and  the  planes  which  had  gone  forth  to  give  battle  to  the  raiders  came  down 


you  can’t  fire  back.  It  would  have  relieved  the  tension 
if  we  could  have  fired  our  machine  gun,  but  unfortunately 
this  had  been  stowed  away  on  our  arrival  at  Dunkerque. 

Suddenly,  the  monitors  to  our  port  side  began  firing 
their  anti-aircraft  batteries.  The  shrapnel  exploded  with 
piercing  crashes  overhead  and  we  ducked  for  cover  to  be 
out  of  the  way  of  falling  pieces,  for  the  scattering  fire  is 
almost  as  dangerous  coming  down  as  it  is  going  up.  As 
we  stood  by,  helpless  and  watching,  I became  conscious 
of  a succession  of  sounds  that  had  hitherto  been  meaning- 
less. Then  I realized  that  all  during  the  noise,  the  Ger- 
man wireless  station  KBU  could  be  plainly  heard  working 
by  those  amidships.  The  signals  were  audible  fully  eight 
or  ten  feet  away  from  the  radio  cabin. 

A move  was  made  to  launch  a boat ; then  we  were  told 
to  have  it  in  readiness  to  lower.  Our  greatest  danger  lay 
from  shrapnel  or  in  a spark  from  a flare  setting  off  the 
gasoline  in  our  tanks.  The  captain  appreciated  this  a 
moment  later  and  ordered  the  boat  back  into  the  chocks, 
accompanying  the  order  with  the  assurance  that  should 


the  ship  explode  we’d  need  no  boat  to  carry  us  into  a 
different  vicinity. 

W e were  held  in  suspense  through  many  minutes,  each 
of  which  seemed  hours  long.  The  Germans  swept  across 
the  city ‘three  or  four  times ; then  they  passed  on  down  the 
coast  to  Calais  where  they  also  gave  a short  performance, 
and  returned  to  us.  Machine  guns  and  anti-aircrafts  re- 
opened fire,  evidently  without  success.  But  a red  glow 
had  broken  out  over  the  northern  section  of  the  city,  in- 
dicating that  some  of  the  bombs  had  taken  effect. 

After  another  hour  or  so  the  firing  gradually  ceased 
and  the  allied  air  scouts  signaled  with  Morse  lights  that 
all  was  clear.  Lights  sprung  up  in  the  landing  fields  and 
the  planes  which  had  gone  to  give  battle  to  the  raiders 
came  down. 

I sat  out  on  deck  till  near  morning.  All  along  the 
front  the  artillery  was  active.  We  could  see  the  flashes 
and  hear  the  booming  of  the  big  guns  “up  the  line”  as 
they  pounded  away  all  night.  . . . 

The  next  day  the  communique  read:  “All  quiet  on 
the  western  front.” 


Aircraft  Maker  to  Have  Wireless  Equipped  Automobile 


T 17"  HEN  it  comes  to'  the  matter  of  equipment  it  is  proba- 
” ble  that  Glenn  Martin’s  new  car  is  going  to  be  the 
most  completely  equipped  automobile  that  ever  turned  a 
wheel.  The  airplane  manufacturer  recently  visited  the 
Los  Angeles  Steams-Knight  headquarters  and  gave  an 
order  for  a 1919  four-cylinder  Stearns  to  be  delivered  to 
him  at  his  Cleveland  plant. 

“It’s  going  to  have  practically  everything  that  an  air- 
plane has  on  it,  including  a combination  wireless  telephone 
and  telegraph  outfit,”  Martin  said.  “My  work  is  divided 
between  the  flying  fields  and  the  factory,  so  that  it  is  of 
extreme  importance  to  me  to  be  in  touch  with  both  places 
at  all  times,  and  it  will  be  a marked  convenience  as  well  to 


be  in  communication  with  the  aviators  in  their  testing  work 
in  the  air. 

“At  present,  these  wireless  outfits  cost  $2,200,  but  I can 
foresee  the  time  when  they  will  not  cost  more  than  $500, 
and  will  be  installed  as  optional  equipment  on  many  high- 
grade  cars.  They  have  a telephonic  range  of  thirty  miles, 
and  the  simple  turning  of  a switch  converts  them  into  a 
wireless  telegraph  outfit  with  a range  of  300  miles. 

“A  red  light  will  flash  on  the  dash  of  my  car  when  some- 
one wants  to  get  in  communication  with  me,  and  it  will 
only  be  necessary  to  put  the  receiver  to  my  ear  to  get  the 
message,  if  I am  within  thirty  miles  of  the  man  who  wants 
to  talk  to  me. 


IN  THE  JULY  ISSUE 

The  concluding  instalment  of  Weagant’s  invention  for 

eliminating  static. 

Don’t  miss  this  most  important  article! 
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Wireless  Telephone  Transmitter  for 

Seaplanes 

Flying  Boat  Type  S.  E.  1100,  Developed  by  the  American 
Marconi  Company  for  Navy  Use  During  the  War 

MARKED  progress  in  the  perfection  of  airplane  wire-  transmission  of  speech  over  a distance  of  150  miles.  The 
less  telegraph  and  telephony  apparatus  is  a direct  transmitter  -radiates  at  two  wave  lengths,  1600  and  600 
result  of  exhaustive  researches  in  radio  communication  meters.  For  the  former  wave  length  a trailing  wire 


which  have  been  conducted  during  the  past  two  years. 
Light-weight  transmitters  having  a sending  range  of  150 
miles  or  more  have  been  developed.  Spark  apparatus  has 
been  employed  to  a considerable  extent  in  airplane  com- 
munication, but  transmitters  utilizing  the  vacuum  tube 
oscillator  have  the  advantage  of  permitting  either  speech 
transmission  or  telegraphic  signals  by  damped  or  un- 
damped oscillations,  at  the  will  of  the  operator. 

Practical  wireless  telephone  apparatus  of  the  vacuum 
tube  type  is  disclosed  in  the  following  description  of  the 
Marconi  type  S.E.  1 100  set — a comparatively  high  power 
bulb  transmitter — developed  by  the  Marconi  Wireless 
Telegraph  Company  of  America. 

The  set  was  designed  primarily  for  the  large  flying 
boats,  the  H-16  class,  of  the  U.  S.  Navy,  and  has  fully 
satisfied  every  test  to  which  it  has  been  put.  In  one  of  the 
earlier  tests  in  flight  over  Chesapeake  Bay,  telegraph 


antenna  of  .0004  mfd.  is  employed;  for  the  latter,  an 
emergency  aerial  of  .00026  mfd. 

The  transmitter  is  supplied  with  two  3-electrode  tubes 
of  the  pliotron  type.  One  tube  is  employed  as  an  oscilla- 
tor for  the  production  of  radio  frequency  currents  and 
the  other  as  a modulator  and  amplifier  of  the  voice 
currents  communicated  to  it  by  the  microphone. 

The  fundamental  circuits  of  the  set  are  shown  in 
figure  1,  the  actual  circuit  in  figure  2,  a front  view  of  the 
transmitter  in  figure  3,  a rear  view  in  figure  4,  a side 
view  in  figure  5 and  a wiring  diagram  showing  the 
function  of  the  change-over  switches  in  figure  6.  An 
installation  sketch  is  shown  in  figure  7. 

Description  of  the  Circuits 

For  best  understanding  of  the  operation  of  the  ap- 
paratus, it  should  first  be  appreciated  that  if  the  grid 


Figure  2 — The  actual  circuit  used  in  practice 

signals  radiated  from  a trailing  antenna  on  an  H-16  boat  and  plate  circuits  of  a vacuum  tube  include  radio  fre- 
were  heard  distinctly  in  Washington,  D.  C.,  over  a dis-  quency  circuits  coupled  inductively,  conductively  or 
tance  of  120  nautical  miles.  Subsequent  tests  with  the  electrostatically,  alternating  currents  of  any  desired  fre- 
set  used  as  a wireless  telephone  permitted  the  accurate  quency  may  be  generated.  This  is  the  first  requisite; 
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other  problems,  such  as  rapid  change  of  wave  length, 
satisfactory  modulation,  and  the  elimination  of  disturbing 
capacities  between  circuits,  arise  in  the  practical  set,  and 
are  of  equal  importance.  They  were  satisfactorily  solved 
only  after  diligent  research. 

In  order  to  set  valve  circuits  into  a state  of  radio  fre- 
quency oscillation,  it  is  necessary  that  the  connections  be 
so  made  that  the  grid  end  of  the  grid  inductance  will  be 
alternately  negative  and  positive  as  the  plate  end  of  the 
plate  inductance  is  positive  and  negative.  When  the  grid 
and  plate  radio  frequency 
circuits  are  coupled  with 
the  proper  phase  relation, 
any  variation  of  voltage 
in  either  the  grid  or  plate 
circuits  will  cause  minute 
disturbances  in  the  oscil- 
lation circuits,  setting 
them  into  oscillation  at 
whatever  frequency  they 
happen  to  be  adjusted  to. 

For  example,  a slight 
variation  of  voltage  in  the 
plate  circuit  by  any  means 
whatsoever,  will  cause  its 
resonant  circuit  to  oscil- 
late at  radio  frequency, 
and  the  resultant  currents 
will  act  upon  the  grid  cir- 
cuit, setting  it  into  oscil- 
lation at  the  same  fre- 
quency. The  resulting 
radio  frequency  fluctua- 
tions of  the  grid  potential 
will  act  upon  the  plate  at 
the  right  time  to  keep  the 
plate  resonance  circuit  in 
a state  of  oscillation,  and 
this  state  of  affairs  will 
continue  so  long  as  the 
proper  supply  of  voltage 
and  filament  current  is  maintained,  but  not  otherwise. 

The  tube  is  able  to  generate  alternating  currents  be- 
cause of  its  amplifying  properties.  The  energy  delivered 
to  the  grid  circuit  in  accordance  with  the  actions  just 
outlined  will  gradually  increase  in  value  until  a maximum 
is  reached,  which  is  the  maximum  output  the  valve  is 
capable  of  delivering,  as  may  be  discerned  from  the  well- 
known  characteristic  curve. 

Referring  to  figure  1,  it  will  be  observed  that  the  plate 
and  grid  circuits  of  the  tube  contain  the  coils  L-l  and 
L-2,  in  inductive  relation,  each  connected  through  the 
condensers  C-3  and  C-4  to  the  negative  side  of  the  fila- 
ment. The  grid  oscillating  circuit  comprises  the  coil  L-2, 
the  condenser  C-2  and  a protective  condenser  C-4.  The 
plate  oscillating  circuit  includes  the  condenser  C-3,  a part 
of  the  coil  L-l  and  the  series  condenser  C-5.  The  antenna 
and  earth  connections  tapped  off  from  the  coil  L-l  take 
the  place  of  the  condenser  C-2  in  the  grid  oscillating 
circuit.  C-2  is  called  the  balancing  condenser.  In  series 
with  the  grid  is  another  condenser  C-8  shunted  by  a leak- 
resistance  R-l,  which  maintains  the  grid  at  a negative 
potential. 

The  system  further  includes  a three  electrode  tube 
F',  G',  P'  which  amplifies  the  output  of  the  microphone 
circuit  and  simultaneously  modulates  the  output  currents 
of  the  oscillating  bulb. 

It  will  be  noted  that  the  plate  circuit  is  fed  by  a 1500 
volt  DC  generator  G-2,  the  positive  terminal  of  which 
connects  to  the  plate  P of  the  oscillating  tube  through  the 
audio  frequency  inductance  or  transformer  L-3  and  the 
radio  frequency  inductance  L-4.  The  negative  side  of  the 


generator  connects  through  the  milli-ammeter  A-l  to  the 
negative  side  of  the  filament  F.  The  condenser  C-5  is  the 
protective  condenser  which  is  generally  employed  in  tube 
oscillating  circuits  when  the  source  to  the  plate  circuit  is 
connected  in  shunt  to  the  plate  and  to  the  filament,  as  is 
the  case  in  this  circuit.  The  modulating  circuit  shown  to 
the  right  of  the  drawing  permits  either  voice  transmission 
or  telegraphy  by  damped  oscillations. 

Circuits  for  Wireless  Telephony 

For  telephony,  the  microphone  M is  placed  in  series 

with  the  telephone  in- 
duction coil  P-1,  S-l, 
and  the  battery  B-l,  by 
means  of  the  switch  S-l. 
The  coil  S-l  is. connected 
to  the  grid  and  filament 
of  the  modulating  tube, 
and  includes  in  its  circuit 
the  battery  B-2  through 
which  the  grid  is  held  at 
a suitable  negative  poten- 
tial for  maximum  mag- 
nification. The  filament 
and  plate  of  the  modulat- 
ing tube  are  shunted 
across  the  plate  circuit  of 
the  oscillating  tube.  The 
audio  frequency  choke  L-l 
may  be  said  to  act  as  a 
one  to  one  transformer. 
The  radio  frequency 
i hoke  L-4  prevents  the 
radio  frequency  currents 
developed  by  the  oscillator 
from  flowing  back  to  the 
plate  circuit  generator  G. 
C-7  is  a protective  con- 
denser for  the  plate  cir- 
cuit generator. 

When  the  transmitter 
M is  spoken  into,  speech 
currents  of  variable  frequencies  generated  by  the  micro- 
phone are  impressed  upon  the  grid  circuit  of  the  modu- 
lating tube  and,  through  the  medium  of  the  auto  trans- 
former L-3,  alternating  currents  are  superposed  upon 
the  plate  circuit  of  the  oscillator.  This  in  turn  varies  the 
amplitude  of  the  oscillator  currents  at  speech  frequencies, 
and  accordingly  the  amplitude  of  the  radio  frequency 
oscillations  flowing  in  the  antenna  circuit.  It  is  essential 
that  the  key  K-l  of  figure  1 be  closed  for  the  production 
of  undamped  oscillations,  for  when  it  is  open  the  tube 
stops  oscillating.  Manipulation  of  this  key  permits 
telegraphic  signaling  by  the  undamped  oscillations  pro- 
duced by  the  tube. 

Telegraphy  by  Damped  Oscillations 

When  it  is  desired  to  telegraph  by  damped  oscillations, 
the  change  over  switch  S-l  is  thrown  from  the  micro- 
phone to  the  buzzer  B which  is  energized  by  the  battery 
B-l.  The  interrupted  currents  fed  by  the  buzzer  through 
the  primary  P-1  of  the  induction  coil  produce  alternating 
currents  of  higher  voltages  in  the  coil  S-l,  which  in  turn 
are  magnified  by  the  modulating  tube,  the  latter  varying 
the  radio  frequency  currents  in  the  oscillator  tube  at  the 
frequency  of  the  buzzer.  In  this  way,  the  antenna 
radiates  damped  oscillations  in  groups,  the  frequency  of 
the  groups  varying  as  the  number  of  interruptions  of  the 
buzzer. 

A more  detailed  circuit  of  the  Marconi  aircraft  set 
appears  in  figure  2.  This  diagram  not  only  embraces  the 
fundamental  connections  of  figure  1,  but  includes  all 
necessary  switches  for  the  three  different  signaling  func- 


Figure  3 — Front  view  of  the  Marconi  wireless  set,  SE1100,  used  in 
flying  boats 
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more  effective  transmitter  is  obtained.  The  grid 
potential  may  be  held  at  a negative  value  by  the 
insertion  of  a grid  battery  but  it  can  be  done  in- 
just  as  effective  a way  by  inserting  a condenser 
in  the  grid  circuit  which  rectifies  the  grid  currents 
and  holds  the  grid  at  a negative  potential. 

If  the  leak  were  not  provided,  the  potential  of 
the  grid  would  rise  to  such  a high  negative  value 
that  all  action  would  be  stopped.  A leak  of 
proper  value  definitely  limits  the  maximum  nega- 
tive potential  of  the  grid  and  therefore  does  away 
with  the  necessity  for  a special  grid  battery. 


Change-Over  Switches 


Figure  4— -Rear  view  of  the  transmitting  set  with  pliotrons  in  place 


tions  on  the  600  and  1600  meter  wave.  It  includes,  more- 
over, a detailed  wiring  diagram  of  the  filament  circuits. 

Details  of  the  Filament  Circuit 

The  filament  circuit  divides  at  the  positive  terminal  of 
the  24  volt  storage  battery  B-3,  one  branch  going  through 
the  rheostat  R-l  to  the  filament  F of  the  oscillating  valve, 
and  the  other  going  through  the  rheostat  R-2  to  the 
filament  F'  of  the  modulating  valve.  The  negative  sides 
of  the  two  filaments  are  connected  together  and 
to  ground.  In  addition  there  is  provided  a po- 
tentiometer P-5  connected  across  the  battery  B-3 
with  a tap  leading  to  the  negative  potential  bat- 
tery B-2  and  on  through  the  secondary  of  the 
microphone  transformer  S-l  to  the  grid  G'. 

The  object  of  the  potentiometer  in  figure  2 is 
to  compensate  for  any  loss  of  negative  potential 
in  the  grid  circuit  G',  which  may  be  occasioned 
by  the  lowering  of  the  voltage  of  the  filament 
battery  B-l. 

The  switches  for  shifting  the  connections  from 
one  system  of  signaling  to  the  other  are  enclosed 
in  drums,  as  may  be  noticed  in  the  left  hand  part 
of  the  photograph  of  figure  5.  The  schematic 
diagram  of  these  is  shown  in  figure  6.  The  in- 
side and  outside  rows  of  jaws  on  each  set  are 
represented  by  the  upper  and  lower  group  of  dots 
in  figure  6.  In  that  figure  the  left  hand  pair  con- 
stitute the  wave  length  changing  switch,  the  mid- 
dle pair,  the  sending  and  receiving  switch  and  the 
right  hand  pair,  the  signal  switch.  The  first, 
second  and  third  positions  of  each  switch  are  in- 
dicated by  the  letters  X,  Y and  Z,  these  letters 
being  placed  between  the  two  points  which  the 
blades  of  the  switch  short  circuit  in  that  position. 

Regarding  the  action  of  the  oscillating  valve 
itself : When  the  grid  is  negative  in  respect  to 
the  filament,  no  current  passes  between  the  grid 
and  filament ; but  when  it  is  positive,  considerable 
current  passes  which  constitutes  a loss  in  the 
circuit ; but  if  the  grid  is  held  at  a constant  nega- 
tive potential  this  energy  loss  is  reduced  and  a 


The  numbers  on  the  separate  single  pole 
switches  in  figure  6 correspond  with  those  shown 
in  figure  2.  The  outside  row  of  studs  on  the 
wave  length  changing  switch  perform  the  follow- 
ing functions:  In  the  600  meter  position  (X  at 
32  in  figure  2)  the  first  tap  on  the  upper  section 
of  the  loading  coil  L-l  is  connected  to  the  plate 
series  condenser  C-5,  and  at  43  short  circuits  the 
end  portion  of  the  same  coil.  In  the  1600  meter 
position  Y,  it  connects  at  32  the  second  tap  of 
the  coil  to  the  condenser  and  opens  the  short 
circuit. 

The  inside  row  of  studs  on  the  wave  length 
changing  switch  performs  the  same  functions  for 
the  coil  L-2,  which  is  the  lower  portion  of  the 
long  single  coil  mounted  in  the  middle  of  the 
rear  of  the  panel  in  the  accompanying  photo- 
graph. In  the  schematic  diagram,  figure  6,  the 
blade  marked  35  is  shown  connecting  to  the  first  tap  of 
the  lower  portion  of  the  coil  in  the  600  meter  position, 
and*to  the  second  tap  in  the  1600  meter  position  to  the 
grid  condenser  C-8  with  its  leak  resistance  R-l.  The  act- 
ual wiring  of  the  set  differs  slightly  from  this,  for  it  was 
found  that  the  same  tap  of  the  coil  was  correct  for  both 
wave  lengths.  For  this  reason,  there  are  but  two  taps  on 
the  lower  portion  of  the  coil.  The  first  of  these  is  coupled 


Figure  5 — Rear  view  of  Marconi  flying  boat  wireless  set  with  pliotrons 
removed 
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directly  to  the  grid  condenser  C-8  and  does  not  go 
through  the  wave  length  switch.  The  blade  marked  42 
short  circuits  one  end  of  the  coil  L-2  in  the  600  meter 
position  and  removes  the  short  circuit  in  the  1,600  meter 
position. 

The  outside  portion  of  the  switch  marked  “send- 
receive”  (in  the  right  hand  position  of  figure  3 and  also  in 
the  upper  central  position  of  figure  6)  serves  to  connect 
the  antenna  A-6  to  the  transmitter  in  the  “send”  posi- 
tion (X)  and  to  the  receiver  in  the  “receive”  position 
(Y).  In  the  “send”  position  the  circuit  of  the  antenna 
at  50  is  through  the  series  condenser  C-9  to  the  top  of  the 
loading  coil  L-l  and  to  the  ground.  The  latter  is  con- 
nected at  49  through  the  antenna  ammeter  A-2  to  the 
main  ground  bus  of  the  set  which  is  the  frame. 

The  inside  portion  of  the  “send-receive”  switch,  in  the 
lower  part  of  figure  6,  is  idle  in  the  receive  position  Y, 
but  in  the  “send”  position  X at  21,  it  completes  the  1500 


Meters  and  Their  Functions 

Space  and  weight  considerations  demand  the  fewest 
possible  measuring  instruments.  A direct  current  am- 
meter A-4  is  connected  in  series  with  two  filaments  and 
reads  the  total  current  taken  by  both  of  them.  The  in- 
strument’s scale  registers  from  zero  to  10  amperes;  to 
read  the  current  in  either  filament  it  is  merely  necessary 
to  cut  out  the  other  one.  This  may  be  done  by  means 
of  two  small  switches  marked  on  the  set  “oscillator  fila- 
ment” and  “modulator  filament.” 

The  principal  indicator  for  checking  up  the  proper 
operating  conditions  of  the  set  is  the  plate  current  drawn 
by  each  of  the  valves  from  the  dynamotor,  the  voltage  of 
which,  as  already  mentioned,  is  1500  volts.  This  reading 
is  obtained  from  the  plate  current  ammeter  A-l  of  figure 
2,  connected  in  the  ground  leg  of  the  supply  circuit.  This 
instrument  ‘reads  from  zero  to  300  milliamperes  and 
measures  the  total  plate  current  taken  by  the  oscillator 


Figure  6— Wiring  diagram  showing  the  function  of  the  change-over  switches 


volt  DC  supply  current  to  "the  plates  P and  P-1  of  the 
pliotrons.  At  52  it  connects  the  primary  of  the  micro- 
phone transformer  P-1  to  the  microphone  terminals  28 
and  to  the  buzzer  B.  These  connections  are  opened  in 
the  “receive”  position. 

There  are  three  positions  for  the  signal  switch;  The 
first,  X,  is  for  continuous  wave  telegraphy.  In  this  posi- 
tion the  connections  made  in  the  second  and  third  posi- 
tions are  opened.  The  second  position  Y is  for  tele- 
phony; the  inside  portion  of  the  switch  (the  upper  part 
in  figure  6)  connects  the  microphone  to  the  microphone 
battery,  and  at  51  the  outside  portion  (in  the  lower  part  of 
figure  6)  completes  the  filament  circuit  for  the  modulating 
valve  and  short  circuits  the  key  at  47.  In  the  third  posi- 
tion, the  switch  connects  at  30  A the  buzzer  to  the  micro- 
phone battery  and  at  51  keeps  the  filament  of  the  modulat- 
ing valve  lighted,  removing  the  short  circuit  from  the  key. 

The  position  of  the  switches  in  figure  6 does  not  corres- 
pond with  their  location  on  the  set.  All  three  switches 
are  built  to  stand  a maximum  of  10,000  volts  high  fre- 
quency potential,  although  the  potentials  developed  in 
the  apparatus  are  considerably  lower. 


and  modulator.  The  maximum  voltage  developed  by  the 
dynamotor  is  1600  volts  and  the  vacuum  tube  generally 
will  cease  to  operate  when  it  falls  below  1100  volts.  The 
generating  tube  will  oscillate  over  a wide  range  of  plate 
voltages  if  the  filament  current  is  kept  below  a certain 
critical  value.  The  filaments  of  the  pliotrons  are  de- 
signed to  operate  on  18  volts. 

Wiring 

The  entire  set  is  wired  with  No.  12  B & S bare  soft 
copper  wire  with  empire  doth  tubing  slipped  over  it  as 
insulation.  No  terminal  lugs  are  used;  the  ends  of  the 
wires  are  bent  in  the  shape  of  an  eye  which  fits  the  stud 
terminal  and  is  passed  around  it  in  a direction  that  tends 
to  make  the  wire  grip  the  stud  when  the  nut  is  tightened. 

The  wiring  has  been  so  located  that  small  or  disturb- 
ing capacities  between  the  wires  are  avoided. 

Structural  Considerations 

Owing  to  the  vibration  of  the  airplane  evepr  possible 
precaution  has  been  taken  to  prevent  the  fastenings  work- 
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mg  loose.  Special  steel  lock  washers  are  used  through- 
out the  set.  The  general  scheme  of  construction  is  such 
that  the  main  supports  and  fastenings  will  bend  before 
they  break,  wood  or  any  material  which  splits  or  fractures, 
having  been  eliminated.  The  steel  wire  cross  braces 
shown  in  the  photograph  make  the  structure  an  extremely 
light  and  a surprisingly  rigid  unit. 

Power  Supply 

The  primary  source  of  energy  is  two  12  volt,  50  ampere 
hour  batteries  of  the  Willard  lead  type  similar  to  those 
used  in  automobile  start- 
ers. The  filaments  of 
the  two  pliotrons  are 
operated  through  a rheo- 
stat directly  from  the 
24-volt  storage  battery. 

Since  the  tubes  require  a 
plate  E.M.F.  of  1,500 
volts  DC, . a small  dyna- 
motor,  driven  by  the  24- 
volt  storage  battery,  is 
supplied.  The  armature 
has  two  windings  in  the 
same  slots,  one  connected 
to  the  24-volt  commuta- 
tor at  one  end,  and  the 
other  to  the  1,500- volt 
commutator  at  the  oppo- 
site end.  It  is  a two-pole 
machine  excited  from  the 
24-volt  source.  The  arma- 
ture, which  runs  on  ball 
bearings  at  5,000  r.p.m. 
and  draws  about  30  am- 
peres on  its  full  load  at 
450  watts,  weighs  ap- 
proximately 30  pounds. 

In  addition  to  the  24- 
volt  storage  battery,  three 
other  batteries  are  re- 
quired ; two  for  the  transmitter  and  one  for  the  receiver. 
These  three  sets  are  known  as  the  microphone  battery, 
grid  battery  and  receiver  battery.  The  voltage  of  the  first 
is  5 ; of  the  second  60,  and  of  the  third  40.  The  60-  and 
40-volt  sets  consist  of  20-volt  units  connected  in  series. 
They  are  arranged  in  a wooden  box  screwed  to  the  oper- 
ating shelf.  A dilecto  terminal  block  is  supplied. 

The  Support  of  the  Pliotrons 

To  insure  against  breakage,  the  best  position  for  the 
pliotrons  is  vertical  with  the  large  neck  at  the  bottom. 
This  brings  the  plate  terminal  cap  at  the  top  and  the 
filament  and  grid,  terminal  cap  at  the  bottom.  In  each  of 
the  two  dilecto  rings  shown  at  the  top  of  the  photograph, 
three  spiral  springs  placed  120  degrees  apart  support  a 
spring  cap  which  fits  over  the  plate  terminal  cap  of  the 
pliotrons.  The  springs  are  held  by  small  machine  screws 
which  pass  through  the  insulating  ring.  One  of  these 
serve  as  a terminal,  being  connected  by  a pig-tail  to  the 
spring  tap.  In  each  of  the  two  bottom  dilecto  rings,  three 
spiral  springs,  placed  120  degrees  apart  support  a special 
jack  block  made  to  take  the  filament  and  grid  terminals. 
This  block  is  made  in  two  halves,  upper  and  lower,  held 
together  by  screws ; clamping  these  spring  jacks  between 
them,  three  posts,  which  project  from  the  bottom  of  the 
jack  block,  take  the  ends  of  the  three  supporting  springs, 
and  are  electrically  connected  by  a copper  pig-tail  to  the 
screw-eyes  that  hold  the  other  end  of  the  spring  to  the 
dilecto  ring.  The  two  filament  terminals  of  the  tube  and 
the  grid  terminal  are  brought  out  to  the  three  screws  in 
the  dilecto  ring.  Thus,  each  pliotron  is  supported  to  the 
rigid  frame  of  the  set  by  6 springs  which  are  set  so  that 


when  the  tube  is  in  place  the  top  springs  pull  down  and 
the  bottom  springs  pull  up. 

The  mechanical  period  of  vibration  of  the  vacuum  tubes 
•in  this  spring  mounting  is  considerably  below  that  of  any 
vibration  that  will  occur  in  the  seaplane  itself.  Sudden 
shocks  in  any  but  a horizontal  direction  are  not  trans- 
mitted through  these  springs  with  sufficient  violence  to 
injure  the  tubes. 

The  positions  of  all  controlling  appliances  on  the  main 
panel  board  are  clearly  indicated  in  the  photograph, 
figure  3.  The  small  sub-panel  is  mounted  immediately  to 

the  rear  of  the  frame. 

Reel  Antenna  and 
Accessories 
The  antenna  reel  group 
for  this  set  consists  of  the 
reel  mechanism,  a remov- 
able drum  with  antenna 
wire  and  spare  drums 
with  complete  antennae  on 
them.  The  wire  from  the 
reel  runs  through  a take- 
off pulley  and  passes 
through  the  lead-in  insu- 
lator in  the  side  of  the 
hull  of  the  boat.  It  then 
passes  through  either  a 
strut  pulley  or  wing  pul- 
ley, depending  upon  the 
type  of  the  boat. 

Reel  Mechanism 
A cast  aluminum  plate, 
clamped  to  one  of  the  main 
struts  in  the  hull  of  the 
boat,  carries  a shaft  on 
which  the  drum  turns. 
On  this  same  shaft,  next 
to  the  attachment  plate, 
there  is  a brake  drum  of 
castaluminum.and  around 
this  drum  a cast  iron  brake  band.  The  band  is  sprung 
over  the  drum  and  prevents  it  from  turning  except  when 
a.cam  which  is  attached  to  the  brake  lever  springs  it  open. 
A pin  on  the  brake  drum  engages  holes  in  the  main  drum, 
when  the  latter  is  put  on  the  shaft.  The  crank  by  which 
the  main  drum  is  turned  has  a square  hub  on  which  the 
drum  sets.  It  is  slipped  onto  the  shaft,  and  latches  in 
place.  The  latch  is  released  by  a latch  handle  just  behind 
the  arm  of  the  crank.  To  remove  the  drum,  to  put  a new 
one  in  place,  the  operator  grasps  the  arm  of  the  crank, 
and  in  so  doing  also  grasps  tl\e  latch  handle  and  releases 
the  latch.  He  then  pulls  the  crank  and  drum  off  together. 
One  drum  may  then  be  slipped  off  the  hub  of  the  crank 
and  a new  one  put  on,  and  the  two  slipped  back  onto  the 
shaft. 

Reel  Drum  and  Antenna 

The  drum  is  a pressed  steel  spool,  black  japanned,  and 
will  hold  about  6(X)  feet  of  the  standard  antenna  wire.  It 
has  a square  hole  at  its  center  which  fits  the  hub  of  the 
crank.  The  antenna  wire  has  a ball  at  the  reel  end,  and 
this  ball  is  dropped  through  a hole  in  the  drum  face.  The 
other  end  of  the  wire  is  attached  to  a swivel,  and  this  in 
turn  is  attached  to  the  “fish”  or  weight. 

Lead-in  Insulator 

The  lead-in  insulator  is  a moulded  “electrose”  fitting, 
with  a metal  tube  running  through  it,  and  a wide  flare  at 
either  end,  so  that  the  wire  cannot  catch  on  the  ends  of 
the  tube  even  if  it  enters  at  right  angles.  The  insulator 
is  held  by  lock-nuts  in  a hole  in  the  side  of  the  hull.  The 
antenna  connection  from  the  set  is  brought  to  this  insula- 
tor. When  the  antenna  is  out,  the  ball  on  the  reel  end 


Figure  7 — Sketch  ehowing  the  installation  of  the  complete  set 
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of  the  wire  rests  against  the  inside  flare  of  the  insulator. 
The  wire  is  thus  entirely  disconnected  from  the  reel,  and 
the  reel  is  dead.  When  it  becomes  necessary  to  reel  up, 
the  ball  is  grasped,  and  of  course  brings  the  wire  with  it. 
The  ball  is  passed  through  the  take-off  pulley  and  dropped 
through  the  hole  in  the  drum  face,  and  the  crank  is 
turned.  The  brake  mechanism  is  arranged  so  that  the 
cam  may  be  left  holding  the  brake  off  during  the  reeling- 
up  process. 


Figure  7 shows  the  position  of  the  receiving  storage 
battery,  the  main  storage  battery  transmitter,  transmitting 
key,  receiver,  and  battery  box. 

The  maximum  antenna  current  is  2.5  amperes,  with  the 
antenna  supplied  with  the  set.  This  has  been  found  to 
satisfy  all  ordinary  distance  requirements. 

Comprehensive  instructions  are  supplied  with  each  set, 
enabling  the  operator  to  obtain  the  best  adjustment  for 
the  three  signaling  positions  with  the  greatest  ease. 


Uni-Directional  Transmitting  System 


T TTILIZING  loop  antennae,  C.  S.  Franklin  of  the  Eng- 
lish  Marconi  Company  has  devised  the  one-way 
transmitting  system  shown  diagrammatically  in  the  ac- 
companying figures  1 and  2. 

It  is  common  knowledge  that  a frame  such  as  a rect- 
angular circuit  of  wire  placed  in  a vertical  plane  and  in 
which  high  frequency  alternating  currents  are  induced, 


Figure  1 — Circuit  of  the  uni-directional  transmitting  system  using  two 
equal  frames  in  parallel 


radiates  electric  waves  best  in  the  two  directions  in  the 
plane  of  the  rectangle,  and  not  at  all  in  the  two  directions 
at  right  angles  to  this  plane.  The  polar  curve  of  radiation 
is  in  fact  in  the  form  of  the  figure  8,  consisting  of  two 
equal  figures  which  are  nearly  circles.  The  waves  at  any 
two  points  equidistant  from  and  one  on  each  side  of  the 
rectangle  and  in  its  plane  are  at  any  instant  of  time  equal 
and  of  opposite  phase. 

As  an  illustrative  example  of  the  working  of  this  system, 
two  equal  rectangular  or  frame  circuits  may  be  assumed 
to  be  erected  in  the  same  vertical  plane,  either  so  that 
they  have  one  vertical  edge  common  to  both  (in  which 
case  they  may  be  considered  as  being  in  parallel),  or 
so  that  they  have  one  vertical  edge  of  one  rectangle  ad- 
jacent to  one  vertical  edge  of  the  other,  the  two  circuits 
being  connected  in  series  so  that  one  is  reversed  as  re- 
gards the  other.  Then  if  high  frequency  alternating  cur- 
rents are  induced  in  the  two  circuits  so  that  the  currents 
traverse  them  in  opposite  directions,  the  combination  will 
as  before  radiate  best  in  the  two  directions  in  the  plane 
of  the  rectangles,  and  not  at  all  in  the  two  directions  at 
right  angles.  The  polar  curve  will  again  be  a figure  of 
8 made  up  of  two  similar  figures  which  are  nearly  circles. 
In  this  case,  however,  the  waves  at  any  two  points  equi- 
distant from,  and  one  on  each  side  of  the  rectangles  and 
in  their  plane,  are  at  any  instant  of  time  equal  and  in 
phase  with  each  other. 

To  obtain  uni-directional  transmission,  Mr.  Franklin 
provides  a double  frame  circuit  in  the  same,  or  sub- 
stantially the  same  plane  with  a simple  frame  circuit 
placed  symmetrically  with  respect  to  the  double  circuit. 
The  two  circuits  will  have  no  mutual  inductance  or  coup- 
ling effect  on  one  another  if  they  are  properly  propor- 
tioned: that  is  to  say,  alternating  currents  existing  in 
one  will  not  affect  alternating  currents  existing  in  the 


other.  Under  these  conditions  each  circuit  tends  to  pro- 
duce its  own  radiation  independently  of  the  other  circuit. 

^Before  proceeding  further  with  the  operating  theory,  a 
description  of  the  diagrams  will  be  given. 

Figure  1 shows  the  arrangement  of  two  equal  frames  in 
parallel,  and  figure  2 the  arrangement  of  two  frames  in 
series.  In  figure  1,  A,B,C,D,  a,b,c,d  are  two  equal  rect- 
angular aerials  having  the  vertical  side  A,D  common.  In 
A,D  is  inserted  a tuning  condenser  K and  an  oscillation 
generator  X. 

E,F,G,H  is  a simple  rectangular  aerial  having  a tuning 
condenser  L and  an  oscillation  generator  Y ; this  aerial 
is  erected  in  substantially  the  same  plane  as  the  double 
rectangular  aerial  and  symmetrically  with  respect  to  it, 
so  that  there  is  no  coupling  between  the  two  systems. 
The  two  oscillation  generators  Y and  X produce  oscil- 
lations of  the  same  frequency.  It  is  obvious  that  the 
phase  of  the  currents  in  the  two  alternators  may  be  varied 
as  desired  by  changing  their  relative  positions  on  the 
common  driving  shaft  z.  However,  any  suitable  or  known 
means  may  be  used  for  producing  a desired  phase  differ- 
ence. In  figure  2,  A,B,C,D,  a,b,c,d  are  two  equal  frames 
connected  in  series  as  shown. 

In  one  direction  in  the  plane  of  the  system  of  either 
arrangement  (provided  that  the  relative  phase  of  the  cur- 
rents in  the  two  circuits  is  correct)  the  magnetic  fields 
from  the  independent  circuits  are  in  phase  and  produce 
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a wave  with  an  energy  proportional  to  the  square  of  their 
sum ; while  in  the  other  direction  the  magnetic  fields  are 
of  opposite  phase  and  produce  a wave  having  an  energy 
proportional  to  the  square  of  their  difference. 

Therefore,  if  the  currents  in  the  two  independent  cir- 
cuits are  so  adjusted  that  they  produce  waves  of  equal 
strength,  the  magnetic  fields  in  one  direction  in  their 
plane  will  produce  a wave  with  four  times  the  energy  of 
the  waves  from  either  circuit  separately;  in  the  opposite 
direction  the  magnetic  fields  neutralize  each  other  and  no 
waves  are  produced.  In  order  that  the  fields  may  cor- 
rectly cancel  on  the  one  side,  it  is  necessary  that,  the  two 
sets  of  oscillations  have  a phase  difference  of  90°. 

In  the  two  directions  at  right  angles  to  the  plane  of 
the  circuits  no  waves  are  produced.  The  result  is  that 
practically  all  the  energy  is  radiated  only  on  one  side 
of  the  plane,  through  the  system  at  right  angles  to  its 
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plane.  On  that  side  the  polar  curves  of  the  two  frames 
add ; on  the  other  side  of  the  line  the  two  curves  practi- 
cally neutralize  each  other. 

In  practice  it  is  necessary  to  introduce  condensers  into 
the  circuits  which  need  not  necessarily  be  rectangles,  so 


as  to  tune  them  to  the  frequency  employed.  To  obtain 
the  best  directional  effects  the  circuits  should  be  entirely 
insulated  from  the  earth,  but  good  directional  effects  may 
be  obtained  if  the  earth  be  used  as  part  of  one  or  both 
circuits. 


Fuller’s  Arc  Generator 


T N the  accompanying  diagrams,  figures  1,  2 and  3, 
* Leonard  Fuller  discloses  the  construction  of  an  arc 
gap  applicable  to  radio  telegraphy.  Figure  1 is  a hori- 
zontal section  of  the  generator;  figure  2 is  a horizontal 
longitudinal  section  of  the  anode ; and  figure  3 a vertical 


It  is  desirable  for  maximum  flux  density  that  the  air 
gap  between  the  poles  be  small.  This  gap  cannot  be 
small  on  account  of  the  potential  difference  mentioned, 
unless  the  construction  is  in  accordance  with  the  draw- 
ings. Arranged  on  opposite  sides  of  the  casing,  and 


Drawing!  showing  detailed  construction  of  Fuller's  arc  generator  for  use  in  radio  telegraphy 


longitudinal  section  of  the  anode.  The  carbon  cathode 
2 and  the  anode  3 are  enclosed  in  a casing  4 so  that  the 
arc  between  the  electrodes  may  be  subjected  to  a hydro- 
gen atmosphere.  When  the  generator  is  connected  in  a 
wireless  transmission  system  the  cathode  is  connected 
to  earth  and  the  anode  to  the  antenna.  Powerful  magnets 
are  mounted  at  right  angles  to  the  arc  to  increase  the 
efficiency  of  conversion.  A very  small  potential  differ- 
ence exists  between  the  magnet  poles  and  cathode,  but 
between  the  anode  and  the  poles  the  potential  difference 
is  relatively  high  and,  accordingly,  in  the  ordinary  con- 
struction there  must  be  greater  spacing  at  this  point  than 
between  the  cathode  and  the  poles. 


having  their  poles  5 extending  into  the  chamber  thereby 
formed,  are  the  electromagnets  6.  The  anode  3 is  pro- 
vided with  a tip  7 of  much  less  width  than  the  cathode, 
so  as  to  give  the  requisite  spacing  between  the  anode 
and  poles.  The  anode  is  a hollow  metallic  body  and  the 
tip  is  made  of  copper,  which  is  hollow  and  is  of  rect- 
angular cross  section.  The  tip  is  secured  to  the  anode 
body  by  a screw  cap  8,  the  joint  between  the  tip  and  the 
body  being  sealed  by  a metallic  gasket  9. 

During  the  operation  of  the  generator,  the  temperature 
of  the  anode  becomes  excessive  and  would  rapidly  fuse  if 
it  were  not  for  a stream  of  water  which  is  introduced  into 
the  anode  through  the  conduit  12. 


Undamped  Wave  Detectors 


Y \T  SCHLOEMILCH  of  Berlin  has  recently  been  ac- 
• knowledged  the  inventor  of  several  forms  of  the 
sliding  wire  ticker,  a device  which  has  been  used  experi- 
mentally and  commercially  for  a number  of  years. 

Three  different  embodiments  of  the  device  are  shown 
in  figures  1,  2 and  3.  Figures  4 and  5 indicate  the  con- 
nections of  these  detectors  in  receiving  circuits  and  figures 
6,  7 and  8 are  a front  elevation,  side  elevation  and  top 
plan  view,  respectively,  of  a constructional  form  of  the 
ticker.  In  figure  1,  the  silver  or  gold  wire  electrodes  A 
and  B are  in  contact,  the  resistance  being  changed  by  the 
vibrations  of  the  buzzer  15  operated  by  the  battery  16.  In 
the  particular  construction  shown  in  figure  2,  the  sliding 
contact  is  formed  by  two  springs  A-l  and.A-2  pressing 
on  an  endless  wire  B-l,  which  is  rotated  by  the  wheels  or 


rollers  C and  E.  In  figure  3,  the  stationary  contact  piece 
is  an  adjustable  spring  A-3,  and  the  movable  contact  a 
revolving  disc  B-2  which  can  be  driven  by  a motor. 

In  figure  4,  the  wave  detector  A is  connected  in  series 
with  an  oscillatory  circuit  such  as  the  secondary  of  the 
receiving  transformer,  choke  coils  G and  H being  pro- 
vided to  prevent  the  passage  of  high  frequency  oscilla- 
tions through  the  telephone.  In  figure  5,  the  sliding  con- 
tact detector  A,  B is  located  in  an  aperiodic  circuit  K 
which  is  coupled  to  the  oscillation  circuit  I. 

In  the  drawings,  figures  6 to  8,  the  detector  comprises 
the  disc  1 provided  with  vanes  which  are  rotated  rapidly 
by  clock-work  contained  in  the  casing  12.  The  point  of 
the  fine  upwardly  bent  platinum  wire  3,  bears  against 
the  under  side  of  the  disc  1.  To  obtain  maximum  signals, 
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the  inventor  provides  a vertical  adjustment  and  the  regu-  adjusting  screw  7.  The  first  device  permits  rough  ad- 
lar  adjustment  of  the  sliding  point.  For  the  vertical  ad-  justments,  and  the  second,  fine  adjustments.  The  entire 


figure  i Figure  i Figure  4 figure  5 

Diagrams  showing  three  forms  of  the  sliding  wire  ticker  and  two  types  of  connections 


justment,  the  platinum  wire  is  attached  to  the  bushing  4,  pressure  adjustment  is  rotatable  about  a vertical  axle  9 
which  can  be  rotated  about  a horizontal  axis  by  a handle  so  that  platinum  wire  can  be  adjusted  radially  relatively 


Diagrams  showing  in  numerical  order,  the  front  view,  aide  view,  and  top  plan  view,  respectively,  of  a 

constructional  form  of  the  ticker 


5.  This  bushing  is  attached  to  two  iron  levers  6 which  to  the  axis  of  the  disc  1.  The  relative  speed  between  the 
can  be  rocked  about  a horizontal  axis  8 by  means  of  an  wire  and  the  disc  may  therefore  be  varied  at  will. 


White’s  Automatic  Radio  Telephone  System 

T T is  customary  in  some  radio  telephone  systems  to  pro-  in  its  use ; for  a condition  is  apt  to  arise  where  both  parties 
vide  an  electromagnetically  operated  change-over  place  their  apparatus  in  a transmitting  position,  and  en- 
switch  to  alternately  connect  the  transmitter  and  receiver  deavor  to  talk  to  each  other  simultaneously, 
to  the  wireless  aerial.  This  is  not  always  a convenient  To  overcome  this  objection,  William  C.  White  has  de- 
procedure unless  the  apparatus  is  operated  by  one  skilled  vised  the  method  of  automatically  changing  from  a trans- 


Figure  1 — Diagram  of  White’s  automatic  radio  telephone  system 
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mitting  to  a receiving  position  shown  in  the  accompanying 
diagram  figure  1,  which  embraces  the  complete  circuits  of 
a wireless  telephone  system.  In  the  diagram,  the  three- 
electrode  tube  V-l  amplifies  the  speech  frequency  currents 
generated  by  the  microphone  27.  The  output  circuit  of 
V-l  is  coupled  to  the  input  circuit  of  V-2,  which  is  the 
modulator  bulb.  The  modulator  in  turn  varies  the  output  of 
the  oscillating  bulb  V-3,  which  is  coupled  to  generate  radio 
frequency  currents  at  any  desired  frequency.  V-4  is  the 
detecting  tube  with  the  usual  controlling  appliances,  includ- 
ing the  receiving  transformer,  5,  8 and  the  telephone  12. 

A condenser  42  in  the  plate  circuit  of  the  bulb  V-2  is 
shunted  by  a magnet  33  which  opens  and  closes  the  relay 
contacts  shown  directly  underneath.  The  closing  of  these 
contacts  energizes  the  magnet  40,  which  in  turn  closes 
the  circuit  to  the  m^nets  23  and  24.  When  relay  4 
operates,  it  breaks  contact  at  3 and  makes  a second  con- 
tact at  25,  thus  connecting  the  coil  19  between  the  antenna 
and  ground  and  disconnecting  the  receiving  apparatus 
from  the  antenna.  The  relay  23  operates  the  contact  22 
which,  when  open,  prevents  the  bulb  V-3  from  generating 


radio  frequency  oscillations.  When  the  microphone  27  is 
spoken  into,  the  transmitter  is  automatically  connected 
to  the  antenna  as  will  now  be  explained. 

When  the  transmitting  apparatus  is  not  in  operation,  the 
current  which  flows  through  the  relay  winding  is  not 
sufficient  to  operate  it,  but  when  the  microphone  is  spoken 
into  the  currents  thus  produced  flow  through  the  trans- 
former 37  and  reproduce,  in  the  plate  circuit  of  the  con- 
trolling bulb  V-2,  variations  at  speech  frequencies,  the 
average  value  of  which  will  be  much  greater  than  the 
normal  current  in  the  plate  circuit  and  will  be  sufficient 
to  operate  relay  33  which  in  turn  operates  the  other 
relays  previously  mentioned.  Relays  33  and  40  should 
be  quick  acting,  and  relays  4 and  23  should  be  quick  to 
close,  but  should  have  an  appreciable  time  lag  in  opening 
to  prevent  • the  transmitting  apparatus  from  being  dis- 
connected during  a momentary  cessation  of  the  sound 
waves  acting  upon  transmitter  27.  The  time  lag  is  pref- 
erably greater  for  relay  4 than  for  relay  23,  in  order  that 
relay  23  may  open  and  thus  stop  production  of  the  oscil- 
lations before  the  antenna  circuit  is  broken  at  25. 


Bellini’s  Electrostatically  Coupled 

Goniometer 


rPHE  Marconi-Bellini-Tosi  radio  goniometer  has  been 
employed  in  wireless  telegraphy  for  Aany  years.  As 
many  of  our  readers  know,  the  two  loop  antennae  in  this 
device  are  magnetically  coupled  through  two  primaries  to 


enclosed  surface  situated  above  the  axis  of  the  abscissae, 
s,  t.  The  two  plates  c (of  figure  1 or  figure  3)  must  not 
touch  each  other,  but  must  be  very  close  together.  The 
action  of  the  stationary  plates  is  apparently  to  set  up  a 


Figure  1 — Diagram  showing  the  connections  of  a goniometer,  receiving 
detector  and  head  telephones 

a rotating  coil  which  may  be  revolved  on  its  axis  in  the 
resulting  magnetic  field. 

Ettore  Bellini,  who  is  a pioneer  in  directive  radio  teleg- 
raphy, has  recently  described  the  capacitively  coupled  goni- 
ometer shown  in  figure  1 . Here  two  loop  antennae  1 and  2 
are  connected  to  pairs  of  stationary  plates  aa  and  bb  ar- 
ranged around  an  axis.  On  the  shaft  e is  mounted  a drum 
d,  upon  which  are  placed  the  conducting  elements  c.  It  is 
preferable  that  the  conductors  have  the  form  shown  in 
figure  2,  which  when  extended  in  a plane,  has  the  outline 
formed  by  two  sinusoidal  curves,  or  by  the  portion  of  the 


Figure  3 — Circuits  for  directive  transmission 


resultant  electrostatic  field,  the  direction  of  which  in  the 
goniometer  varies  as  the  direction  of  the  advancing  wave. 
By  rotating  the  inner  drum,  it  may  be  placed  in  a position 
to  receive  the  maximum  induction  from  the  stationary 
plates. 

The  diagram  figure  1 shows  the  connections  of  a 
receiving  detector  g with  head  telephones  h in  shunt.  Fig- 
ure 3 shows  the  circuits  for  directive  transmission,  the 
rotating  plates  cc  being  connected  to  a circuit  comprising 
the  condenser  d,  inductance  i and  the  spark  gap.  In  this 
diagram  1,  1 and  2,  2 are  the  terminals  of  the  two  loop 
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antennae.  The  rotating  element  therefore  serves  to  im-  the  antenna  circuit,  and  to  receive  radio  frequency  currents 
press  high  frequency  currents  from  a local  generator  upon  sent  out  by  the  distant  transmitter. 

Figure  4 shows  another  type  of  movable  plates  which 
can  be  used  in  place  of  those  shown  in  figure  2.  Bellini 
states  that,  as  with  the  well-known  magnetically  coupled 

goniometer,  this  system  can  be  employed  for  directive 

Figure  4 — Another  form  of  the  improved  conductor  transmission  Or  reception. 


Aviators’  Intercommunicating  Telephone  System 


GM.  JENKINS,  realizing  the  difficulty  of  a pilot  and 
• observer  in  an  airplane  talking  to  each  other  on 
account  of  the  whir  of  the  propeller,  the  rush  of  air  and 
the  exhaust  of  the  motor,  has  devised  a telephone  system 
including  a transmitter  and  receiver  which  are  strapped 
to  the  aviator’s  head.  Moreover,  he  has  provided  a 
switching  arrangement  so  that  when  the  talker  puts  his 
head  forward  to  speak  a switch  is  closed,  connecting  the 
transmitter  into  the  circuit.  This  automatic  feature  is 
of  considerable  value,  for  it  leaves  the  pilot’s  hands  free 


F/gure  2 

Transmitter  and  receiver  adjusted  to  operator  and  diagram  of 
circuit  employed 


for  manipulating  his  control  levers  and  prevents  a drain 
on  the  transmitter  battery  during  the  period  when  no 
conversations  are  taking  place. 

Figure  1 shows  the  transmitter  and  receiver  in  posi- 
tion for  operation ; figure  2 is  a diagram  of  the  circuits 
employed ; figure  3 is  a front  elevation  of  the  transmitter 
box,  a portion  of  which  is  cut  aw’ay  to  show  the  mount- 
ing in  the  transmitter.  Figure  4 is  a side  elevation  and 
figure  5 a plan  view  of  the  transmitter  box  in  figure  3. 
Figures  6 and  7 show  a head  band  for  holding  the  re- 
ceivers, one  receiver  being  shown  in  position  and  a portion 
cut  away  to  show  the  operation  of  the  transmitter  switch. 

Each  pilot  or  observer  is  provided  with  a transmitter 
box  10  of  leather,  adapted  for  the  mounting  of  the  trans- 


Ftgurt  3 Figure  4 


A front  and  side  elevation  of  the  transmitter 

mitter  11,  and  a set  of  four  line  terminals  or  jacks  12. 
The  upper  portion  of  the  box  10  is  provided  with  a 
cushion  consisting  of  a soft  rubber  tube  13  and  a soft 
leather  casing  14. 

On  each  receiver  is  a transmitter  switch  45  arranged 
for  connecting  the  transmitter  in  a circuit  automatically 
when  the  user  lowers  his  head  to  transmit.  The  switch  is 
operated  by  a wire  46  which  extends  in  a loop  from  the 
two  head  receivers  and  passes  under  a strap  47  on  the 
front  of  the  transmitter  box  10. 


A plan  view  of  the  transmitter  box  and  head  band  for  holding  thereceiver 

Digitized  by  0.ooQle 


24 


THE  WIRELESS  AGE 


June,  1919 


Digitized  by 


.oogle 


Army  Airplane  Apparatus 


Complete  airplane  radio  telephone 
set  developed  for  the  U.  S.  Army 
during  the  war.  This  set,  known 
as  SCR-68  occupies  only  one  cubic 
foot  of  space  and  weighs  45  pounds. 
The  transmitting  circuit  includes 
the  antenna  capacity  as  part  of  the 
tuned  circuit  in  which  a vacuum 
tube  maintains  high  frequency  oscil- 
lations, the  magnitude  of  these  being 
controlled  by  a second  tube,  which 
in  turn  is  controlled  by  the  voice 
currents  from  the  transmitter.  The 
receiving  set  employs  a tuned  cir- 
cuit and  a vacuum  tube  detector, 
the  speech  output  of  which  is 
amplified  by  two  vacuum  tubes 


The  inset  shows  the 
specially  designed  hel- 
met by  which  the  noise 
and  wind  encountered 
while  in  flight  are  over- 
come and  conversation 
is  made  possible.  In 
the  practical  use  of  the 
set  the  observer  uses 
the  same  telephone 
equipment  for  radio 
and  for  communication 
with  the  pilot 


June,  1919 


WIRELESS  APPARATUS 


25 


Digitized  by 


.oogle 


For  use  on  the  ground,  in  talking 
to  observers  in  airplanes,  the  U.  S. 
Army  used  the  set  illustrated  on 
the  left.  It  is  known  as  type 
SCR-67  and  is  similar  in  principle 
to  the  aircraft  equipment,  but  as 
space  and  weight  are  not  so  re- 
stricted. this  outfit  is  designed  with 
a doubly  tuned  receiving  circuit  so 
greater  selectivity  may  be  obtained 


On  the  right  is  an  interior  view  of  the  ground  radio 
'phone  set  illustrated  above.  A single  tuned  circuit 
permits  a "stand-by”  adjustment  for  detecting  speech, 
which  is  transmitted  by  modulating  any  one  of  a 
wide  range  of  high  frequencies.  The  operator  may 
then  quickly  adjust  for  the  selective  reception  of  the 
desired  conversation.  This  equipment  also  functions 
under  remote  control,  so  that  the  speaker  may  make 
observations  of  the  planes  with  which  he  is  com- 
municating by  standing  in  the  open  while  the  set 
with  whicn  he  is  connected  is  protected  under  cover 


Ground  and  Short  Wave 


Sets 


The  complete  SCR-91  short  wave  set  designed  to  eliminate  the  long  trailing 
wire  antenna.  Its  range  is  from  86  to  116  meters.  In  the  center  is  a control 
panel  which  is  mounted  before  the  pilot  in  the  cockpit  operating  a special 
set  of  amplifiers 


To  the  right  is  an  interior 
view  of  the  transmitter,  and 
to  the  left  an  interior  view 
of  the  receiver  of  the  com- 

flete  set  illustrated  above. 

n the  receiving  equipment 
space  is  saved  by  utilizing  a 
system  of  amplification 
whereby  the  output  of  the 
detector  tube  is  successive- 
ly applied  to  it  as  an  input 
until  a limiting  critical 
amplification  is  reached 
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Varied  Military  Equipment 


The  two  illustrations  above 
are  interior  and  exterior 
views  of  the  radio  telegraph 
set,  type  SCR-99,  for 
army  field  use.  Two 
vacuum  tubes  are  used  in 
the  oscillating  circuit  for 
continuous  wave  transmis- 
sion. This  equipment  is 
designed  for  beat  recep- 
tion of  continuous  wave 
signals  and  is  also  capable 
of  receiving  spark  set 
signals 


On  the  left  is  wireless 
telegraph  set  type  SCR-78, 
designed  especially  for 
tanks,  to  enable  them  to 
advance  as  protected  sig- 
nal stations.  Only  the 
smallest  antenna  could  be 
used,  and  the  problem  of 
obtaining  the  necessary 
power  output  was  met  by 
using  an  oscillating  circuit 
involving  four  vacuum 
tube  amplifiers 


Wmd-driven  generator  for  airplane  sets, 
showing  regulator  which  supplies  both  a 
24-volt  current  for  the  filaments  and  a 
350-volt  current  for  the  plate-filament 
circuit.  The  speed  of  this  generator, 
varying  through  wide  limits,  required 
special  means  for  voltage  regulation, 
found  by  utilizing  characteristic  proper- 
ties of  a thermionic  vacuum  tube,  the 
bulb  itself  being  mounted  in  the  stream 
line  extension  of  the  generator 


To  the  left  is  wireless  telegraph  re- 
ceiver SCR-54,  using  a crystal  detector 
and  patterned  on  sets  in  use  by  the 
French  Army  in  the  earlier  years  of 
the  war 

To  the  right,  the  familiar  SCR-70 
special  wireless  receiving  set  used  in 
instructing  aviators  and  other  radio 
operators 
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Recently  Developed  Apparatus 


fz- V 


Oscillator  for  very  low  frequencies 


Double  tuned  ground  receiving  set  SCR-59 


Audio  frequency  oscillator 


Portable  3-stage  amplifier 


Navy  wireless  telephone  set  designed  for  use  by  submarine  chasers 


Interior  view  of  SCR-68  wireless  telephone  set 
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Views  of  readers  on  subjects  and  specific  problems  they  would  like  to 
have  discussed  in  this  department  will  be  appreciated  by  the  Editor 

\ 

A Universal  Radio  Receiver  for 

Amateur  Use 

By  Morton  W.  Sterna 


T T has  been  the  writer’s  good  fortune  to  meet  many 
hundreds  of  radio  amateurs  since  the  war  began,  and 
it  has  been  his  observation  that  their  main  concern  has 
been  to  obtain  the  details  of  the  design  of  a receiver  that 
will  permit  reception  over  great  distances  for  relay  work. 
Although  a variety  of  opinions  and  designs  have  been 


Figure  1 — Fundamental  circuit  showing  three -electrode  vacuum  tube 
connected  across  a tuning  coil  in  series  with  the  antenna  circuit 


from  130  to  1850  meters  with  a small  antenna  of  .0005 
mfd.  capacity.  As  will  be  noted  further  on,  this  same  set 
gives  a three  mile  range  either  as  a radio  telegraph  or 
radio  telephone  transmitter.  A single  bulb  is  used  for 
all  work  and  the  circuit  has  proved  especially  efficient  on 
short  amateur  wave  lengths.  The  entire  set  occupies  a 


Figure  4— Circuit  using  one  coil  and  one  condenser  and  employing  direct 
regenerative  coupling  between  the  plate  and  grid  circuits 


set  forth  as  to  what  constitutes  the  best  all  around  re- 
ceiver, the  most  of  them  are,  in  the  author’s  opinion,  either 
too  difficult  to  construct  or  too  expensive  for  the  average 
amateur’s  pocket-book. 

The  writer  has  given  the  matter  his  serious  considera- 
tion for  some  time  and  has  finally  evolved  a set  which 
it  is  believed  possesses  many  desirable  characteristics. 
Keeping  in  view  the  desirability  of  an  efficient  receiving 
set  that  would  occupy  a minimum  of  space,  a set  was 
eventually  produced  that  would  give  a range  of  tuning 


space  less  than  a two  foot  cube.  It  is  not  only  feasible 
for  the  reception  of  damped  and  undamped  waves,  but 
it  gives  regenerative  amplification  and  constitutes  a very 
neat  and  efficient  wireless  telephone  set. 


Fundamental  Circuits 


A series  of  exhaustive  experiments  with  various  types 
of  circuits  have  been  carried  out.  Very  good  results  were 
obtained  with  the  circuit  shown  in  figure  1,  where  a three 
electrode  vacuum  tube  is  connected  across  a tuning  coil 


Figure  2 — Another  circuit  using  two  variable  condensers 


Figure  3— A circuit  patented  by  C.  V.  Logwood  using  a regenerative 
coupling  to  transfer  energy  from  the  plate  to  the  grid  circuit 
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in  series  with  the  antenna  circuit.  The  principal  objection 
to  this  particular  circuit  was  that  it  was  not  capable  of 
receiving  continuous  wave  signals. 

The  circuit  of  figure  2 was  found  to  give  very  good 
results,  but  the  local  oscillations  were  not  easily  controlled 
and,  furthermore,  it  necessitated  the  purchase  of  two  vari- 
able condensers  as  shown. 

Very  satisfactory  results  were  obtained  with  the  circuit 
of  figure  3 which,  it  is  stated,  has  been  patented  by  C.  V. 
Logwood.  In  that  diagram  coil  B is  a tickler  coil  of  a 
comparatively  few  turns  of  wire  mounted  inside  of  coil  A, 
constituting  a regenerative  coupling  by  which  energy  can 
be  transferred  from  the  plate  to  the  grid  circuit.  It  is  a 
feature  of  this  circuit  that  the  oscillations  can  be  started 
or  stopped  simply  by  moving  the  coil  B in  and  out  of  the 
coil  A. 

Having  determined  the  good  and  bad  features  of  the 
circuits  described,  I carried  out  further  experiments  with 
the  view  of  obtaining  greater  simplicity.  In  fact,  I was 
determined  to  have  one  coil  and  one  condenser,  and  my 
researches  eventually  culminated  in  the  circuit  shown  in 
figure  4,  in  which  direct  regenerative  coupling  between 


the  plate  and  grid  circuits  is  employed.  Once  having 
discovered  a fundamental  basis  upon  which  to  work,  and 
having  observed  that  the  mutual  inductance  between  the 
plate  and  grid  circuits  could  be  controlled  by  a single 
coil,  various  combinations  were  tried  employing  grid 
leaks,  negative  grid  voltages,  etc.  Some  useful  results 
were  obtained,  but  the  experiments  finally  terminated  in 
the  universal  circuit  shown  in  figure  5,  which  it  is  believed 
is  the  acme  of  simplicity  and  moreover  gives  extremely 
sharp  tuning. 

The  notations  in  the  diagram  are  explained  in  the  ac- 
companying drawing. 

Coil  A in  the  diagram  has  three  taps.  The  switch  is 
placed  on  one  tap  and  the  condenser  B is  varied  over  its 
range  until  the  desired  signal  is  heard.  Since  the  tuning 
is  exceedingly  sharp,  care  must  be  taken  while  adjusting 
this  condenser  not  to  miss  the  signal.  It  is  understood,  of 
course,  that  the  switch  E is  closed  while  receiving,  but 
it  is  interesting  to  note  that  by  varying  the  capacity  of 
the  condenser  C,  the  bulb  can  be  made  to  give  regenerative 
amplification  or  to  generate  powerful  oscillations,  hence 
the  circuit  can  be  used  for  wireless  telephone  transmission 
as  well. 

By  way  of  further  explanation  of  the  circuit,  H is  a grid 
leak  which  is  of  the  order  of  60,000  to  100,000  ohms  resist- 
ance for  the  audiotron  or  the  round  bulb.  This  leak  can 
be  made  a pencil  mark,  between  two  binding  posts  of  a 


Ward  Leonard  porcelain  resistance  or  a graphite  poten- 
tiometer such  as  used  in  the  B battery  circuit.  The  latter 
type  is  particularly  handy,  because  it  is  variable.  It  must 
be  understood  that  the  grid  leak  is  essential  for  proper 
working  of  the  system,  but  once  adjusted  it  need  not  be 
touched  during  the  life  of  any  particular  bulb.  The  plate 


Figure  6— A four-bank  winding  showing  the  order  in  which  the  turns 
are  placed  upon  the  tube 


circuit  voltage  in  this  system  varies  between  60  and  80 
volts  or  even  higher  if  possible. 

Use  of  the  Circuit  for  Wireless  Telephony 

To  engage  in  wireless  telephone  conversation,  open 
the  switch  E and  speak  into  the  microphone  distinctly, 
making  sure  that  the  bulb  is  in  a state  of  oscillation.  An 
indicating  device  of  some  sort,  such  as  a small  ammeter, 
should  be  placed  in  the  antenna  circuit  to  determine  the 
maximum  antenna  current.  The  plate  voltage  should  be  as 
high  as  possible  without  causing  the  bulb  to  ionize ; that 
is,  to  give  the  characteristic  blue  glow.  And  if  any  ama- 
teur possesses  a “hard”  bulb  that  proved  inoperative  in  an 
ordinary  receiving  circuit,  he  should  now  put  it  into  use, 
because  for  transmitting  purposes,  the  “harder”  the  bulb 
the  better  will  be  the  results  obtained. 

In  order  to  telegraph  by  means  of  continuous  waves, 
place  the  key  in  series  with  the  grid  leak.  This  will  cause 
the  bulb  to  stop  oscillating  whenever  the  key  is  up. 

In  the  construction  of  this  apparatus  it  is  preferable 
that  the  receiving  cabinet  proper  contain  only  the  tuning 
inductance  and  the  21 -plate  variable  condenser.  The  vac- 
uum tube  control  panel  is  separate,  and  a sufficient  num- 
ber of  binding  posts  are  brought  out  to  allow  any  desired 
connection  to  the  tube.  The  connections  from  the  induc- 
tance switch  are  brought  to  the  binding  posts  on  the  re- 
ceiving panel.  Other  posts  are  provided  for  connection  to 
the  antenna  and  ground.  Additional  leads  are  brought 
out  from  the  variable  condenser  to  binding  posts. 

The  tuning  coil  is  wound  with  “litzendraht”  or  No.  18 
B & S D.C.C.  wire  on  a tube  three  inches  outside  diameter. 
A four  bank  winding  is  employed  as  shown  in  figure  6,  the 
numbered  circles  showing  the  order  in  which  the  turns 
are  placed  upon  the  tube.  A section  of  fifty  turns  is 


‘ ft. ' i 

Figure  7 — General  view  ol  the  panel  for  the  vacuum  tube  with  connections 


wound  on  the  spool  and  a space  of  of  an  inch  is  left, 
after  which  another  section  of  240  turns  is  wound  on  with 
a tap  placed  at  each  55  turns.  The  writer  employs,  pref- 
erably, litzendraht  cable  composed  of  42  separate  strands 
of  No.  36  B & S enameled  wire  with  a double  silk  covering. 

Figure  7 shows  a general  outline  of  the  panel  for  the 
vacuum  tube.  It  contains  a variable  condenser,  the  vac- 
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uum  tube  holder  and  a filament  rheostat,  all  mounted  in-  screw;  the  brass  in  then  drilled  and  tapped  to  fit  the 
side  the  box.  The  panel  is  of  inch  bakelite.  The  con-  machine  screw.  Constructed  in  this  way,  the  panel 
nections  are  brought  out  in  such  a way  that  any  desired  can  be  removed  from  the  box  as  often  as  desired  without 
hook-up  can  be  employed.  stripping  the  thread  in  the  wood,  as  might  happen  if  wood 

A feature  of  construction  that  the  average  amateur  screws  are  employed, 
would  do  well  to  incorporate  in  his  set  is  the  method  of  In  closing,  it  is  well  to  remark  that  the  final  circuits 
fastening  the  panels  to  the  box.  Several  right  angles  of  shown  in  this  article  can  be  used  directly  with  the  Western 
1/16  inch  brass  are  made  and  screwed  to  the  side  of  Electric  “E”  type  tube  fed  from  a 220  volt  direct  current 
the  box.  The  panel  is  then  lowered  and  rests  on  the  force  of  supply.  The  bulb  will  give  antenna  current  of 
angles  as  a support,  leaving  the  panels  flush  with  the  0.8  ampere  and  telephone  conversations  with  this  amount 
top  of  the  box.  Holes  are  then  drilled  through  the  of  current  have  been  heard  seven  miles  away.  Other 
panel  and  spotted  in  the  brass  angles.  The  holes  are  types  of  bulbs  I have  employed  permit  transmission  over 
then  reamed  out  to  give  clearance  for  a small  machine  distances  of  three  miles. 

Constructional  Details  of  a Wireless  Receiving 
System  Involving  Weaganfs  “X”  Circuit 

By  E.  T.  Jones 

T HAVE  experimented  with  many  signals;  and  by  further  adjustment  of  can  be  received  without  having  the 
circuits  for  the  reception  of  the  condenser  capacities,  the  circuits  usual  duplex  receiving  transformer,  a 
damped  and  undamped  waves  but  the  may  be  set  into  oscillation  at  any  de-  multiplicity  of  change-over  switches, 
one  described  here  gives  better  all-  sired  frequency  permitting  the  recep-  etc.  In  fact,  my 'entire  series  of  ex- 
around  results  than  any  other  I have  tion  of  undamped  waves.  periments  leads  me  to  believe  that  too 

used.  The  complete  circuit  acts  as  a Still  another  feature  of  this  appa-  much  praise  can  not  be  given  this  cir- 
cuit for  general  experimental  work.  It 
is  described  in  pages  102  to  105  of 
Bucher’s  “Vacuum  Tubes  in  Wireless 
Communication,”  which  explains 
vacuum  tube  detector  circuits  in  de- 
tail. 

Constructional  details  and  dimen- 
sions of  the  tuner  which  I have  found 
very  satisfactory  under  the  most  ex- 
acting conditions  follow;  the  antenna 
I 2 J <f  loading  coil  is  wound  on  a tube  4"  in 

diameter  and  12"  long  covered  with 
one  layer  of  No.  24  S.C.C.  magnet 
wire.  Taps  are  taken  off  every  inch, 
making  a total  of  10  taps.  The  wind- 
ing is  eleven  inches  in  length.  A gen- 
eral view  is  shown  in  figure  1. 

A direct  coupled  receiving  trans- 
former is  employed  as  shown  in  figure 
2.  It  is  wound  on  a tube  4"  in  di- 
ameter and  6”  long  covered  with  one 
detector,  oscillator  and  amplifier  for  ratus  which  I believe  will  appeal  to  the  layer  of  No.  24  S.C.C.  wire.  Taps 
both  long  and  short  damped  or  un-  amateur  experimenter  is  that  wave  are  taken  off  every  10  turns,  making 
damped  waves.  An  outstanding  fea-  lengths  ranging  from  600  up  to  20,000  a total  of  20  taps.  Two  switches  with 
ture  is  that  but  one  bulb  is  required  for 
reception  over  great  distances. 

With  a circuit  of  this  kind  I have 
copied  signals  from  Nauen  and  Eil- 
vese,  Germany ; Canarvon,  Wales ; 

Koko  Head,  Hawaii : Pearl  Harbor, 

Hawaii ; not  to  mention  the  arc  sta- 
tions located  in  the  United  States,  the 
signals  from  which  come  in  at  audi- 
bilities of  approximately  5,000.  Sig- 
nals have  been  read  from  the  new  high 
power  station  in  Japan  testing  with 
Koko  Head.  These  signals  were 
plainly  readable  at  New  Orleans  at  8 
o’clock  in  the  morning.  One  point 
that  stands  out  particularly  in  connec- 
tion with  the  operation  of  this  set  is, 
that  by  careful  variation  of  the  con- 
denser capacity  in  the  grid  and  plate 
circuits,  adjustments  can  be  obtained 
whereby  the  circuits  are  just  on  the 
verge  of  radio  frequency  oscillation.  

CailMIl,,  ^rcat  amplification  of  spark  — Figure  6— Diagram  of  connections  and  circuit  used-in  the  receiving  system 
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ten  contact  points  are  provided.  Each 
contact  point  is  connected  to  successive 
tenth  turns.  A unit  switch  is  also  sup- 
plied which  connects  to  the  first  ten 
turns,  one  at  a time,  as  shown. 

The  short  secondary  coils  shown  in 
figure  3 are  made  on  tubes  4"  in  di- 
ameter, 6"  long  wound  with  one  layer 
of  No.  24  S.C.C.  magnet  wire.  Taps 
are  taken  off  every  half  inch,  making 
ten  taps  per  coil,  or  a total  of  20  taps. 
The  two  loading  coils  of  medium 
length  are  made  of  tubes  4"  in  di- 
ameter, 12"  long  wound  with  one  layer 
of  No.  24  S.C.C.  magnet  wire.  Taps 
are  taken  off  every  inch,  making  a 
total  of  20  taps  for  the  two  coils. 

The  large  loading  coils  for  long 
wave  lengths  are  made  on  tubes  4"  in 
diameter,  36"  long,  wound  with  one 
layer  of  No.  24  S.C.C.  magnet  wire. 
Taps  are  taken  off  every  3".  The  de- 
tails are  shown  in  figure  5.  • 

The  variable  condensers  in  the  sec- 


ondary circuit  and  plate  circuits  should 
have  a capacity  of  at  least  .001  mfd. 


To  grid  cond. 


Figure  7 — Diagram  of  connectiont  for  the  three- 
point  switch 

and  for  the  very  long  wave  lengths  a 
capacity  of  .005  mfd.  is  desirable.  The 


grid  condenser  should  not  exceed  a 
capacity  of  .0005  mfd.  or  thereabouts. 
A grid  leak  of  the  type  shown  in  fig- 
ure 6 is  necessary  for  stable  operation. 
It  may  be  made  of  high  resistance 
strips  of  graphite  or  lead  pencil  lines 
drawn  in  a groove,  or  of  carbon  type- 
writer paper.  A three  point  switch  is 
connected  as  shown  in  figure  7. 

The  receiving  system  shown  in  fig- 
ure 6 is  not  only  exceedingly  stable  in 
operation  but  simple  of  adjustment 
and  by  proper  selection  of  inductance 
at  the  antenna  loading  coil  1,  at  the 
tuning  transformer  2 and  at  the  load- 
ing coils  in  the  grid  and  plate  circuits, 
a point  can  be  found  where  simple 
variation  of  the  capacity  of  the  con- 
densers C-2  and  C-3  will  be  sufficient 
to  cover  a wide  range  of  wave  lengths. 
In  case  near-by  local  power  lines  cause 
interference,  the  filament  may  be 
grounded  to  earth. 


A Combination  Spark  and  Buzzer  Transmitter 

By  William  Holladay 


TT  is  well  known  that  the  buzzer  can  primary,  through  switch  CS,,  to  the 
x be  used  for  transmitting  over  dis-  key  K and  back  to  the  line.  The  cur- 
tances  up  to  about  two  or  three  miles,  rent  induced  in  the  transformer  sec- 

As  it  radiates  a wave  of  the  natural  ondary  charges  the  usual  form  of 

frequency  of  the  aerial  and  of  low  de-  closed  circuit,  embracing  the  high  po- 


Figure  1 — Circuit  showing  connections  of  switches  in  the  combination 
spark  and  buzzer  transmitter 

crement,  and  may  be  adjusted  so  as  tential  condenser  C,  the  rotary  gap  G 
to  give  a 500  cycle  tone,  it  makes  a and  the  primary  of  the  oscillation 
good  substitute  for  the  spark  trans-  transformer.  The  secondary  is  con- 
mitter  for  inter-city  communication,  nected  to  the  two  remaining  switches 
But  very  few  amateurs  are  content  to 


snapped  to  the  right,  and  the  buzzer 
circuit  is  used  for  transmitting.  It  will 
be  seen  that  the  current  passes  from 
the  battery  through  the  key  by  way 
of  the  first  two  switches,  and  the  two 
contacts  of  the  vibrator  are  connected 
to  aerial  and  ground  through  the  two 
switches  on  the  right. 

The  switch  panel  shown  in  figure  2 
should  be  of  marble,  bakelite,  or  other 
good  insulating  material,  but  for  low 
powers  well-varnished  hardwood  will 
answer  the  purpose.  The  two  switches 
on  the  right,  marked  “G”  and  “A” 
should  be  about  four  inches  long,  made 
of  copper  bus-bar,  with  the  contacts  at 
least  three  inches  apart.  The  two  bind- 
ing posts  marked  “HO”  are  connected 
to  the  line  and  the  “B”  posts  to  the  low 
voltage  battery  for  running  the  buzzer. 
The  two  binding  posts  K on  the  lower 
part  of  the  panel  are  connected  to  the 
key.  It  will  be  found  better  to  solder 
the  aerial  and  ground  leads,  and  also 


use  a buzzer  for  transmitting  and 
sooner  or  later  they  will  choose  a 
transformer  for  long  distance  com- 
munication. A transformer  is  not, 
however,  well  suited  for  short  dis- 
tances and  the  buzzer  is  the  logical  so- 
lution of  such  a problem.  It  is  quite 
a job  to  change  all  the  connections  to 
the  key,  aerial  and  ground  in  order  to 
change  from  the  buzzer  to  the  trans- 
former, so  I believe  the  accompanying 
circuit  is  the  solution.  The  panel 
shows  the  arrangement  of  switches. 

Taking  the  circuit  figure  1 with  the 
switches  CS,  CS,,  CS,  and  CS3,  in  the 
position  shown,  the  current  passes 
through  the  fused  switch  and  through 
the  reactance  regulator  PS,  into  the 


Figure  2 — Panel  showing  arrangement  and  comparative  sues  o£  switches 


CS,  and  CS3  to  which  are  soldered  the  oscillation  transformer  leads,  di- 
leads to  aerial  and  ground.  rectly  to  the  back  of  the  switches.  The 

When  the  handle  of  CS  is  rotated,  panel  should  be  about  15  inches  long 
all  the  change-over  switches  are  and  11  inches  wide. 
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An  Easily  Constructed  Oudin  Coil 

By  R.  C.  Hitchcock 


Y^HILE  the  amateur  is  obliged  to 
abandon  his  radio  transmitting 
set,  he  can  easily  construct  a high 
frequency  oscillator  which  may  be 
energized  by  his  transmitting  outfit. 


18  inches  at  the  other.  Two  wooden 
pieces  are  turned  to  fit  the  ends,  and 
the  assembly  then  mounted  between 
lathe  centers  for  winding.  No.  26  wire 
is  preferred  and  the  turns  should  be 


spaced  with  a string  which  may  be  left 
on  permanently.  When  the  coil  has 
been  wound  it  should  be  painted  with 
hot  paraffine  or  some  good  insulating 
material. 

' The  primary  is  wound  on  a six-sided 
figure  about  24  inches  outside 
diameter,  depending  on  the  width  of 
the  supports.  Slots  for  No.  8 wire  are 
provided,  six  turns  being  sufficient  for 
the  set  under  consideration. 

An  insulator,  which  may  be  turned 
of  wood,  is  mounted  on  the  secondary 
to  support  a brass  ball  from  which  the 
sparks  are  drawn. 

The  secondary  and  primary  are 
grounded  at  one  end  and  the  other 
connections  made  as  shown  in  figure  2. 

Sparks  drawn  into  metal  objects 
held  in  the  hand  cause  no  shock  what- 
ever. 


Many  interesting  and  startling  ex- 
periments may  be  performed. 

The  coil  shown  in  figure  1 has  been 
successfully  operated  on  a y2  kw.  wire- 
less transformer,  using  a glass  con- 
denser and  straight  gap.  The  straight 
gap  gave  high  frequency  sparks  of 
greater  length  than  a rotary  gap. 

The  core  for  the  secondary  can  be 
made  of  several  pieces  of  cardboard, 
cut  like  the  pattern  and  glued  to- 
gether, making  a tube  18  inches  long,  9 
inches  diameter  at  the  small  end  and 


Figure  2 — Primary  construction  and  the  wiring  diagram 


Code  Practice  Alternator  for  the  Amateur 

By  C J.  Fitch 


T T is  certain  that  the  amateur  cannot 
expect  to  obtain  genuine  pleasure 
out  of  his  radio  apparatus  unless  he 
is  skilled  in  sending  and  receiving. 
To  acquire  facility  he  needs  a good 
code  practice  set.  One  particular  way 
of  generating  artificial  radio  signals, 
doing  away  with  the  troublesome  buz- 
zer, is  shown  in  the  accompanying  dia- 
gram. A small  battery  motor  is  re- 
wound and  connected  in  such  a way  as 
to  produce  a buzzing  note  in  the  head 
telephone.  The  details  of  construction 
follow : 

The  field  is  wound  with  No.  28 
S.C.C.  wire  and  connected  in  shunt 
to  the  armature.  The  armature  coils 
are  each  wound  with  an  equal  number 
of  turns  of  No.  26  S.C.C.  wire.  It 
is  important  that  the  coils  be  wound 
in  the  direction  shown,  otherwise  the 
motor  will  not  run.  The  three  ter- 
minals connected  at  O are  grounded 
on  the  rotor  shaft.  Connection  from 
the  battery  to  the  shaft  is  made  by  a 
bronze  spring  wire  rubbing  in  the 
groove  of  the  small  pulley  mounted  on 
the  end  of  the  shaft. 

The  theory  of  operation  is  as  fol- 
lows : When  the  armature  is  in  the 

t 


position  shown,  current  flows  from  the 
battery  to  the  + brush,  through  the 
coil  C to  the  point  O,  through  the  coils 
A and  11,  which  are  connected  in 


batteries 


Figure  1 — Showing  construction  and  connections 
of  the  code  practice  alternator 


parallel  at  this  instant,  to  the  — brush 
and  battery.  The  neutral  wire  OP 
will  carry  no  current  when  both  sides 
of  the  line  are  balanced.  At  the  in- 


stant shown,  however,  the  line  is  un- 
balanced, having  two  armature  coils, 
A and  B on  one  side  and  one  coil  C on 
the  other.  Therefore  the  neutral  will 
carry  the  difference  of  current  in  the 
two  sides  and  the  current,  in  this  case, 
will  flow  upward. 

The  polarity  of  the  armature  and 
field  poles  when  the  above  takes  place 
is  as  indicated;  the  armature  will  ro- 
tate counter  clock-wise.  After  the  ar- 
mature has  rotated  60°,  if  the  wind- 
ings are  traced  out  as  before,  it  will 
be  seen  that  two  armature  coils  are  in 
parallel  on  the  side  of  the  line  which 
previously  had  one  coil.  In  this  posi- 
tion, the  difference  of  current  will  flow 
down  through  the  neutral,  instead  of 
up,  as  in  the  previous  case.  These  re- 
versals take  place  every  time  the 
armature  rotates  60°,  giving  6 re- 
versals, or  3 cycles  per  revolution  of 
the  armature  in  the  wire  OP. 

The  object  of  the  shunt  field  is  to 
keep  the  system  balanced.  The  series 
field  may  be  used,  but  the  current  in 
the  neutral  wire  will  be  a pulsating 
direct  current. 

No  other  equipiment  besides  the 
motor  is  made  use  of. 
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Timely  Advice  on  the  Matter  of  Interference 
Between  Amateur  Stations 


HTHE  amateur  wireless  enthusiast 
-*•  should  exercise  every  means  at 
his  disposal  to  prevent  interference. 
“Jamming,”  as  wireless  operators  term 
it,  may  be  due  to  any  of  the  following 
causes : badly  tuned  transmitters ; non- 
selective  receiving  apparatus ; and  non- 
observance  by  operators  of  the  gov- 
ernment regulations  concerning  the 
transmission  of  radiograms.  Interfer- 
ence is  not  alone  caused  by  transmit- 
ters radiating  broad  waves ; the  opera- 
tor himself  may  lack  the  necessary 
operating  skill  to  handle  his  apparatus 
intelligently. 

One  way  of  reducing  the  damping 
of  the  antenna  oscillations  is  to  select 
a transformer  voltage  suited  to  the  set 
under  construction,  mfeans  being  pro- 
vided for  careful  regulation  of  its  in- 
put. Abnormal  spark  gap  voltages 
prevent  quenching  with  consequent 
double  wave  emission. 

The  high  voltage  condenser  should 
be  immersed  in  oil  to  prevent  brush 
discharge,  for  brush  leakage  is  ex- 
tremely detrimental  to  high  efficiency 
and  should  be  corrected  before  it  punc- 
tures the  dielectric. 

The  quenched  spark  gap  is  being 
used  extensively  by  commercial  and 
naval  stations,  and  is  today  probably 
•the  most  efficient  type,  since  it  can 
quickly  quench  out  the  primary  oscil- 
lations before  those  in  the  antenna  cir- 
cuit react  appreciably  upon  the  closed 
circuit.  The  sparking  surfaces  of  the 
series  gap  must  be  supported  in  a 
strictly  parallel  position  and  be  kept 
clean.  A motor  blower  or  fan,  such 
as  is  used  on  the  Marconi  panel  trans- 
mitters, is  required  to  keep  the  tem- 
perature at  a safe  value. 

All  leads  connecting  the  closed  cir- 
cuit should  be  as  short  and  as  heavy 
as  possible  and  should  have  no  kinks 
or  bends  in  them. 


By  J.  E.  Law,  Jr. 

An  oscillation  transformer  of  the 
“pancake”  type  is  the  handiest  for 
rapid  change  of  wave  length,  but  with 
all  oscillation  transformers  two  waves 
will  usually  be  radiated  if  the  spark 
gap  does  not  quench  properly  and  the 
coupling  is  too  close.  Single  wave 
emission  may  be  secured  with  any  gap 
by  reducing  the  coupling  at  the  oscilla- 
tion transformer.  The  antenna  cur- 
rent will  be  reduced  by  this  procedure. 
But  the  range  of  the  station  may  be 
increased,  because  all  radiation  is  tak- 
ing place  on  one  wave  length.  Careful 
attention  to  these  details  aid  one  in 
securing  the  desired  sharp  wave,  i.e., 
a decrement  of  less  than  0.2  as  pre- 
scribed by  law. 

Nearly  as  important  as  the  correct 
tuning  of  a transmitter  is  the  provision 
of  a selective  receiving  set.  A vacuum 
tube  detector  permits  sharper  tuning 
than  a crystal  rectifier,  and  the  use  of 
litzendraht  wire  in  the  primary  and 
secondary  coils  gives  a minimum  high 
frequency  resistance.  The  tuning  coils 
should  be  tapped  so  that  the  induc- 
tance may  be  varied  one  turn  at  a time. 
End  turn  switches  should  be  used  in 
order  that  turns  not  in  use  may  be 
disconnected  from  those  actually  in  the 
circuit. 

In  regard  to  the  interference  caused 
by  the  operator  himself,  I know  it  to 
be  a fact  that  some  operators  do  not 
always  comply  with  the  government 
regulations  regarding  the  transmission 
of  messages;  when  they  have  a mes- 
sage to  transmit  they  persist  in  calling 
for  a long  period,  even  though  trans- 
mission is  in  progress  at  the  time.  This 
interference  is  strictly  unnecessary, 
with  the  possible  exception  of  when 
urgent  messages  are  to  be  transmitted. 
If  all  operators  would  observe  the  reg- 
ulations governing  the  transmission 


of  messages,  such  as  the  permissible 
wave  lengths  and  the  amount  of  power 
for  a given  distance,  and  moreover 
make  more  extensive  use  of  abbrevia- 
tions, general  traffic  would  be  dis- 
patched with  greater  facility. 

There  are  a few  willful  “air  hogs” 
who  want  to  get  their  messages 
through  in  a hurry  and  who  have  lit- 
tle respect  for  the  other  operators 
waiting  for  their  turn  to  transmit.  Let 
each  operator,  “Do  unto  others  as  he 
would  have  them  do  unto  him,”  and 
there  will  be  a change  for  the  better. 

An  additional  source  of  interference 
is  the  “spark  coil  menace,”  caused  by 
"hams”  disregarding  every  law  con- 
cerning tuning,  decrement,  etc.,  and 
acquiring  the  habit  of  “sitting  on  the 
key.” 

If  the  government  would  amend  the 
Radio  Act  so  as  to  require  all  persons 
owning  wireless  sending  stations  of 
any  power  whatsoever  to  obtain  li- 
censes for  their  operation,  these  be- 
ginners would  have  some  pride  in  their 
sets  and  strive  to  make  them  efficient. 
They  would  then  realize  that  200  me- 
ters means  200  meters;  no  more;  no 
less! 

Sometimes,  relief  may  be  had  by 
paying  them  a friendly  visit  and  urging 
them  to  join  a wireless  club  where 
they  can  be  taught  the  fundamental 
principles  of  wireless  telegraphy. 

Another  way  to  decrease  interfer- 
ence among  these  experimenters  is  to 
organize  them  all  and  plan  out  some 
sort  of  working  schedule  for  testing 
periods  and  small  talk,  reserving  other 
hours  for  long  distance  work  and  re- 
laying, at  which  time  no  other  trans- 
mission is  to  be  allowed.  As  amateur 
organizations  increase,  doubtless  some 
such  schedule  will  become  effective 
everywhere. 


Ground  Telegraphy 

By  Gerald  Ehinger 


HTHE  theory  of  the  ground  telegraph 
A is  generally  understood  but  it  is  not 
often  used  by  amateurs.  The  under- 
lying idea  is  to  connect  land  line  wires 
to  earth  at  two  points  and  utilize  a 
buzzer  at  the  transmitter  station  to 
impress  variable  electromotive  forces 
upon  the  conducting  earth.  A funda- 
mental diagram  is  shown  in  figure  1, 
where  the  transmitter  includes  a bat- 
tery, key,  and  a high  toned  buzzer. 
At  the  receiving  station,  a telephone 
receiver  is  connected  between  two 
grounds  as  shown. 


The  power  for  the  transmitter  may 
be  drawn  from  dry  cells,  storage  bat- 
teries or  a step-down  transformer.  A 


“break  in”  system  is  secured  by  con- 
necting a condenser  in  the  circuit  as 
in  figure  2.  The  working  of  the  ap- 


Figure  1 — Fundamental  circuit  for  ground  telegraphy 
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paratus  should  be  clear  from  the 
drawing. 

The  receiving  telephone  should  have 
a low  resistance ; in  fact,  the  lower  the 
better.  High  resistance  telephones 
can  be  used  if  connected  to  the  sec- 
ondary of  a 1"  coil  (spark),  the  pri- 
mary being  connected  into  the  circuit. 
A small  spark  coil  may  be  used  instead 
of  a buzzer  for  transmitting  purposes, 
but  it  is  not  as  efficient. 

Connections  at  the  transmitter  and 


receiver  could  be  made  to  water  and  ceiver  will  not  be  so  strong  as  in  the 
gas  pipes,  but  the  signals  at  the  re-  arrangement  I have  described. 


A Short  Wave  Receiver  for  the  Amateur  Station 


I BELIEVE  that  the  most  efficient 
type  of  short  wave  receiver  is  that 
which  employs  variometers  as  the 
primary  and  secondary  inductances. 


By  Carleton  Howiler 

the  antenna  variometer  and  L-2  the 
variometer  which  acts  as  one  of  the 
tuning  elements  of  the  secondary  cir- 
cuit. It  is  shunted  by  the  variable  con- 


Figurc 1 — Circuit  at  the  short  wave  receiver  suitable  tor  amateur  stations 


Hence  the  amount  of  inductance  re- 
quired to  reach  a wave-length  of  200 
meters  is  relatively  small,  and  the  losses 
in  the  variometers  themselves  are 
negligible. 

The  diagram,  figure  1,  shows  the  cir- 
cuit preferred  for  amateur  use.  L-l  is 


denser  C-2.  In  series  with  L-l  and 
L-2  is  the  variable  condenser  C-l  which 
has  the  effect  of  changing  the  coupling 
between  the  antenna  and  detector  cir- 
cuits. A small  grid  condenser  C-3  of 
about  .0005  mfd.  is  connected  in  series 
as  shown.  The  plate  circuit  of  the 


vacuum  tube  is  energized  by  the  bat- 
tery B shunted  by  the  potentiometer 
P-1,  which  may  be  of  3,000  ohms  re- 
sistance. For  additional  amplification 
some  part  of  the  plate  circuit  may  be 
placed  in  inductive  relation  to  the  grid 
circuit  of  the  tube,  but  very  good  re- 
sults will  be  obtained  with  the  simple 
circuit  shown. 

The  variometers  are  identical  in  con- 
struction. Each  consist  of  two  card- 
board cylinders  1)4  inches  wide.  The 
larger  cylinder  is  4)4  inches  in  diame- 
ter and  the  smaller  one  4 inches  in 
diameter.  Both  are  wound  with  the 
same  number  of  turns  of  No.  26 
S.C.C.  wire. 

I prefer  to  mount  the  variometers 
and  variable  condensers  in  opposite 
corners  of  a cabinet.  The  panel  on 
which  the  vacuum  tube  detectors  are  ' 
mounted  can  be  secured  to  the  top, 
giving  a very  neat  appearance. 

I am  sure  that  with  these  few  con- 
structional details  and  a careful  study 
of  the  diagrams,  any  amateur  can 
readily  build  a set  that  will  do  far  bet- 
ter work  on  short  waves  than  the  aver- 
age amateur  equipment. 


An  Aerial  Mast  on  the  Roof 


'"PHE  amateur  located’ in  the  country 
A or  a small  town  may  be  interested 
in  the  design  of  an  aerial  mast  con- 
structed as  shown  in  the  accompany- 
ing drawings.  It  will  be  noted  that  a 
hole  is  cut  in  the  roof  of  the  building 
through  which  the  mast  enters  and 
that  the  mast  is  clamped  to  the  side 
of  the  building  by  means  of  two  iron 
rods  of  the  shape  shown  in  the  figure 
at  A,  which  are  threaded  at  both  ends 
to  take  a bolt. 

The  mast  may  be  put  together  in 
sections,  one  at  a time,  and  slid  up 
through  the  holding  clamps.  By  using 
pieces  of  two  by  four  lumber  16  feet 
long,  a very  serviceable  mast  is  ob- 
tained. Two  or  three  16  foot  pieces 
will  be  sufficient  for  the  average  ama- 
teur aerial  mast. 

Henry  Klaus,  Illinois. 
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A Cat  Whisker  Detector  Stand 


A DETECTOR  holder  with  uni- 
**  versal  adjustments  devised  by 
S.  S.  Jones  is  shown  in  figure  1.  By 
the  use  of  the  ball  joints  4 and  5,  the 
crystal  can  be  set  at  any  desired 
angle  without  removing  from  its 
holder,  so  that  any  sensitive  spot  on 
the  crystal  can  readily  be  located. 

The  friction  in  the  claw  and  ball 
joints  is  increased  or  decreased  by 
means  of  a screw  9 acting  upon  the 
ball  through  the  bottom  of  the  cup. 
The  crystal  is  held  between  the  jaws 
of  a spring  clamp  2 mounted  on  the 
ball  4.  Experimenters  possessing 
the  facilities  for  the  construction, 
will  undoubtedly  find  this  a very  con- 
venient and  practical  detector  stand. 


Figure  1 — Showing  construction  and  assembly  of 
the  cat-whisker  detector  stand 


Amateur  War  Work 

T AM  a non-commissioned  officer  in 
the  radio  branch  of  the  U.  S.  Sig- 
nal Corps  and  have  had  many  an  op- 
portunity to  see  the  value  the  radio 
operator  has  been  to  the  Army  in 
France.  The  best  of  the  signal  per- 
sonnel ar^  former,  or  pre-war,  ama- 
teurs who  operated  amateur  stations 
and  enlisted  like  myself  when  the  war 
broke  out. 

A little  incident  in  which  I took  part 
during  the  great  drive  we  made 
against  the  Hun  will  show  why  the 
radio  amateur  should  be  encouraged. 

One  dark  night  we  could  not  raise 

4 , who  was  located  about  a half 

mile  forward  of  us.  After  calling 
several  times  we  decided  to  go  and 

see  what  was  wrong.  Station  4 

was  manned  by  radio  men  who  got 
what  radio  experience  they  ever  had 
in  the  Signal  Corps.  To  reach  them 
we  had  to  drive  a motorcycle,  another 
lad  and  I,  over  a road  which  was  un- 
dergoing the  worst  shelling  by  the 
Huns  it  ever  had.  But  we  arrived 
O.  K.  We  were  using  a sustained 
wave  transmitter  of  the  bulb  type  and 
the  high  tension  battery  was  made  up 


• 

of  a large  number  of  40  volt  storage 
batteries.  Upon  examination  of  the 
Station  4 set  we  found  this  bat- 

tery circuit  open. 

We  of  course  put  the  station  work- 
ing in  short  order.  The  point  of  the 
incident — only  one  of  many  incidents 
— is  that  the  amateur  radio  men  have 
shown  themselves  far  superior  to 
those  who  were  taught  wireless  in  the 
Service.  And  while  we  were  still  in 
uniform  and  not  able  to  make  an  or- 
ganized protest  against  Congressional 
action,  they  tried  to  wipe  us  off  the 
map.  Fine  recognition  of  valuable 
service  well  rendered.  I am  sending 
these  few  lines  to  the  N.  W.  A.  by  re- 
quest of  the  amateurs  in  our  outfit, 
which  number  up  pretty  high. 
Corporal  E.  J.  Atkinson  ( formerly 

1 QV),  302 nd  Field  Sig.  Bn.,  A.  E. 

F.,  France. 

Safeguarding  Our  President  By 
Radio 

'C'XTRAORDINARY  efforts  were 
made  by  the  U.  S.  Navy  Depart- 
ment to  maintain  continuous  radio 
communication  with  the  U.  S.  S. 
George  Washington,  carrying  the 
President  of  the  United  States  and  his 
official  party  to  France.  As  is  well 
known,  the  vessel  was  convoyed  by  the 
U.  S.  S.  Pennsylvania,  which  was 
equipped  with  powerful  wireless  trans- 
mitting and  receiving  apparatus.  Four 
high  power  undamped  wave  transmit- 
ting land  stations  were  employed  to 
transmit  to  and  receive  from  the 
George  Washington,  the  Annapolis  arc 
set  transmitting  on  16,900  meters,  the 
arc  set  at  Tuckerton,  N.  J.,  on  9,200 
meters  and  the  Marconi  radio  fre- 
quency alternator  set  at  New  Bruns- 
wick, N.  J.,  on  13,000  meters.  The 
Government  high  power  station  at 
Lyons,  France,  transmitted  on  15,500 
meters. 

The  battleship  Pennsylvania’s  radio 
equipment  consisted  of  a 30  kw.  arc 
transmitter,  which  was  used  for  trans- 
mitting messages  to  the  United  States 
and  France  on  the  wave  length  of  3,- 
600  meters ; also  one  10  kw.  quenched 
spark  transmitter  working  on  600  and 
952  meters,  which  was  employed  for 
communication  with  low  power  land 
stations ; a short  range  radio  telephone 
transmitter  working  on  297  meters,  and 
one  vacuum  tube  radio  telegraph  set 
transmitting  on  450  meters.  The  lat- 
ter was  used  for  communicating  be- 
tween the  U.  S.  S.  George  Washington 
and  her  convoy,  the  Pennsylvania.  The 
Pennsylvania  worked  United  States 
stations  up  to  2,500  miles  and  commu- 
nication was  established  with  Lyons, 
France,  before  the  Pennsylvania  was 
out  of  range  with  the  United  States. 

The  Pennsylvania’s  radio  cabin  was 
fitted  with  six  receiving  booths  which 
were  able  to  receive  at  eight  different 
tunes  simultaneously  as  follows : One 


booth  was  on  constant  watch  for  the 
297  meter  telephone  signal  and  an- 
other booth  guarded  the  450  meter 
vacuum  tube  transmitting  set  for  com- 
munication with  the  Pennsylvania. 
Another  operator  on  a separate  receiv- 
ing set  stoo^  by  on  4,000  meters,  which 
is  the  standard  arc  calling  tune;  the 
fourth  receiver  guarded  Lyons’  wave 
length  of  15,500  meters  and  the  fifth 
guarded  Tuckerton’s  tune,  9,200  me- 
ters. The  sixth  set  was  kept  on  con- 
stant watch  to  pick  up  signals  from 
Annapolis  or  the  Marconi  New  Bruns- 
wick station  at  16,900  and  13,000 
meters  respectively.  Another  operator 
with  a distinct  receiving  set  and  an- 
tenna guarded  600  and  952  meters. 
The  principal  receiving  station  in  the 


Suggestion  for  Prize  Con- 
test, July  Issue  Wire- 
less Age 

We  will  pay  the  usual 
prizes  of  $10,  $5  and  $3,  in 
addition  to  our  regular 
space  rates,  to  the  three 
contributors  who  send  us 
the  best  manuscripts  on 
the  following  subject: 
“What  are  the  relative 
merits  of  the  regenerative 
vacuum  tube  receiver  and 
the  cascade  vacuum  tube 
amplifier  for  radio  recep- 
tion at  amateur  wave 
length  ?” 


United  States  was  that  located  at  Otter 
Cliffs,  Me.,  but  other  stations  were  also 
kept  on  watch  for  the  reception  of  sig- 
nals. On  the  other  side,  the  reception 
of  .signals  was  effected  at  Lyons, 
France. 

The  radio  equipment  on  the  U.  S.  S. 
George  Washington  consisted  of  a low 
power  spark  transmitting  set,  a 16,900 
meter  long  wave  receiving  set,  one  600 
meter  spark  receiving  set,  one  short 
wave  radio  telephone  transmitting  and 
receiving  set  and  one  vacuum  tube  450 
meter  telegraph  transmitting  and  re- 
ceiving set. 

The  George  Washington  was  able 
to  take  down  messages  transmitted 
from  the  Annapolis  or  New  Brunswick 
station  and  at  the  same  time  keep  an 
efficient  watch  on  the  wave  length  of 
600  meters,  intercept  commercial  sig- 
nals, emergency  signals  or  messages 
transmitted  by  radio  telephone  or  vac- 
uum tube  transmitters,  simultaneously. 

The  messages  intended  for  the 
George  Washington  were  received 
principally  on  the  Pennsylvania  and  re- 
layed to  the  George  Washington  by 
means  of  the  wireless  telephone  and 
vacuum  tube  telegraph  set,  simultane- 
ously. 
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A Simple  Method  of  Tuning  the 
Amateur  Transmitter 


OINCE  the  declaration  of  peace 
^ seems  a short  time  off  and  the 
whole  tribe  of  amateurs  are  looking 
forward  to  the  day  when  they  will  be 
able  to  revert  to  the  peaceful  pursuit 
of  radio  telegraphy,  the  following 
method  of  tuning  the  transmitting  ap- 
paratus to  the  required  wave  of  200 
meters  will,  because  of  its  simplicity, 
and  because  of  the  fact  that  no  wave 
meter  is  required,  appeal  to  many 
suburbanites  and  less  wealthy  experi- 
menters, who  are  unable  to  procure  the 
use  of  a calibrated  instrument : 

An  exploring  coil  of  optional  di- 
mensions (six  or  eight  turns  of  No. 
20  wire  around  a short  cardboard  tube 
having  a diameter  of  3 or  4 inches,  is 
satisfactory)  is  inserted  in  series  with 
the  secondary  of  the  loose  coupler  of 
the  ordinary  short  wave  receiving  cir- 
cuit. Using  a minimum  degree  of 
coupling,  the  receiving  apparatus  is 
tuned  to  the  signals  of  a station  hav- 
ing a known  200  meter  wave.  When 
these  adjustments  have  been  made  as 
accurately  as  possible,  the  loose 
coupler  secondary  is  moved  from  in- 
ductive relationship  with  the  primary, 
in  order  to  avoid  mutual  inductance 
between  the  two,  which  would  affect 
the  accuracy  of  the  readings. 

The  complete  secondary  circuit  of 


'T'O  my  mind,  the  question  as  to 
whether  the  panel  or  isolated  in- 
strument type  of  transmitter  is  the 
more  practical  is  not  difficult  to  an- 
swer. While  it  cannot  be  denied  that 
the  isolated  instrument  type  has  given 
good  results  and  that  some  amateurs 
will  continue  to  use  it  after  the  ban 
is  lifted,  yet  there  can  be  no  argument 
against  the  superiority  of  the  panel 
transmitter. 

A particular  advantage  of  panel 
mounting  is  the  reduction  of  the 
length  of  the  leads  in  the  oscillation 
circuits.  This  is  a vital  factor  when 
we  take  into  consideration  that  the 
maximum  capacity  of  the  condenser  of 
the  amateur  transmitting  circuit  can 
not  exceed  .008  mfd. ; for  otherwise, 
the  wave  length  of  the  closed  oscilla- 
tion circuit  will  exceed  the  govern- 
ment restriction.  In  addition  to  the 
lead  reduction  advantage,  the  panel 
transmitter  permits  centralization  of 


the  receiving  apparatus  now  forms  a 
wave  meter,  permanently  adjusted  to 
a wave  length  of  20 (J  meters,  the  tele- 
phones being  employed  to  find  reso- 
nance as  in  a standard  wave  meter. 
The  transmitting  apparatus  may  now 
be  tuned  by  any  one  of  the  commonly 
used  methods.  Perhaps  the  most  sat- 
isfactory method  for  our  purpose  is 
to  excite  the  aerial  by  means  of  a small 
buzzer,  connecting  the  buzzer  contacts 
to  aerial  and  ground  respectively.  The 
buzzer  is  set  into  operation,  and  the 
exploring  coil  of  the  wave  meter  is 
brought  into  juxtaposition  with  the 
secondary  of  the  oscillation  transform- 
er, so  that  the  buzzer  signals  are 
barely  audible.  The  inductance  of  the 
oscillation  transformer  is  changed  un- 
til maximum  response  is  noted  in  the 
telephones.  The  transmitting  set  next 
is  put  into  operation  and,  using  a 
small  value  of  coupling,  the  oscillation 
transformer  primary  inductance  is 
changed  until  the  aerial  ammeter  or 
pilot  lamp  shows  a maximum  reading. 
The  critical  value  of  coupling  to  be 
employed  may  be  ascertained  from  the 
other  fellow,  who  can  inform  you  when 
your  wave  becomes  too  broad. 

Sgt.  Maj.  Charles  Manley — Amer. 

Exped.  Forces , France. 


control.  This  is  of  especial  importance 
when  rapid  changes  in  the  circuits  are 
to  be  made,  such  as  changing  the  radi- 
ated wave  length.  Then,  too,  the  panel 
set  takes  up  less  space  and  it  presents 
a much  better  appearance.  Any  ama- 
teur will  agree  with  the  latter  conclu- 
sion after  once  having  seen  some  sta- 
tions in  which  the  various  instruments, 
such  as  the  transformer,  condenser 
and  spark  gap  are  scattered  around 
the  floor.  Such  haphazard  installation 
is  not  only  uncalled  for,  but  it  dis- 
plays ignorance  on  the  part  of  the 
owner  in  regard  to  the  fundamental 
requirements  of  an  efficient  station. 

It  is  often  argued  that  the  instru- 
ments of  the  isolated  type  of  transmit- 
ter are  more  accessible  for  repair ; but 
to  my  way  of  thinking,  if  the  panel 
type  is  properly  designed  it  is  just  as 
accessible  as  any  other  type. 

I like  particularly  the  transmitter 
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Contest  Winners  for  June 

The  April  subject  for  discussion  was : “Which  of  the  two  following  types  of 
wireless  transmitter  do  you  consider  to  be  the  most  practical  for  amateur  use, 
namely : the  panel  type  or  the  isolated  instrument  type  ?’’  Prizes  have  been  award- 
ed to  the  writers  of  the  following  articles. 


First  Prize— The  Panel  Transmitter  Versus 
the  Isolated  Instrument  Type 
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described  by  Mr.  Zahorsky  in  the 
April  issue  of  The  Wireless  Age, 
but  I am  inclined  to  believe  that  a 
neater  set  tdbuld  result  if  the  experi- 
menters would  mount  their  apparatus 
behind  the  panel  as  is  done  in  standard 
Marconi  sets.  'While  on  this  point,  I 
would  urge  that  amateurs  study  the 
good  points  of  the  Marconi  panel 
transmitters  described  in  “Practical 
Wireless  Telegraphy.” 

The  experimenter  should  realize 
that  commercial  companies  have  sifted 
this  matter  down  to  the  last  detail  and 
their  panel  designs  are  undoubtedly 
the  result  of  extended  experience. ' 
Why  not  make  good  use  of  that  ex- 
perience ? 

The  writer  once  designed  a trans- 
mitting set  which  consumed  one- 
sixteenth  kilowatt ; the  instruments. 


comprising  the  complete  set,  were 
arranged  on  a table  in  as  efficient  a 
manner  as  was  possible.  Later,  these 
instruments  were  mounted  on  a panel 
and  increased  range  of  transmission 
was  secured.  This  was  undoubtedly 
due  to  the  use  of  short  connecting 
leads,  particularly  in  the  spark  gap 
circuit. 

I do  not  think  it  advisable  to  sug- 
gest a particular  design  for  an  efficient 
panel  set,  for  I believe  it  to  be  impos- 
sible to  put  forth  suggestions  that 
would  be  acceptable  to  all ; besides 
which,  the  arrangement  of  the  appa- 
ratus on  the  board  would  depend  upon 
the  type  of  transmitter  used.  As  far 
as  I am  personally  concerned,  the 
panel  set  is  the  only  type  to  which  I 
would  give  serious  consideration. 

N.  W.  Lockwood,  Pennsylvania. 


Second  Prize — Panel  Versus  Isolated 
Instrument  Type  of  Amateur  Radio 
Transmitter 


¥ TNLIKE  radio  receiving  outfits,  the 
hook-ups  for  transmitting  outfits 
are  limited,  and  are  practically  on  a 
par,  so  far  as  the  efficiency  of  the  set 
is  concerned.  The  amateur's  sending 
set  generally  consists  of  the  following 
instruments : key,  step-up  transformer, 


mitting  stations.  To  keep  the  wave 
length  within  the  restrictions  imposed 
by  law,  the  shortest  possible  connec- 
tions should  be  used.  Next  in  impor- 
tance is  the  insulation  problem.  Leak- 
age is  the  source  of  large  losses,  but 
it  can  easily  be  prevented. 


r4IAI‘9a  Figure  1 — Standard  hook-up  for  amateur  panel  transmitting  aet 


condensers,  spark-gap,  oscillation 
transformer,  and  usually  a hot-wire 
ammeter.  There  are  but  two  schemes 
in  general  use  (see  figures  1 and  2) 
for  connecting  these  instruments,  and 
they  are  practically  identical  in  regard 
to  efficiency. 

The  first  factor  for  the  amateur  to 


Now  for  the  particular  advantages 
the  panel  type  possesses  over  the  iso- 
lated instrument  type : It  is  not  neces- 
sary or  desirable  to  isolate  the  several 
instruments  in  order  that  different 
hook-ups  may  be  tried,  because  they 
have  all  been  tried,  and  the  best  ones 
appear  in  figures  1 and  2.  It  is  a 


consider  in  the  design  of  his  trans- 
mitter is  to  arrange  and  design  the  in- 
struments so  that  the  radiated  wave 
length  will  comply  with  the  laws  gov- 
erning amateur  or  experimental  trans- 


well known  fact  that  it  is  a much 
easier  matter  to  make  short  connec- 
tions when  the  instruments  are 
mounted  on  a panel.  Good  insulation 
can  be  had  in  either  method.  I have 
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seen  panel  transmitting  sets  in  which 
nearly  all  connecting  wires,  binding 
posts,  etc.,  were  imbedded  in  an  in- 
sulating compound,  making  them 
weather  and  “fool”  proof.  With  re- 
gard to  the  comparative  ease  of  opera- 
tion of  the  two  types,  they  are  on  a 
par,  and  depend  entirely  upon  the 
forethought  used  in  installation. 

Third  Prize— The 

AMATEUR  transmitting  sets  may 

be  divided  into  two  general 
classes:  The  panel  type,  in  which  the 
instruments  are  arranged  in  a com- 
pact, systematic  manner  and  the  iso- 
lated instrument  type,  in  which  they 
are  scattered  about  without  regard  to 
over-all  efficiency.  For  the  amateur 
who  wishes  to  get  the  best  results  from 
his  sending  set,  the  panel  type  is  by 
far  the  most  desirable  of  the  two.  The 
efficiency  of  a transmitting  set  will  be 
remarkably  increased  by  panel  mount- 
ing, principally  because  of  the  reduced 
length  of  the  leads  in  the  oscillating 
circuits.  In  addition,  this  construction 
provides  better  insulation. 

Arrangement  of  the  instruments, 
one  above  the  other,  in  logical  order, 
permits  short  leads  which  need  not 
cross  each  other  and  in  the  matter  of 
insulation  each  separate  instrument 
has  its  own  rack,  thus  doing  away 
with  leakage  or  cross  induction.  Thus 
the  panel  transmitter  affords  a remedy 
for  the  two  greatest  defects  of  the  iso- 
lated instrument  type. 

A most  important  factor  in  operat- 
ing sending  apparatus  is  the  assurance 
of  safety  to  both  the  operator  and  in- 
struments. The  panel,  because  of  -the 
small  floor  space  it  requires,  can  be 
placed  in  a convenient  position  where 
it  will  not  injure  the  receiving  instru- 
ments. The  only  wires  required  to 
operate  the  panel  at  any  distance  are 
those  leading  to  the  key  and  to  the 
rotary  gap  switch.  In  this  set,  more- 
over, the  apparatus,  situated  behind  a 
protecting  panel,  is  in  no  danger  of 
being  jarred,  upset,  broken,  or  put  out 
of  adjustment  as  may  be  the  case  when 
the  apparatus  is  spread  all  over  the 
room.  And  not  only  are  the  instru- 
ments and  their  connecting  wires  re- 
moved from  the  operator’s  very  elbow, 
but  further,  all  wires  are  mounted  be- 
hind the  panel,  eliminating  the  danger 
of  shock  to  any  one  while  sending. 

Compactness,  a valuable  quality  in 
any  set,  is  a feature  of  the  panel 
transmitter.  The  manner  of  arranging 
the  instruments  one  over  the  other 
naturally  makes  a compact  set.  In- 
deed, a panel  equipped  with  ordinary 
amateur  apparatus  can  easily  be 
mounted  in  a space,  4 feet  by  3 feet 
by  2 feet.  This  compactness  facili- 
tates quick  adjustment  and  renders  the 
set  portable.  In  this  feature,  the  panel 
has  a great  advantage  over  the  old 


Finally,  I am  sure  the  readers  of 
The  Wireless  Age  will  agree  that,  as 
a rule,  the  panel  type  amateur  trans- 
mitter, although  slightly  more  expen- 
sive, has  a decided  advantage  in  neat- 
ness and  appearance  as  compared  with 
the  old  fashioned,  isolated  instrument 
type. 

L.  W.  Van  Slyck,  Michigan. 

Panel  Transmitter 

type,  in  which  the  willy-nilly  arrange- 
ment of  the  component  parts  makes, 
adjustment  difficult  and  quick  moving 
impossible. 

While  not  important  in  respect  to 
efficiency,  an  .always  outstanding  fea- 
ture of  a transmitting  set  is  its  appear- 
ance. In  a panel  transmitter  the 
orderly  arrangement  of  the  apparatus 
gives  a pleasing  effect.  In  some  types 
of  panels  all  of  the  instruments  are 
back  of  the  panel  itself,  while  in 
others,  they  are  on  the  front.  There  are 
numerous  models  of  each  type,  which 
have  been  described  in  previous  issues 
of  The  Wireless  Age,  all  of  which 
would  give  a station  a distinctive  ap- 
pearance. 

Now,  as  to  the  objections  to  the 
panel  transmitter : Many  amateurs 

have  the  idea  that  such  a set  is  large, 
expensive  and  distinctly  professional. 
Others  think  that  it  is  difficult  to  op- 
erate. In  the  first  place,  a panel  set  is 
not  big  and  cumbersome.  I have  never 
seen  a diagram  for  a panel  which  was 
larger  than  5 feet  from  floor  to  top, 
3 feet  across  the  front  and  3 feet  from 
extreme  back  to  front.  In.  fact,  one 
of  such  dimensions  is  unusually  large. 
So,  if  the  amateur  can  stand  upright 
in  his  wireless  room,  he  has  more 
space  than  is  needed  to  erect  a panel. 
It  would  occupy,  if  of  usual  dimen- 
sions, about  6 square  feet,  that  is,  ap- 
proximately 3 by  2 feet,  whereas  the 
old  type  transmitter  requires  usually 
double  or  triple  that  amount  of  space. 

The  apparatus  used  in  a panel  set 
is  exactly  the  same  as  that  of  the  ordi- 
nary amateur  set.  To  change  to  a 
panel  set,  it  is  only  necessary  to  trans- 
fer the  instruments  from  their  present 
isolated  locations  to  the  well-arranged 
shelves  made  for  them  in  the  panel. 
The  only  added  expense  is  in  making 
the  panel,  an  easy  task  for  any  ama- 
teur handy  with  tools.  This  light  cost 
is  more  than  made  up  for  by  the  ef- 
ficiency a»d  pleasing  appearance  of  the 
finished  panel. 

Backed  by  the  experience  and  opin- 
ions of  some  of  the  foremost  authori- 
ties on  wireless  in  this  country,  I 
strongly  advise  and  in  fact  urge  ama- 
teurs to  discard  the  old  method  of  iso- 
lated arrangement,  and  to  place  their 
apparatus  in  a vastly  more  practical 
form,  i.e.,  build  a panel  transmitter. 

Harry  Hemphill,  New  Jersey. 
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& Co/s  list 

TEXT-BOOK  ON  WIRELESS 
TELEGRAPHY 

By  RUPERT  STANLEY,  B.A.,  M.I.E.E., 
Professor  of  Physics  and  Electrical  En- 
gineering, Municipal  Technical  Institute. 
Belfast.  With  202  Illustrations  and 
Plates.  8vo.  Fourth  Impression.  $2.50 
net. 

“Professor  Stanley  has  given  us  a very 
useful  book  indeed  ...  in  this  well 
illustrated  and  complete  work.  The  formu- 
las necessary  are  cited  and  explained  in  a 
clear  and  up-to-date  manner.  The  style  of 
the  book  is  such  that  the  beginner  in  the 
art  can  learn  from  it  as  well  as  the  expert. 
Many  new  subjects  are  covered  in  the  vari- 
ous chapters  and  it  will  pay  everyone  inter- 
ested to  read  it  through/’ — Electrical  Ex- 
perimenter. 


Books  on 
AERONAUTICS 

AERONAUTICS: 

In  Theory  and  Experiment 

Bv  W.  L.  COWLEY.  A.R.C.Sc.,  D.I.C., 
Whitworth  Scholar,  and  H.  LEVY,  M.A., 
B.Sc..  F.R.S.E.  Carnegie  Research  Fel- 
low, late  1851  Exhibitioner  and  Ferguson 
Scholar;  Member  of  the  Scientific  Staff, 
National  Physical  Laboratory.  With  fold- 
ing Plans,  Half-tone  Plates  and  120  Dia- 
grams. 8vo.  $5.00  net. 

This  volume  provides  a complete  experi- 
mental and  theoretical  treatment  of  aero- 
nautics and  should  be  in  the  hands  of  every 
serious  student  of  the  subject.  For  thor- 
oughness even  the  more  mathematical  sec- 
tions of  the  subject,  such  as  fluid,  motion 
and  stability,  have  been  treated  in  consid- 
erable detail,  but  at  the  same  time  the 
needs  of  the  student  of  only  moderate 
mathematical  ability  have  been  fully  borne 
in  mind. 

THE  MECHANICS  OF  THE 
AEROPLANE: 

A Study  of  the  Principles  of  Flight 

By  Commandant  DUCHftNE.  Translated 
from  the  French  by  John  H.  Ledeboer, 
B.A.,  Associate  Fellow,  Aeronautical  So- 
ciety, and  T.  O’B.  Hubbard,  Secretary  of 
the  Aeronautical  Society  of  Great  Brit- 
ain. New  Edition.  8vo.  $2.75  net. 

“A  good  presentation  of  the  most  ad- 
vanced information  on  the  physical  basis 
and  the  mechanical  theory  of  aviation,  and 
contains  many  useful  and  concisely  solved 
problems  that  will  appeal  to  amateurs  and 
professionals  devoted  to  the  practical  study 
of  the  aeroplane.” — Science. 

“A  scholarly,  technical  exposition  of  the 
principles  of  dynamic  flight,  indicating  some 
of  its  problems  and  showing  how  to  make 
simple  calculations  as  to  its  various  ele- 
ments and  conditions.  . . . Probably 

the  best  brief  book  on  the  subject.” — A.  L. 
A.  Booklist. 

FLIGHT  WITHOUT  FORMU- 
LAS: Simple  Discussions  on  the 
Mechanics  of  the  Aeroplane 

By  Commandant  DUCHkNE,  of  the 
French  Genie.  Translated  from  the 
French  by  John  H.  Ledeboer,  Associate 
Fellow,  Aeronautical  Society.  Second 
Edition.  With  84  figures.  8vo.  $2.75 
net. 

“This  is>  an  ideal  book  for  those  who 
wish  to  make  a study  of  the  principles  un- 
derlying the  construction  and  stability  of 
aeroplanes.  The  remarkable  feature  of  this 
book  is  its  simplicity:  no  theories  nor  for- 
mula: are  used.  It  is  simply  an  application 
of  the  facts  which  have  been  revealed  by 
actual  experiments  such  as  those  of  Eiffel 
and  others.  No  one  who  wishes  to  make  a 
scientific  study  of  aeronautics  should  fail 
to  read  this  interesting  book.” — Aerial  Age. 

LONGMANS,  GREEN  & CO. 
Fourth  Ave.  and  30th  St. 
NEW  YORK 
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The  Practice  Set  comprises  a regular  telegraph  key 
without  circuit  breaker,  a special  hlgh-pitch  busser 
one  cell  Red  Seal  Dry  Battery,  and  four  feet  of  green 
silk  covered  flexible  oord.  • . , _ t 

The  key  and  busser  are  mounted  on  * highly 
intshed  wood  base,  and  three  nickel-plated  blndii 
posts  are  so  connected  that  the  set  may  be  us 
for  five  different  purposes.  _. 

List  No.  Price 
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Price  does  not  Include  postage. 

Weighs  4 lbs.  packed. 

Combination  Practice  Set  for 
Learning  the  Morse  and  Conti- 
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lard, U.  S.  N. 

Prof.  Alfred  N.  Goldsmith, 
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New  York 

Major  William  H.  Elliott, 
American  Guard 
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Prof.  Charles  R.  Cross,  Massa- 
chusetts Institute  of 
Technology 

William  H.  Kirwin,  Chief  of 
Relay  Communications 


Pittsburgh  Club  Resumes 


A CAMPAIGN  for  membership  has 
•**-  been  instituted  by  the  Pittsburgh 
Radio  Club,  an  organization  which 
was  formed  some  time  before  the  war. 
Regular  meetings  will  be  held  at 
stated  intervals,  where  the  members 
can  get  together  and  discuss  the  vari- 
ous problems  in  which  they  are  inter- 
ested, arrange  relay  systems,  tests  of 
equipment  and  other  activities.  Inter- 
esting talks  will  be  scheduled  on  such 
subjects  as  the  construction  of  some 
particularly  efficient  piece  of  appa- 
ratus, wave-lengths  and  tuning,  de- 
scription and  explanation  of  any  new 
and  interesting  radio  apparatus,  wire- 
less legislation  and  amateur  experi- 
ences in  the  service  during  the  war. 

Another  and  very  important  func- 
tion of  this  club  will  be  that  of  teach- 
ing the  International  Morse  (Conti- 
nental) Code  to  all  those  who  are  not 
now  as  proficient  as  they  would  like 


to  be.’  Burton  Williams,  president  of 
the  club,  was  in  the  Signal  Corps,  U.  S. 
A.,  and  later  was  Government  in- 
structor at  the  school  for  training  radio 
operators  installed  in  the  Carnegie  In- 
stitute of  Technology. 

It  is  proposed  to  install  complete 
sending  and  receiving  equipment  in 
the  club  rooms  for  the  benefit  of  all 
the  members,  the  present  plan  being  to 
use  two  aerials ; one  long  one  for  re- 
ceiving, and  a 200  meter  aerial  for 
sending.  The  equipment  will  also  in- 
clude an  omnigraph  and  buzzer  prac- 
tice sets  for  code  practice.  It  is  further 
proposed  to  subscribe  for  the  leading 
wireless  magazines  and  endeavor  to 
have  a library  section. 

Invitations  to  seek  membership  are 
issued  to  all  amateurs.  C.  E.  Urban, 
26  Watson  Boulevard,  N.  S..  Pitts- 
burgh, Pa.,  is  secretary  of  the  club. 


Regarding  Restrictions  on  Amateur  Stations 


'T'HE  radio  stations  of  the  United 
States  may  be  classified  into  three 
types,  namely;  commercial  (including 
ship  and  shore  stations),  government 
and  amateur  stations.  The  first  two 
types  are  essential  to  the  nation  for 
commercial  and  military  reasons.  The 
amateur  stations  are  extremely  useful 
to  the  country  largely  on  account  of 
their  educational  influence  on  the 
future  wireless  operator. 

In  the  early  days,  because  of  the 
comparatively  small  number  of  radio 
stations  in  operation,  the  matter  of 
interference  was  a negligible  factor, 
but  with  the  rapid  increase  of  stations 
during  the  last  ten  years,  interference 
has  become  such  an  important  problem 
as  to  require  regulation.  As  all  radio 
men  are  aware,  the  authority  to  regu- 
late the  wave  lengths  and  power  em- 
ployed has  been  delegated  to  the  De- 
partment of  Commerce. 

In  my  opinion,  the  only  way  to  elim- 
inate interference  is  to  classify  sta- 
tions according  to  their  importance 
and  have  them  operate  in  a region  of 


defined  wave  lengths.  The  amateur 
has  been  allotted  any  wave  length  up 
to  200  meters  and  in  exceptional  cases 
wave  lengths  in  excess  of  this  figure. 
The  principal  objection  to  some  ama- 
teur stations  is,  that  they  are  not  care- 
fully constructed  and  properly  tuned 
and  as  a consequence  they  radiate 
what  is  termed  a “broad  wave.”  This, 
of  course,  is  in  violation  of  the  wire- 
less statutes  and  creates  a great  deal 
of  unnecessary  interference.  In  some 
cases  the  emission  of  a broad  wave  is 
due  to  the  use  of  the  direct  aerial  con- 
nection, that  is,  the  spark  gap  is  placed 
in  series  with  the  antenna.  If  the 
authorities  would  compel  the  use  of 
coupled  circuits,  this  difficulty  would 
be  largely  eliminated.  In  fact,  in  the 
writer’s  opinion,  if  regulations  were 
enacted  restricting  the  use  of  broad 
waves,  the  actual  wave  length  used 
by  the  amateur,  particularly  in  certain 
localities,  would  make  little  difference. 

I would  suggest  that  amateur  trans- 
mitting stations  be  divided  into  two 
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clasges.  In  the  first  dass  we  would 
place  such  stations  as  would  do  purely 
local  transmission;  and  in  the  second 
class,  those  who  intend  to  transmit 
over  great  distances.  I would  urge 
that  the  amateurs  in  the  first  class  be 
permitted  to  operate  in  150  meters  and 
those  in  the  second  class  on  wave 
lengths  up  to  250  meters.  If  this 
policy  was  adopted,  the  local  amateurs 
would  not  interfere  with  those  doing 
long  distance  work.  Furthermore, 
those  in  the  first  dass  might  be  al- 
lowed to  operate  their  apparatus  with- 
out obtaining  a license  provided  they 
will  conform  to  the  regulations  con- 
cerning wave  length,  power,  etc. ; but 
those  entered  in  the  second  class 
should  be  required  to  pass  an  exami- 
nation covering  their  proficiency  in  the 
telegraph  code,  technical  knowledge, 
etc. 


Amateurs  in  the  first  class  would  be 
limited  to  spark  coil  transmitters  or  al- 
ternating transmitters  of  equivalent 
low  power.  Those  in  the  second  dass 
should  be  allowed  to  use  power  in- 
puts up  to  1 kw.  Amateur  stations 
in  the  vicinity  of  commerrial  or  naval 
stations  should  be  limited  to  the  same 
power  input  as  in  the  past. 

It  is  the  moral  duty  of  every  ama- 
teur wireless  operator  to  do  everything 
in  his  power  to  prevenf  interference 
with  commercial  or  government  sta- 
tions and  there  is  no  reason  why  he 
should  not  take  a similar  attitude,  to- 
ward amateur  stations.  The  experi- 
menter also  should  be  educated  to 
make  use  of  variable  power  inputs  and 
to  use  no  more  power  than  is  neces- 
sary to  cover  a given  distance. 

J.  C.  Morris,  Jr. — Louisiana. 


Vibration  as  a Basis  of  Invention 


'T'HE  person  who  would  give  to  the 
world  some  great  invention  must 
not  deceive  himself  into  thinking  that 
he  can  do  it  by  creative  processes.  It 
is  not  our  function  to  create.  It  is  our 
province  only  to  adapt  the  laws  and 
forces  already  in  existence  to  our 
needs.  The  process  is  really  a relative 
rather  than  a creative  one.  The  laws 
and  forces  are  here.  It  is  our  work 
to  relate  ourselves  to  them.  One  can- 
not build  a machine  that  will  do  any- 
thing. He  can  only  construct  a mechan- 
ism through  which  the  already  exist- 
ing laws  of  nature  can  operate. 

Another  mistake  apt  to  be  made  by 
the  amateur,  and  one  which  will  lead 
him  farther  away  from  instead  of 
nearer  to  success,  is  the  entertainment 
of  the  notion  that  a wonderful  mechan- 
ism must  necessarily  be  complex.  The 
wonderful  thing  about  nature,  after 
all,  is  its  simplicity.  The  mechanism 
which  is  to  establish  a point  of  contact 
between  us  and  a force  of  nature  must 
be  as  simple  in  its  principle  as  the 
force  itself. 

The  notable  thing  about  almost  any 
of  our  great  inventions  is  the  simplicity 


one  upon  which  some  of  our  notable  in- 
ventions have  been  based,  is  the  uni- 
versal fact  of  vibration. 

The  first  great  inventions  which  are 
based  upon  the  vibration  theory  were 
made  long  before  any  of  us  were  bom 
and  each  of  us  has  been  given  a free 
sample  of  both.  One  is  named  the  eye, 
while  the  other  is  known  as  the  ear.  So 
far  as  that  is  concerned  the  work  of  the 
actual  nerves  at  the  surface  of  the 
skin  is  based  upon  the  same  principle. 

The  other  day  in  a medical  labbra- 
tory  I was  examining  a dissection  of 
the  human  head  made  with  a view  to 
showing  the  nerves  in  their  relation  to 
the  spinal  trank  and  to  the  brain.  The 
brain  had  been  removed  down  to  where 
its  base  rests  upon  the  spinal  stem.  I 
was  not  so  much  interested  in  the 
countless  fibers  running  off  from  the 
entire  length  of  the  spinal  cord  nearly 
so  much  as  the  two  sets  of  nerves  which 
have  to  do  with  seeing  and  hearing. 
Off  from  the  spinal  stem,  just  below 
the  base  of  the  brain,  two  large  nerves 
ran  forward  to  the  eyes,  and  two  other 
large  ones  ran  aside  to  the  ears.  These 
were  the  optic  and  the  auditory  nerves, 
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of  their  design  and  operative  principle. 
After  observing  the  action  of  any  of 
them  one  is  quite  apt  to  turn  away  and 
•inwardly  remark  that  he  could  have 
done  the  same  thing  himself  if  he  had 
only  thought  of  it.  Of  course,  the 
chief  approach  to  any  notable  achieve- 
ment is  the  matter  of  thinking  of  it. 
Most  of  us  do  not  think  of  these  things, 
and  the  reason  is  often  the  fact  that  we 
are  looking  for  something  complex 
when  the  real  principle  is  very  simple. 

The  problem  of  the  would-be  in- 
ventor or  discoverer,  then,  is  not  one 
of  adding  something  to  the  universe  as 
it  stands.  His  work  is  to  ponder  the 
forces  that  have  long  operated  and  the 
laws  by  which  they  have  operated,  and 
then  relate  his  work  to  some  one  of 
them.  One  of  the  chief  of  these,  and 

When 


respectively. 

These  are  the  means  which  the  Rul- 
ing Genius  of  the  universe  has  estab- 
, lished  by  which  the  person  may  main- 
tain his  contact  with  the  outward 
world.  One  of  these  sets  takes  up 
vibrations  and  reports  them  in  terms 
of  light.  The  other  takes  vibrations 
and  reports  them  in  terms  of  sound. 
The  two  sets  look  almost  precisely 
alike.  The  means  by  which  they  are 
made  to  distinguish  vibrations  into 
these  two  different  forms  of  interpre- 
tation remains  a mystery,  unless  it  be 
that  they  are  made  sensitive  only  to 
given  lengths  and  types  of  waves. 

The  eye  was  the  first  camera,  and 
the  inventor  of  the  photographic  pro- 
cess necessarily  had  to  base  his  work- 
on  precisely  the  same  principle.  A 
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need  not  be  expensive 


MAKE  YOURS! 

The  Skinderviken 
Transmitter  Button 
(thousands  of  which  are 
being  used  on  telephones 
all  over  the  world)  is  the 
most  sensitive  current 
operator  for  sound 
waves.  For  use  in  radio 

telephony,  we  have  developed  a special  model,  pot- 
setting such  excellent  features  as: 


No  packing  of  carbon  granules.  Angu- 
lar position  of  diaphragm,  no  consider- 
ation. Maximum  volume  for  minimum 
current.  Buttons  arranged  in  multiple 
for  Urge  current.  Dead  resistance  and 
aide  tone  practically  eliminated.  Clear, 
sharp  articulation.  Freedom  of  button 
to  expand.  Unusually  Urge  heat 
radiating  surface. 


THIS  7 ransmttter*  Button  has  an  unlimi- 
ted field  for  experimenters  in  all 
branches  of  telephony — detectiphones — 
phonograph  music  transmission,  etc. 

Local  battery  2 volts  - prepaid  $1 .00 
Radio  30-45  vohs  **  1.00 

Send  for  descriptive  literature 

SKINDERVIKEN  TELEPHONE 
EQUIPMENT  CO.,  Inc. 

Dopt.  W.  A. 

335  BROADWAY,  NEW  YORK 

2134  N.  CLARK  ST..  CHICAGO.  ILL. 


DAVIS  SLATE  & 
MANUFACTURING  CO. 

Lu«Mt  ELECTRICAL  SLATE  Miller. 
610-618  East  40th  Street,  CHICAGO 
FOUR  FACTORIES 


ISSUED  MARCH.  1919 

Principles  of 

RADIO  TELEGRAPHY 

University  of  Wisconsin  Extension  Text 

By  CYRIL  M.  JANSKY 

Associate  Professor  of  Electrical  Engineering 
University  of  WlscorMn 

Sold  also  in  loose-leaf  form  at  same  price. 

A full  and  clear  explanation  of  the  prin- 
ciples and  operation  of  radio  telegraphic 
apparatus. 

The  use  of  mathematical  expressions  is 
limited  and  only  the  more  elementary 
mathematics  is  used.  Furthermore,  the 
principles  involved  are  explained  so  fully 
that  a reader  may  omit  the  mathematical 
demonstrations  and  still  acquire  some  un- 
derstanding of  the  subject. 

The  book  was  worked  out  in  the  Ex- 
tension Division  of  the  University  of 
Wisconsin  and  may  therefore  be  accepted 
by  practical  radio  telegraphers  as  a prac- 
tical man’s  book. 

CHAPTER  SUBJECTS 
I.  Magnetic  Phenomena.  II.  Electrostatic 
Phenomena.  III.  Electromagnetism.  IV. 
Units  of  Measurement.  V.  Electromagnetic 
Waves.  VI.  Elementary  Alternating  Cur- 
rents. VII.  Oscillatory  Circuits.  VIII. 
Radio  Circuits.  IX.  Practical  Transmit- 
ting Appliances  and  Methods.  X.  Prac- 
tical Receiving  Appliances  and  Methods. 
XI.  Vacuum  Tubes  and  Their  Use  in 
Radio  Telegraphy. 

242  pages,  6x9,  179  illustrations,  $2.00,  net 
postpaid. 
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sensitive  surface  had  to  be  provided : a 
means  had  to  be  established  whereby  it 
might  receive  and  be  affected  by  ether 
vibrations  of  given  lengths;  then  the 
result,  which  in  the  case  of  the  eye  is 
so  temporary,  had  to  be  chemically 
fixed  and  thereby  rendered  permanent. 

The  phonographic  process  is  related 
to  the  vibration  theory  of  sound  just 
as  the  photographic  process  is  based 
upon  the  wave  theory  of  light.  A 
phonographic  record  is  simply  the 
photograph  of  a sound.  A surface  had 
to  be  provided  which  was  capable 
of  receiving  the  record  of  the  vibra- 
tions which  make  a given  sound.  The 
means  had  to  be  provided  by  which 
they  could  be  permanently  recorded 
there.  Then  a mechanism  capable  of 
reproducing  them  made  the  phono- 
graph complete.  The  same  effect  was 
produced  upon  the  ear  as  would  have 
been  produced  by  the  original  vibra- 
tions themselves.  Thereby  the  thing 
which  is  fleeting  and  temporary  to  the 
ear  was  rendered  more  or  less  perma- 
nent. These  two  inventions  proved 
once  and  for  all  the  truth  of  the 
theories  on  which  they  were  based. 

Telegraphy  and  telephony,  both  or- 
dinary and  wireless,  are  likewise  based 
upon  phases  of  the  vibration  principle. 
Each  in  its  day  has  been  revolutionary. 
We,  are,  however,  only  upon  the  thres- 
hold of  achievement  in  these  vibratory 
means  of  communication.  Each  is 
simple,  when  once  achieved,  because 
each  is  based  on  ordinary  and  every- 
day lav/s  of  nature.  Those  who  are 
improving  upon  the  processes  already 
established  are  not  those  who  are  try- 
ing to  find  different  paths.  They  are 
those  who  are  seeking  a closer  ac- 
quaintance with  natural  laws  as  they 
are,  and  who  are  seeking  better  ways 
of  relating  ourselves  to  those  laws, 
can  only  improve  upon  their  use. 
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Do  You  Read 
WirelessWorld? 


In  it  you  will  find  articles 
relating  to  the  PRACTICE 
of  Radiotelegraphy  as  well 
as  to  the  THEORY. 


There  is  a great  field  for  scientific 
and  inventive  progress  of  an  intensive 
nature.  As  we  move  forward  in  the 
effort  to  gain  a little  firmer  hold  upon 
natural  processes  we  find  ourselves 
able  to  throw  away  today  equipment 
which  was  very  necessary  yesterday. 
First,  we  could  carry  communication 
farther  and  better  with  metal  media  be- 
tween the  communicating  points.  Now  • 
we  do  it  equally  well  without  the  ar- 
tificial media. 

A few  years  ago  a scientist  an- 
nounced that  he  could  accumulate,  con- 
centrate, and  unloose  a vibratory  force 
sufficient  to  wreck  the  planet  on  which 
we  live.  Should  anyone  want  to  do 
such  a thing,  and  should  the  rest  of 
the  world  be  willing,  there  is  little 
doubt  that  such  a thing  would  be  pos- 
sible. There  is  probably  no  limit  to 
the  harm  that  could  be  done  by 
harnessing  up  the  ever-present  vibra- 
tions to  an  evil  end.  Neither  is  there 


The  QUESTIONS  and 
ANSWERS  SECTION  is 
open  to  YOU  for  the  SO- 
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TELEGRAPHY 


Some  of  our  recent  graduates  procuring  $138.00  per 
month  to  start.  Great  opportunities  for  advancement.  Our 
school  the  oldest  and  largest— annua!  enrollment  600  students. 
Endorsed  by  rail  way,  telegraDh,  wireless  and  srovemmentoffi- 
dals.  Expenses  low— chance  to  earn  part.  Catalog  free.  Write. 

DODGE’S  INSTITUTE,  lOtk  St.,  Valpumuo,  la*. 


A new  wireless  magazine  that 
should  interest  you 

“Sea,  Land 
and  Air” 

Published  by  The  Wireless 
Press,  Sydney,  N.  S.  W. 

Controlled  by  Amalgamated 
Wireless  (Australasia)  Ltd. 

HERE  you  have  a new  monthly 
journal,  published  in  Austra- 
lia for  radio  men  everywhere. 

Its  72  pages  of  interesting  text, 
illustrations  and  diagrams  present 
the  very  latest  developments  in 
wireless  work. 

All  Australasian  matters  relating 
to  Radio  Telephony,  Radio  Teleg- 
raphy, Mercantile  Marine,  Navy 
and  Aviation  are  described  and  il- 
lustrated fully — right  up  to  the 
minute. 

Technical  subjects  are  described 
in  simplest  terms. 

Price,  $3.00  per  year 
25  cents  per  copy 

For  sale  by 
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any  limit  to  the  good  they  can  be  made 
to  do  when  intelligently  turned  .to 
worthy  purposes. 

Probably  the  statement  of  the  scien- 
tist mentioned  above  was,  after  all, 
only  a part  of  the  truth.  Someone  has 
said  that  one  cannot  move  his  finger 
without  displacing  the  elements  of  the 
universe  all  the  way  to  the  farthest 
star.  Vibration  is  not  only  here  but 
everywhere.  It  carries  light  to  us  from 
so  far  that  years  are  required  for  the 
journey.  It  is  not  inconceivable  that 
it  might  be  made  to  do  the  same  with 
sound. 

Certainly  it  could  be  made  to  do  the 
same  with  ideas  if  two  conditions  could 
be  fulfilled.  First,  there  would  have 
to  be  living  and  intelligent  beings  else- 
where in  the  universe.  Second,  there 
would  have  to  be  a common  code  or 
basis  of  interpretation  between  our- 
selves and  them.  About  the  first  we 
do  not  know.  As  to  the  second,  no  one 
yet  sees  how  to  accomplish  such  a 
thing.  Archimedes  could  have  moved 
the  world  with  a lever  if  he  had  only 
had  a place  to  stand,  but  of  course  he 
did  not  have  it,  so  the  possibility  was 
spoiled.  The  principle  of  the  lever, 
however,  held  just  as  good  as  though 
the  impossible  condition  could  have 
been  fulfilled.  Likewise,  the  law  of 
vibrations  would  permit  of  a system  of 
wireless  out  into  the  reaches  of  space. 
The  difficulty  is  not  with  the  law. 

Nature  probably  holds  some  pro- 
vision for  our  every  want.  We  need 
only  to  establish  the  means  by  which 
she  can  deliver  her  gifts  to  us.  The 
universe  thrills  with  life  and  action. 
Out  of  its  heart-throbs  we  shall  be 
able  to  gather  many  a blessing. 

Clarence  E.  Flynn — Indiana. 

Queries  Answered 

Answers  will  be  given  in  this  department  to 
questions  of  subscribers,  covering  the  full  range 
of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are 
of  general  interest  to  readers  will  be  published 
here.  The  subscriber's  name  and  address  must  be 
given  in  all  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necessary  they 
must  be  on  a separate  sheet  and  drawn  with  India 
ink.  Not  more  than  five  questions  of  one  reader 
can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 

E B.  N.,  Dallas,  Texas: 

The  use  of  closed  coil  or  frame  aerials 
is  perfectly  feasible  in  amateur  radio.  re- 
ception, if  an  efficient  amplifier  is  provided 
to  bring  the  signals  up  to  audibility. 
Frames  4 to  S feet  square  can  be  employed 
for  transatlantic  reception  with  multi-stage 
amplifiers.  The  natural  wave  length  of  the 
closed  circuit  loop  should  be  somewhat  near 
to  the  wave  length  to  be  received.  For 
amateur  reception  a coil  7 to  9 feet  square 
wound  with  three  turns  of  wire  spaced  yZ 
inch  will  give  very  good  results,  but  the 
plane  of  the  coil  must  point  in  the  direction 
of  the  transmitting  station.  Twenty  or 
thirty  turns  of  wire,  spaced  *4  inch,  wound 
around  the  same  frame  will  give  good  re- 
sults on  the  longer  wave  lengths.  For 
amateur  reception,  the  coils  are  preferably 
mounted  on  the  roof  of  the  building  and 
constructed,  so  that  it  may  be  rotated 
through  an  arc  of  180  degrees  by  some  me- 
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Brandes  Wireless 
Headsets 

Score  100%  in 

CLEARNESS  LIGHTNESS  SERVICE 

Sharp,  clear,  readable  signals 
are  assured  by 

“BRANDES  MATCHED  TONE” 
We  achieve  this  by  carefully  match- 
ing the  tone  of  both  receivers  in  each 
set. 

This  eliminates  all  confusion  to  the 
ear  due  to  unmatched  harmonics. 

Three  Types,  $€,  $10,  $14 

Sold  under  money  back  guarantee 
Send  4c.  for  Catalogue  W 

C.  BRANDES.  Inc. 

Wireless  Receiver  Specialists 
Room  818  3 n ion  Sq.,  No  <w  York 


LOUD  CLEAR  SIGNALS!! 

AT  ALL  TIMES 

with  the  ; 

JONES  ft  "-s. 

PATENTED 

CRYSTAL 

DETECTOR 

Through  its  remarkable  flexibility,  the 
most  sensitive  spot  In  the  Crystal,  is  instantly 
found  and  permanently  held.  The  Jones 
I>eteotor  presents  six  different  surfaces  of 
the  Crystal  to  the  action  of  the  Needle 
without  removal  of  the  Crystal  from  the 
Holder.  Maximum  audibility  is  thus  ob- 
tained, by  being  constantly  on  a live  spot. 
The  Jones  Detector,  Is  now  being  used  by 
both  ship  radio  operators  and  amateurs 
nllke,  which  is  a guarantee  of  Its  value  and 
effectiveness.  It  Is  made  of  solid  brass 
throughout,  with  double  binding  Posts,  and 
non-slipping  Slate  Base.  Three  Dollars  net. 
Postpaid,  or  through  your  nearest  Dealer. 
We  also  carry  a line  of  Standard,  up-to- 
date,  Wireless  material,  and  apparatus 
essential  to  the  requirements  of  the  Pro- 
gressive Amateur,  who  intends  to  construct- 
Ills  own  set.  This  Includes,  switch  points, 
primary  and  secondary  switches,  binding 
posts,  polished  hard  rubber  In  sheets,  for 
front  of  sets,  rubber  knobs,  potentiometers, 
rheostats,  volt  meters  and  many  other  things. 


One  of  our  Beading  specialties,  is  this 
Brass  Primary  and  Secondary  Switch  with 
Hard  Rubber  Knob  one  and  three-quarter 
Inches  in  diameter.  75  cents  postpaid.  Send 
for  condensed  illustrated  price  list  to-day. 

The  JONES  RADIO  COMPANY 

Maker,  of  the  JONES  PATENTED  CRYSTAL  DETECTOR 
384  Monroe  Street,  Brooklyn,  Y. 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 

Digitized  by 


44 


THE  WIRELESS  AGE 


June,  1919 


$15,000.00 

COMPLETE  WIRELESS  OUTFIT 

FOR  SALE 


GENERAL  DESCRIPTION 

15  KVA  Motor  Generator  set-  Motor  is  440  volt,  120  cycle,  4000  R P M 
type,  built  to  stand  heavy  overloads  for  indefinite  lengths  of  time. 
Generator  same  specifications.  Set  is  No.  3 phase,  complete  with  all 
controls,  starters,  meters,  etc. 

Three  transformers,  Discharger  of  Rotary  Type,  condenser,  etc. 
Induction  transformer  of  sufficient  size  to  be  used  on  any  wave  length 
up  to  2000  meters  with  a 650  foot  antennae. 

Capacity  of  apparatus  without  extending: — 

800  miles  at  day. 

2800  miles  at  night. 

Installed  at  a cost  of  over  $15,000.00. 


The  equipment  comprising  this  outfit  was  the  very  highest  type  that  could  be  bought ; 
it  is  complete — ready  to  erect  and  operate  without  the  purchase  of  other  apparatus. 
Was  in  daily  use  when  ordered  sealed  for  the  duration  of  the  war.  The  outfit  has 
been  completely  overhauled  and  is  guaranteed  to  be  in  first  class  operating  condi- 


For  farther  information , price,  etc. , addrmee 

Box  No.  15,  Care  of  The  Wireless  Age 


DO  YOU  KNOW  ABOUT  THE 

rVa 

Line  of  Radio  Apparatus 


Inquire 

J.  DONALD  VANDERC00K 

Associate— Institute  of  Radio  Engineers 

LOMBARD  » ILLINOIS 


TRANSFORMER  CORES!! 

Annealed  sheet  iron  (24  gauge  or 
larger)  cut  to  order  50  cents  per 
pound.  Two  inch  widths  40  cents 
per  pound.  Smaller  gauges  additional. 

Sertd  three-cent  stamp  for  circular. 

Toledo  Radio  Specialties  Co. 

Box  343  C.  S.  Toledo,  Obio 


YOUR  OPPORTUNITY 

Canceled  Government  Contracts 

We  have  secured  a large  quantity  of  Small  Motors,  Generators  and  Charging  Outfits. 
This  material  is  new,  still  in  original  cases  and  carries  the  full  factory  guarantee. 

This  is  Your  Opportunity  to  buy  new,  guaranteed 
Electrical  Apparatus  of  Standard  Manufacture 

.50 


Battery  Charging 
Outfits 

For  u«e  on  110  volt,  A.  C..  00 
cycle,  single  phase  current  only. 

80  *atls.  8 volts.  (3*  A Q 
10  amperes  sJpT’O*0'* 
IJ8  watts.  SO  volts,  (Jr*  Q 

5 amperes  *3>00,OU 
ISO  watts,  15  volts, 

10  amperes  . 

300  watts,  SO  volts, 

10  amperes  . 

All  outfits  complete  with  s 
board  as  cut  shown. 


$68-50 

$94so 


p INDUCTION 


H.  r . M O T O R , 

110  or  220  volts,  A.  C. 

60  cycle,  tingle  phase, 

1750  R.  P.  M. 

ALL  MOTORS  COMPLETE  AS  CUT 


D 110  volts 
'*  r • A.  C.,  60 


*32 


Mail  $5.00  caah  or 
Money  Order.  We 
will  send  C.  O.  D. 
subject  to  full  ex- 
amination. 

MONEY  BACK 
GUARANTEE 


cycle, single  phase 
1750  R.  P.  M. 

WASHING  MACHINE  MOTOR 


Suitable  foroper* 
atin<  Small  Ci 
prvuora.  ('of  ft* 
Grinders,  Boole 
Washers.  Lathes 
Dull  Prswei.  etc. 


*18 
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WRITE  FOR  CATALOGUE.  BARGAINS  IN  MOTORS  AND  GENERATORS.  SPECIAL  QUANTITY  PRICES 

POLYPHASE  MOTORS  im. ,,0  M0  ®fpmi matai t mo 

SO  cycle,  3 or  3 phase  Complsie,  p alley  end  base 


NEW  MOTORS 

MANUFACTURERS’  DISTRIBUTER 

CHAS.  H.  JOHNSTON  - West  End  - PITTSBURGH,  PA. 


1 H.  P.  S59.SS 

2 H.  P.  $72  W 


3 H.  P.  S SI  50 
5 H.  P.  $102.50 


chanical  contrivance  within  the  station.  A 
four-stage  resistance  coupled  amplifier  con- 
structed in  accordance  with  the  description 
in  the  April  issue  of  The  Wireless  Age, 
or  in  accordance  with  the  several  circuits 
shown  in  the  recently  revised  text  book 
“Vacuum  Tubes  in  Wireless  Communica- 
tion,” will  permit  reception  of  short  wave 
lengths  over  considerable  distances.  The 
directional  characteristics  of  these.  frames 
permit  a considerable  amount  of  interfer- 
ence to  be  eliminated.  Such  an  aerial,  in 
fact,  constitutes  a direction  finder  and  will 
indicate  the  general  direction  of  an  advanc- 
ing wireless  telegraph  wave. 

* * * 

J.  A.,  San  Juan,  Porto  Rico: 

Perhaps  you  misunderstood  the  reply  to 
the  query  in  the  September,  1917.,  issue  of 
The  Wireless  Age.  Loading  coils  should 
be  connected  in  both  primary  and  secondary 
oircuits  of  the  long  wave  receiving  tuner 
mentioned  in  that  query.  Unless  . multi- 
layered primary  and  secondary  coils  are 
used  the  tuner  would  be  too  clumsy  to  be 
manipulated  conveniently. 

The  inductance  required  in  the  secondary 
circuit  of  a receiving  tuner  for  a given 
wave  length  can  be  readily  calculated  by 
Nagaoka’s  formula,  shape  factor  curves 
for  which  are  given  in  the  text  book  “Prac- 
tical Wireless  Telegraphy.”  To  determine 
the  required  value  of  inductance  you  must 
first  decide  on  the  maximum  shunt  capacity 
to  be  used  across  the  secondary  circuit. 
Then  use  the  following  formula: 

X! 

L = 

3552  xC 

where  C = capacitv  of  the  condenser  in 
microfarads,  X = wave  length  in  meters 
and  L = inductance  in  centimeters.  The 
dimensions  of  a coil  to  satisfy  the  in- 
ductance found  by  the  above  formula  may 
be  determined  from  Nagaoka’s  formula  in 
“Practical  Wireless  Telegraphy”  or 
Lorenz’s  formula  in  “How  to  Conduct  a 
Radio  Club.” 

In  regard  to  the  condenser  of  one  micro- 
farad capacity:  You  will  find  it  less  ex- 

pensive to  purchase  one  of  this  capacity 
than  to  construct  it.  Doubling  the  area  of 
the  surface  of  the  condenser  will  double 
its  capacity,  provided  the  dielectric  re- 
mains the  same.  Any  electrical  supply 
house  can  probably  furnish  you  with  one 
of  these  condensers.. 

Galvanized  iron  wire  will  function  as  a re- 
ceiving antenna,  but  copper  wire  is  better. 
Platinum  wire  can  be  obtained  from  any 
electrical  supply  house. 

Regarding  the  dimensions  of  the  buzzer 
coil  for  exciting  the  secondary  circuit  of 
the  receiving  tuner : If  you  desire  to  em- 

ploy an  aperiodic  excitation  circuit,  a dozen 
turns  of  annunciator  wire  wound  on  a 
spool  2 inches  in  diameter,  will  be  sufficient 
to  set  the  detector  circuit  into  excitation. 
* » * 

J.  P.  S„  Buffalo,  N.  Y. : 

If  your  first  inquiry  in  reference  to  the 
best  amateur  antenna  refers  to  wireless 
transmission  at  amateur  wave  lengths,  the 
flat  top  portion  should  not  be  more  than 
120  feet  in  length;  otherwise,  the  funda- 
mental wave  length  will  exceed  200  meters. 
A “T”  aerial  of  the  same  dimensions  as  the 
“L”  type  will  have  a lower  fundamental 
wave  length.  To  change  from  an  “L”  to 
a “T”  aerial  often  proves  a very  convenient 
means  of  reducing  the  fundamental  wave 
length  below  200  meters. 

In  reply  to  your  second  query,  regarding 
the  relation  between  the  power  of  a trans- 
mitter and  the  radiated  wave  length : You 
should  know  that  many  variable  factors 
enter  the  case.  A high  power  transmitter 
necessarily  radiates  at  long  wave  lengths 
on  account  of  the  large  condenser  required' 
to  absorb  the  output  of  the  high,  voltage 
transformer. 
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In  reply  to  the  third  query:  When  a 

wireless  transmitter  radiates  waves  of  high 
decrement  it  radiates  a wave  of  such  char- 
acteristics that  it  will  set  into  excitation  re- 
ceiving sets  which  are  not  sharply  tuned  to 
the  radiated  wave. 

The  Weagant  static  eliminator  is  feasible 
for  amateur  working  but  requires  rather 
large  aerials.  Each  loop  should  be  about 
350  feet  long  and  the  plane  of  the  antennae 
should  preferably  point  in  the  direction  of 
the  transmitting  station. 

* » * 

J.  W.,  New  York  City: 

You  are  quite  right  in  assuming  that  an 
undamped  wave  receiving  set  which  em- 
ploys the  heterodyne  principle  radiates  elec- 
tromagnetic waves.  If  one  of  your  amateur 
friends  possesses  a similar  set  there  is  no 
reason  why  you  cannot  establish  wireless 
telephone  communication  over  one-quarter 
mile,  as  you  suggest  In  fact,  the  writer, 
with  an  8,000  meter  set  adjusted  for  un- 
damped reception  has  communicated  tele- 
phonically  with  another  amateur  station  ad- 
justed to  the  same  wave  length  over  a dis- 
tance of  I34  miles.  You  would  obtain  far 
better  results  with  the  circuit  you  have 
shown  by  connecting  the  microphone  in 
some  part  of  the  grid  circuit.  Of  course 
you  cannot  expect  to  obtain  maximum  effi- 
ciency in  undamped  wave  transmission  with 
a receiving  set  because  of  the  resistance 
of  the  tuning  coils. 

In  the  matter  of  wireless  telephony,  your 
attention  is  directed  to  the  last  chapter  of 
the  newly  revised  edition  of  “Vacuum 
Tubes  in  Wireless  Communication.”  Com- 
plete details  of  oscillating  tube  wireless 
telephone  transmitters  that  will  prove  high- 
ly satisfactory  for  amateur  communication 
are  given.  Also  note  the  article  by  M.  W. 
sterns  in  this  issue  of  The  Wireless  Age. 

It  is  practical  to  connect  several  oscillat- 
ing bulbs  in  parallel.  Good  results  will  be 
obtained  with  bulbs  of  identical  operating 
characteristics. 

The  presence  of  a ground  antenna  within 
40  feet  of  your  receiving  antenna  will  ef- 
fect the  latter’s  resonating  qualities  and 
change  its  wave  length.  Whether  or  not  it 
will  weaken  the  signal  in  the  receiving  an- 
tenna is  a matter  governed  by  many  vari- 
able factors  and  the  facts  can  best  be  de- 
termined by  experiment. 

The  matter  of  amplification  in  vacuum 
tube  circuits  is  an  elusive  measurement, 
from  the  amateur’s  standpoint.  Just  how 
much  a set  will  amplify  depends  upon  a 
number  of  conditions  which  have  to  be 
taken  into  consideration.  One  thing  you 
will  observe  in  a cascade  amplifier  is,  that 
its  amplifying  qualities  are  most  discern- 
ible in  the  reception  of  weak  signals. 
Strong  signals  will  not  be  much  louder 
than  with  a single  bulb. 

* * » 

H.  H.,  Atlantic  City,  N.  J. : 

In  view  of  the  local  conditions  surround- 
ing your  station,  it  is  believed  that  an  an- 
tenna built  in  accordance  with  the  sketch 
you  have  sent  in  is  the  best  possible  design. 
It  is  often  very  difficult  to  remove  the  in- 
duction from  arc  light  circuits  and  trolley 
wires.  One  method  of  getting  rid  of  this 
interference  is  to  erect  a single  wire  aerial 
30  or  40  feet  high  in  close  inductive  relation 
to  the  power  wires  and  couple  this  circuit 
inductively  to  the  secondary  circuit  of  the 
receiving  transformer.  By  this  means,  the 
the  interfering  currents  in  the  receiving 
antenna  can  sometimes  be  brought  into 
nearly  opposite  phase  with  those  induced 
in  the  special  antenna,  resulting  in  almost 
complete  annullment  The  diagram  you 
show  for  a receiving  set  is  correct.  Special 
advice  on  this  matter  is  not  necessary.  The 
Wireless  Age  has  published  many  dia- 
grams applicable  to  amateur  work. 


A New  Bulletin  of 

EXPERIMENTAL 
RADIO  APPARATUS 


That  embodies  the  most  modem  prin- 
ciples of  radio  engineering  and  design, 
backed  by  the  reliability  of  twelve 
years’  experience  in  the  manufacture 
of  Radio  Instruments,  will  be  mailed 
upon  request. 


Clapp-Eastham  Company 

137  Main  Street  Cambridge,  Mass. 


RADIO  APPARATUS 


of  Acknowledged  Superiority 


We  herewith  announce  our  intention  of  again 
entering  the  experimental  field  with  high  grade 
equipment  and  intend  to  keep  the  prices  within 

the  reach  of  all. 
We  have  improved 
greatly  on  our 
standard  instru- 
ments and  will  de- 
velop new  ones 
from  time  to  time. 


Wc  will  make  prompt 
shipment  of  any  appa- 
ratus listed  in  our  cata- 
logue. 

NOTE — 10*-  advance 
over  all  catalogue  prices. 
Cabinet  sets  built  to 
your  own  specifications. 
Just  send  us  a sketch 
and  state  as  near  as  pos- 
sible what  you  desire. 
Our  prices  will  interest 
you.  Send  stamps  for 
catalogue. 


Type  93  Undamped  Wave  Set 


The  Radio  Apparatus  Co. 
POTTSTOWN,  PENNA. 
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WIRELESS  BY  MAIL 

In  America’s  Largest  Radio  School 

New  plan  of  profit  sharing  by  which  every  student  taking  course  is  guaranteed  saving  of  ten  per  cent,  of 
cost  of  tuition  and  an  estimated  saving  of  50  per  cent,  or  more. 

Positions  as  operators  pay  $110  per  month  and  living  expenses.  Inspectors  receive  $1,200  to  $3,500 
per  year. 

Qualify  in  16  weeks  or  less  for  government  first  grade  commercial  license.  Large  staff  government 
licensed  instructors,  first  grade  and  extra  first  grade.  Wireless  practice  set  and  text  books  free.  Full 
commercial  wireless  course  with  free  post-graduate  course  of  one  month  in  our  Washington  school  to 
successful  students.  Very  easy  terms.  1 

Write  today  for  handsomely  illustrated  catalogue  and  particulars  of  profit  sharing  plan. 

SERVICE  RADIO  SCHOOL 

Dept  L.,  902  Pennsylvania  Avenue  ...  Washington,  D.  C. 

Free  advice  to  amateurs  regarding  construction  of  apparatus  on  receipt  of  3 cents  postage  addressed  to 
our  Construction  and  Equipment  Department. 


WIRELESS 

Magnet  wires,  motors,  ex- 
perimenters' needs,  novdbea  listed  in  our  Catalogue  C-3- 
Assure  younelf  of  prompt  service  and  right  prices  by  buying 
from  this  world  famed.  reliable.  Experimenters'  Supply 
House.  99  of  cvcrp  hundred  orden  received  shipped 
within  24  hours.  Catalogue  C-3  FREE  on  requesl. 

THE  NEWMAN-STERN  CO..  Cleveland,  O. 


Wireless  Supplies 
and  Apparatus 

We  supply  materials  and  ap- 
paratus for  experimenters  and 
amateurs.  See  us  for  Batteries, 
Switches,  Binding  Posts,  Con- 
densers, Magnet  Wire,  Head  Tel- 
ephones, Bnixers,  Keys,  etc. 

Prices  right  Quick  service. 

American  Electro  Technical 
Appliance  Co. 

23S  Fulton  Street  New  York 
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" THERE'S  MOREY  IN  IT" 

LEARN  TELEGRAPHY^ 

:_..„"MORSE  AND  W I R ELL  E SS”“ 


„ TEACH  YOURSELF 

ID  bn  If  urnial  time,  nt  trifling  coat,  with  the  wonderful  Automatic  Transmitter.  THE 
'ttaSL  OMNI  GRAPH.  Senda  unlimited  Morae  or  Continental  messages,  at  an,  speed. 

lust  aa  an  expert  operator  would.  MepM  h I).  S.  fcmraeil  4 stiles.  Calilim  free. 
OMNIGRAPH  MFC.  CO.,  SO-C.  Cortlnndt  St.,  New  York 


New  Undamped  Wave  Coupler  No.  749 

Special  Introductory  Price,  $18.00 

Our  new  coupler  No.  749  Is  32"  long:,  9" 
wide,  and  10"  high,  over  all.  and  on  an 
average-sized  Antenna  tunes  to  15,000 
meters.  This  coupler,  used  with 
the  new  CHAMBERS’  SYSTEM  or 
CIRCUIT,  will  bring:  in  signals 
from  domestic  and  foreign  Arc  Sta- 
tions surprisingly  loud  and  clear. 
Note  the  difference  In  size  of  our 
No.  748  and  No.  749. 

We  claim  to  be  the  original  In- 
ventors of  a SYSTEM  or  CIRCUIT 
for  the  reception  of  the  undamped 
waves  without  the  use  of  Loading 
Coils  or  Oscillating  Colls,  as  they 
are  sometimes  called:  as  with  our  SYSTEM  or  CIRCUIT 
only  two  Inductively  Coupled  Colls  are  necessary.  Circuit 
supplied  with  each  coupler.  Price  $24.00.  Send  for  descrip- 
tive matter. 

F.  B.  CHAMBERS  & CO.  2046  Arch  Street.  Philadelphia.  Pa 


‘NACL’ 


SET 


BUZZER 


Practice  now,  so  you  can  get  your  license  and  start  sending  as 
soon  as  the  restrictions  are  removed.  The  knob  is  the  right 
height  to  give  the  correct  wrist  movement  when  practicing. 

MAKES  A GOOD  TEST  BUZZER  AND  FLASHLIGHT 

Price  $5.50  Postpaid 

L.  B.  SALT  ::  ::  ::  ::  DEDHAM,  MASS. 
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MATHEMATICS 


Wireless 

Supplies— Apparatus 

Knob  (Illustrated  above)  1^4  x % 

Hole  through  center  for  mounting,  Po«t  paid  20c 

Ba»o». — Fine  black  composition  base  suit- 
able for  detector,  fixed  condenser,  etc. 
The  bottom  has  a cavity  3"  x 1‘V'x 
Over  all  dimensions  4’,4”x2"x  *4".  Two 
holes  for  binding 

posts  and  two  for  '!«i* 

fastening  down 
to  table.  Post- 

paid  30c 

Knob  11116  x 2132 

With  8/32  brass  threaded  bushing.  Post  paid  20c 
Contact  points,  switch  levers, 
variable  condensers,  etc. 


B»k«Kte  pa  tela,  .boat 
954x19x54  Black  XX  *4.00 
19x19x14  Black  XX  S.W 
954x19x3/19  Black  XX  3.00 
19x19x3 '19  Black  XX  9.00 

A.  H.  CORWIN  & CO. 

924  Kinney  Building  Newark,  N.  J. 


i Big  $1.50  Wireless  Book 
for  50  Coots 

Eight  hundred  pages  fully  illustrated  with 
charts,  diagrams,  illustrations.  Chapters  on 
Useful  Formulae,  Equations,  Technical  Terms, 
Useful  Data  and  Code  Signals  are  valuable 
for  reference  purposes.  The  large  wireless 
map  is  excellent  for  student  and  operator. 

The  Year  Book  of  Wireless  Telegraphy  and 
>Telephdny  1915,  originally  published  to  sell 
for  $1.50  a volume,  will  be  sent  postpaid  as 
long  as  they  last  for  50  cents  a copy. 

WIRELESS  PRESS.  Inc.,  233  B’dway,  N.w  York 


FOR  THE  PRACTICAL  MAN  by  GEORGE  HOWE.  M.  E. 

A Common  Sense  Treatment  Explaining  quickly  and  simply  all  the  elements  of  Algebra, 
Geometry.  Trigonometry,  Coordinate  Geometry  and  Calculus. 

Cloth.  3x7 Vi  Inches.  42  Diagrams.  Price  $1.25.  Postage  7c. 

This  book  assumes  no  mathematical  knowledge  beyond  arithmetic  on  your  part.  With  this 
knowledge  of  plain  arithmetic  as  a basis,  the  author  "begins  at  the  beginning."  and  takes  you, 
step  by  step.  In  a simple  and  easily  understood  way,  to  a full  knowledge  of  the  principles  and 
operations  of  higher  mathematics.  There  are  206  problems  for  you  to  experiment  with  and  then 
vou  can  verify  your  results  with  the  answers  printed  In  the  back  of  the  book.  The  book  is  worth 
more  than  $1.23.  if  it  shows  you  how  to  solve  your  problems  accurately. 

WIRELE8S  PRESS,  Inc.,  233  Broadway,  New  York. 


International  Radio 
Telegraph  Company 

SUCCESSORS  TO 

NATIONAL  ELECTRIC  SIGNALING  CO. 

MANUFACTURERS  OF 

RADIOTELEGRAPH  & TELEPHONE  APPARATUS 

TRANSFORMERS  FOR  ANY  PURPOSES 
COMPRESSED  AIR  CONDENSERS 
SPECIAL  ELECTRICAL  APPARATUS 


GENERAL  OFFICE  A FACTORY 
329  BROADWAY 
NEW  YORK  CITY 


EXECUTIVE  OFFICE 
FARMERS  BANK  BUILDING 
PITTSBURGH.  PA. 


CON 


INSTITUTE 

25  Elm  Street,  New  York  City 

Day  Telephone,  Barclay  7610— Night  Telephone,  Barclay  7912  i 


Masterly  improvements  in  the  art  have 
been  made  during  the  past  few  years.  The 
perfection  of  Weagant's  apparatus  for  the 
elimination  of  static  Interference  removes 
the  last  obstacle  to  World-Wide  Wireless 
Communication. 

Hundreds  of  trained  Wireless  Experts  will 
be  required  to  carry  out  the  details  of  the 
proposed  Intercontinental  Radio  Service. 
Numerous  expert  operators.  Inspectors,  In- 
stallers and  engineers  will  constitute  the 
staff  at  the  various  stations. 


Where  do  you  stand  in  the  present-day 
expansion  of  Wireless  Telegraphy? 

The  American  Merchant  Marine  and  En- 
larged Navy  will  require  thousands  of  wire- 
less telegraph  and  telephone  operators. 

Motor  Boats,  Pleasure  Yachts  and  other 
small  types  of  water  craft  will  make  use  of 
the  Wireless  Telephone,  which  has  been 
highly  perfected. 

Isolated  Cities  of  Central  and  South  Amer- 
ica which  have  no  means  of  telegraphic  com- 


munication will  be  linked  together  with  low 
power  wireless  stations  and  with  higher 
power  stations  for  communication  with  other 
countries. 

Postal  Aircraft  will  require  radio  appa- 
ratus for  communication  with  principal  cities 
situated  along  the  proposed  routes. 

Join  now  and  take  advantage 
of  the  opportunities  placed 
before  you. 


AMERICA’S  FOREMOST  SCHOOL 

FOR  INSTRUCTION  IN 

WIRELESS  TELEGRAPHY 


Day  and  Evening  Classes  throughout  the  year. 


Remember  we  have  more  than  6,000 
graduates  to  our  credit. 


Branch  School:  New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 

Address  all  inquiries  to  Director  of  Instruction 
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BATTERIES 

MANUFACTURED 

BY 

THIS  COMPANY 
ARE  USED 

by  Large  Central  Light- 
ing and  Power  Com- 
panies. 

By  Telephone  and  Tele- 
graph Companies  and 
for  Wireless. 

For  Mine  Locomotives, 
Battery  Street  Cars, 
Railway  Signals,  Etc. 
For  Electrical  Vehicles 
and  Industrial  Trucks. 
For  Automobile  Start- 
ing and  Lighting. 


“Bxfbe”  Batteries 

have  earned  their  right  to  first  consideration  for  Wireless 
Service  and  Emergency  Lighting.  In  this  and  other  fields 
where  the  application  of  storage  battery  power  is  an  im- 
portant factor,  they  have  proved  their  ability  to  give  in- 
stant and  adequate  power,  and  long  life. 

Thirty  years  of  storage  battery  building  experience  is 
built  into  “fixtbe”  Battery.  That  experience  is  an  assur- 
ance of  consistent  and  dependable  storage  battery  per- 
formance to  the  “£xtbC”  user. 

The  Electric  Storage  BatteryCo. 

The  oldest  and  largest  manufacturer  of  Storage  Batteries  in  the  country. 

1888  - PHILADELPHIA  - 1919 

New  York  Chicago  Cleveland  Rochester  Minneapolis  Washington  Denver 
Boston  St.  Louis  Atlanta  Pittsburgh  Kansas  City  Detroit  San  Francisco  Toronto 
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THE  BAN  IS  OFF  FOR  RECEIVING 

* r 

Our  Jove  Detector  is  the  “Best  ever.” Price  $1.44 

Our  tuning  coils  and  condensers  will  satisfy  the  most  exacting. 

Bunnel  Goods  are  Always  Reliable. 

Send  for  our  No.  28  Catalog,  just  out. 

J H.  BUNNELL  & CO.,  32  Park  Place,  New  York 
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THE  FIRST  COMPLETE  TEXT  BOOK 

Practical  Aviation 

Including 

CONSTRUCTION  and  OPERATION 
By  J.  ANDREW  WHITE 

A text  book  for  intensive  study  by  men  preparing  to  become  skilled 
mechanicians  and  aviators,  containing  all  the  knowledge  of  fundamentals 
rcmiircd  prior  to  elementary  and  advanced  flying. 

Each  subject  is  presented  by  illustration  and  described  completely 
for  the  reader  without  turning  the  page. 

A broad  treatment  of  subjects  never  before  contained  In  general  aeronautic 
text  books  Is  included,  comprising  operation  and  care  of  aviation  engines,  recon- 
naissance, map  reading,  signaling  and  co-operation  with  military  bodies,  radio 
and  its  uses,  meteorology  and  night  flying. 

CONTENTS 

I —  The  Theory  and  Principles  of  Flight.  XI — First  Flights,  Turning  and  Landing. 

II —  Elements  of  Airplane  Design.  XII — Night  Flying,  Cross-Country 

III—  Flight  Stability  and  Control.  Flight.  Map  Reading. 

IV —  Materials,  Stresses  and  Strains.  XIII — Aerobatics. 


II —  Elements  of  Airplane  Design. 

III—  Flight  Stability  and  Control. 

IV —  Materials,  Stresses  and  Strains. 

V —  Rigging  the  Airplane. 

VI —  Fundamentals  of  Motive  Power. 

VII —  Pistons,  Valves  and  Carburetors. 

VIII —  Ignition,  Cooling  and  Lubrication 

of  Engines. 

IX —  Types  of  Motors,  Operation  and 

Care  of  Engines. 

X —  Instruments  and  Equipment  for 

Flight. 


XIV —  Meteorology  for  the  Airman. 

XV —  Aerial  Gunnery,  Combat  and  Air 

Tactics. 

XVI —  Observation,  Reconnaissance  and 

Fire  Spotting. 

XVII—  Bombing. 

Definitions  of  aviation  terms  with  their 
French  equivalents  and  phonetic  pro- 
nunciation. 


“Am  impressed  with  its  excellent  arrangement,  plates  and  general  subject 
matter  covered.” — Major  General  Kenly,  Director  of  Military  Aeronautics. 

“I  believe  it  has  much  value  for  the  student  of  aviation.” — John  D.  Ryan , 
. Direotor  Air  Service,  2nd  Asst.  Secretary  of  War. 

Designed  “A  valued  addition  to  my  library.” — Brig.  General  Saltzman- 

6 “This  is  a very  interesting  and  complete  book  on  aviation.” — Assistant 

narhnnlorlv  Director  W.  C.  Potter,  Bureau  of  Aircraft  Production. 

particularly  "TFe  wouid  heartily  reoommend  it  for  use  in  schools  where  flying  train- 

, . , • i ..  i r ing  should  be  intensively  conducted.” — Meyers  B.  Homer,  Adjutant,  Wilbur 

for  individual  and  class  study.  wnght  Field. 

. • i i * . . . An  analysis  of  Important  factors  preceding  each  chapter  and  a set  of  review 

Now  in  use  m schools,  libraries,  questions  following  every  division. 

Full  cloth,  size  6x9  inches.  Fully  Illustrated.  Over  100  specially  drawn  diagrams 

and  aircraft  manufacturing  plants.  «»i  many  photorrapha.  Price  $1.™  postpaid. 

Complete  Catalogue  of  our  other  books  oh  request.  WIRELESS  PRESS,  INC.,  J!3nber£™£y' 
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The  Amateur  Gets  Busy  Again 
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' ^25^  INSULATION 

“MADE  IN  AMERICA” 

LOUIS  STEINBF.RGER'S  PATENTS 

LIGHTNING-PROOF  INSULATORS 


1,000  TO  1,000,000  VOLTS 

V Insulators  Are  Standard  with 
United  Slates  Navy  and  Army 
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Thermo-Ammeters,  Milliammeters 
and  Current  Squared  Meters 


For 


io  S 


ervice 


/P‘°  " 


Model  425  Instruments 

(3J  inches  in  diameter) 

are  particularly  adapted  for  use  on  small- 
size  Radio  panels  where  space  is  an  im- 
portant factor. 

These  Instruments  are  unaffected  by 
temperature  changes;  have  50%  safe  over- 
load capacity;  are  low  in  power  con- 
sumption. 

They  are  for  use  on  Audio  and  Radio 
frequencies. 


The  Current  Squared  Meter  is  ideal  for 
use  on  wave  meters  and  wherever  decre- 
ment measurements  are  to  be  made. 


Write  for  information 


Weston  Electrical  Instrument  Company,  27  Weston  Ave.,  Newark,  N.J. 
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Chicago 
Philadelphia 
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St.  Louie 
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Richmond 


Buffalo 
Minneapolis 
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THE  MAN  WHO  BUILDS  HIS 
OWN  WIRELESS  APPARATUS 

Are  you  one  of  the  men  who  take  more  interest 
in  constructing  their  own  wireless  apparatus 
than  in  purchasing  the  complete  set  from  the 
manufacturer? 

You  have  thousands  of  fellow  enthusiasts  all 
over  this  country.  There  surely  is  great  sat- 
isfaction in  “making  your  own”  apparatus 
and  knowing  exactly  the  kind  and  quantity  of 
material  that  goes  into  each  working  unit. 

Your  insulation  may  be  good  or  bad  according 
to  the  material  used.  Ask  any  of  the  former 
amateurs  and  experimenters  what  satisfaction 
they  secured  from  genuine 

BAKELITE-DILECTO 

then  ask  the  modern  wireless  man  what  he 
thinks  of  this  insulation.  You  will  find 
BAKELITE-DILECTO  used  wherever  insula- 
tion is  needed  in  the  better  types  of  modern 
apparatus. 

IPs  so  convenient  to  use  because  it  is  furnished  in  Sheets, 

Rods  and  Tubes.  Waterproof,  permanent  and  strong. 

We  also  manufacture  Vulcanized  Fibre  and  Conite  for 
special  insulating  purposes. 

Let  us  show  you  how  our  Standard  Products 
can  be  made  to  soloe  your  insulating  problems. 


THE  CONTINENTAL  FIBRE  CO. 

NEWARK,  DELAWARE 

233  Broadway,  New  York  City  332  S.  Michigan  Ave.,  Chicago,  111. 

525  Market  St.,  San  Francisco,  Cal.  411  S.  Main  St.,  Los  Angeles,  CaL 

301  Fifth  Ave.,  Pittsburgh,  Pa. 
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Portable  Hot  Wire  Ammeter,  Type  127 

OUR  small  hot  wire  meter  illustrated  above,  contains  three  definite  qualities — ruggedness  of  construc- 
tion, quickness  of  action,  and  permanence  of  operating  characteristics.  Made  in  ranges  from  100 
milli-amperes  to  10  amperes,  mounted  in  a moulded  bakelite  case,  and  equally  accurate  for  direct 
or  alternating  currents.  This  meter  can  also  be  supplied  for  mounting  in  or  on  a panel. 
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TWO  TYPES  OF  MICA  TRANSMITTING  CONDENSERS  SUITABLE  FOR 
MODERN  AMATEUR  APPARATUS.  21.000  VOLTS.  .004  MFD. 


Make  Your  Wireless  Apparatus 
Last  Longer  and  Work  Better 

The  wireless  amateur  and  experimenter  is  once  more  busy  constructing  apparatus  for  use 
the  moment  that  orders  go  forward  allowing  amateur  stations  to  open. 

The  kind  of  apparatus  you  used  before  the  war  doubtless  answered  your  purpose  nicely’ 
but  just  consider  the  tremendous  advancement  made  in  the  art  during  the  past  two  year5 
and  you  will  appreciate  your  modem  apparatus  must  contain  several  new  types  of  equip" 
ment  to  bring  it  up  to  date. 

DUBILIER 

MICA  CONDENSERS 

proved  their  real  worth  in  the  Navy,  the  Signal  Corps,  and  as  a part  of  the  equipment  of  the  fighting 
Airplanes  both  here  and  abroad  since  1916.  They  made  it  possible  for  wireless  messages  to  be  sent  and 
received  during  all  kind  of  weather  and  under  most  trying  conditions  when  every  message  had  its  own 
important  story  to  tell  and  had  to  reach  its  destination  without  fail. 

You  can  now  purchase  a genuine  DUBILIER  MICA  CONDENSER  for  your  new  set  for  any  voltage 
and  capacity.  They  replace  Leyden  Jars  with  greater  efficiency  and  without  brush  discharge  and  with 
negligible  losses.  They  are  compact  and  indestructible. 

Made  in  any  capacity  up  to  1 ,000,000  volts.  Special  condensers  supplied  for  experimental  work. 

Used  in  practically  every  Government  installation. 

DUBILIER  MICA  CONDENSERS  are  now  ready  for  your-use. 

Write  for  complete  catalogue 

DUBILIER  CONDENSER  CO.,inc. 

217  CENTRE  STREET  NEW  YORK 

For  Great  Britain,  Address  DUBILIER  CONDENSER  COMPANY,  Ltd., 

I and  3 Stephen  St.,  London,  W.  I.,  England 
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At  Trepassey  Bay  loolced  at  the  three  naval  flying  boats  headed  off  across  the  ocean 


THE  FLIGHT 
OF  THE  NC-4 

Members  of  the  pioneer  cross-ocean  air 
crew  as  they  appeared  when  they  landed 
at  the  Azores 


Above,  in  the  circle,  a view  of  the  final  preparations  and  inspection  prior 
to  making  the  first  overseas  flight  in  history 


On  the  left,  the  NC-4  just  before  leaving  Rockaway  Beach  for  the  trans- 
Atlantic  “hop” 


Press  111.  Svce. 


Digitized  by  LjOoq  le 


WORLD  WIDE  WIRELESS 


Wireless  Telephony  at  Atlantic  City 

T^EMONSTRATIONS  of  wireless  telephony  as  ap- 
^ plied  to  airplane  movements,  were  among  the  fea- 
tures of  the  work  of  the  second  Pan-American  Aero- 
nautic Congress  held  recently  at  Atlantic  City. 

Many  visitors  and  delegates  had  their  first  actual  ex- 
perience with  this  adjunct  to  aviation  through  the  appa- 
ratus which  was  installed  at  the  ocean  ends  of  the  Steel 
pier  and  Young’s  million  dollar  pier,  and  which  estab- 
lished and  maintained  easy  communication  by  the  speak- 
ing voice  with  a seaplane  in  full  flight  about  twenty  miles 
off  the  New  Jersey  coast. 

As  used  in  the  seaplane  the  apparatus  clearly  demon- 
strated the  remarkable  progress  that  has  been  made  in 
constructing  complicated  instruments  in  a compact  yet 
accessible  manner.  Formerly  a radio  telegraph  outfit 
for  sending  and  receiving  occupied  a large  space,  was 
bulky  and  cumbersome.  Now  one  small  table  holds  all 
the  needed  devices  for  either  telephoning  or  telegraph- 
ing through  the  air. 


National  Radio  School  for  Navy 

/^REAT  LARES  has  been  chosen  by  the  Bureau  of 
Navigation  as  the  site  for  the  new  radio  school  which 
is  to  be  founded  at  this  station.  The  first  real  informa- 
tion came  through  Lieutenant  Mason,  district  communi- 
cation superintendent  and  temporarily  in  charge  of  the 
radio  school. 

Plans  beyond  the  tentative  stage  have  placed  the  per- 
sonnel in  the  new  school  at  five  thousand  and  there  are 
possibilities  of  it  assuming  larger  proportions.  Com- 
mander Weaver  in  charge  of  all  naval  radio  work  in  the 
United  States  will  take  command  of  this  largest  and  only 
school  of  its  kind  in  this  country. 

The  school  will  be  the  center  of  all  naval  radio  tele- 
graph and  radio  telephone  instruction  work.  Officers 
are  firm  in  their  belief  that  it  will  be  one  of  the  greatest 
educational  institutions  that  the  navy  ever  has  afforded. 


Tribute  Paid  to  Wireless  Heroes 
/~\N  Memorial  Day  a wreath  was  placed  on  the  monu- 
ment  erected  in  Battery  Park,  New  York,  in  memory 
of  wireless  operators  lost  at  sea.  For  the  fourth  succes- 
sive year  a committee  of  officials  of  the  Marconi  Wireless 
Telegraph  Company  of  America  visited  the  memorial 
fountain  and  with  a simple  ceremony  paid  tribute  to  the 
wireless  men  who  have  given  their  lives  in  the  service 
of  the  merchant  marine. 

The  monument  was  erected  in  1915  by  popular  sub- 
scription during  the  time  when  the  world  was  recovering 
from  the  shock  of  the  Titanic  tragedy. 


Commercial  Wireless  Company  for  China 

A N agreement  has  been  signed  between  Marconi’s 
■**-  Wireless  Telegraph  Company,  Ltd.,  and  the  Chinese 
Government  for  the  formation  of  the  Chinese  National 
Wireless  Telegraph  Company,  with  a capital  of  $3,500,- 
000,  half  the  amount  to  be  subscribed  by  the  Government 
and  half  by  the  Marconi  company. 

The  Marconi  company  will  manufacture  wireless  appa- 
ratus in  China  and  also  maintain  existing  and  future  wire- 
less installations. 


Press  111.  Svce. 

A happy  moment  for  the  amateur  for  the  naval  man  is  breaking;  the 
seal  of  an  amateur  wireless  apparatus  silenced  during  the  war 


Wireless  Aids  Victim  of  Mysterious  Shooting  on 
Shipboard 

T N answer  to  a wireless  call  from  the  steamship 
Makanda  of  the  United  States  Shipping  Board,  lying 
off  Sixty-fourth  street,  Brooklyn,  Capt.  John  Smith  of 
the  police  marine  division  responded  in  a police  launch. 
He  found  John  O’Donnell,  39,  a fireman,  suffering  from 
a gunshot  wound  in  the  left  arm. 

O’Donnell  said  that  when  working  on  the  deck  he 
suddenly  felt  a stinging  sensation  and  discovered  that  he 
had  been  wounded.  He  heard  no  gun  report  and  said 
that  the  shot  must  have  been  fired  from  shore  or  from  a 
passing  vessel.  He  was  treated  and  taken  to  Kings 
County  Hospital. 
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Radio  Service  between  Australia  and  Britain 
Under  Consideration 

A COMMERCIAL  radio  service  between  Australia 
and  the  British  Isles  is  being  considered  by  the 
Australian  Government.  It  is  estimated  the  cost  of 
wireless  transmission  would  be  only  one-third  of  cable 
messages.  If  the  plan  goes  through,  the  cables  still  will 
carry  the  bulk  of  the  code  traffic. 

The  British  War  Cabinet  has  appointed  a telegraphic 
communications  commission,  headed  by  Lord  Milner,  to 
consider  the  establishment  of  State-owned  wireless  sta- 
tions throughout  the  Empire. 


Wireless  Telephone  Discovered  by  Accident 

TP  HE  wireless  telephone  was  the  accidental  result  of  a 
search  for  something  quite  different — the  wireless 
transmission  of  power.  This  was  the  opinion  advanced  at  a 
recent  meeting  of  the  Institution  of  Radio  Engineers  in 
the  Engineers’  Building  by  E.  F.  W.  Alexanderson,  when 
accepting  the  gold  medal  of  the  institution  in  recognition 
of  his  original  research  and  invention  in  the  radio  field. 

“Radio  telephony,”  he  said,  “is  a by-product  of  the 
sustained  radio  waves  as  a method  of  alternating  current 
power  telegraphy  to  reproduce  speech  from  the  transmis- 
sion. With  the  previous  system  of  spark  telegraphy  it 
was  no  more  possible  to  transmit  the  modulations  of  the 
human  voice  than  it  would  be  in  land  dots  and  dashes 
of  the  Morse  code.” 


Marconi  Company  Wins  Important  Patent  Litigation 

IN  a decree  recently  signed  by  Federal  Judge  Mayer, 
the  Marconi  Wireless  Telegraph  Company  of  America 
has  again  been  successful  in  patent  litigation  under  the 
Fleming  Patent  No.  803684  granted  November  7,  1905  to 
Prof.  John  Ambrose  Fleming  of  England,  the  famous 
Marconi  wireless  expert.  This  patent  owned  by  the  Mar- 
coni Company,  covers  the  audion — known  as  one  of  the 
most  sensitive  instruments  for  use  in  wireless  telegraphy 
and  telephony — and  the  decree  obtained  by  the  Marconi 
Company  is  directed  against  the  Atlantic  Communication 
Company,  which  operated  the  high  power  wireless  sta- 
tion at  Sayville,  Long  Island,  prior  to  the  war  in  connec- 
tion with  German  interests. 

The  Sayville  station  was  built  before  the  war  and  was 
finally  taken  over  by  the  United  States  Government,  so 
that  no  injunction  could  issue  in  this  suit,  but  now  the 
Federal  Court  has  held  that  the  receiving  apparatus  em- 
ploying audions  infringes  the  Marconi  Company’s  Flem- 
ing patent  and  the  decree  excludes  the  Atlantic  Communi- 
cation Company  from  all  rights  in  the  invention. 

The  Court  has  appointed  Judge  E.  Henry  Lacombe,  a 
special  master  to  ascertain  the  amount  of  damages  to  be 
assessed  against  the  defendant  company,  the  assets  of 
which  are  all  in  the  hands  of  the  Government. 


International  Company  Begins  Radio  Phone  Sait 

A PATENT  infringement  suit  has  been  started  in  the 
Federal  District  Court  by  the  International  Radio 
Company  of  Wilmington,  Del.,  against  the  Western  Elec- 
tric Company  of  New  York.  The  complaint  alleges  that 
the  International  Company  owns  six  patents  granted  to 
Reginald  A.  Fessenden  and  that  the  apparatus  covered 
by  the  patents  is  being  used  by  the  Western  Electric  in 
making  radio-telephones  which  are  being  sold  to  the  Gov- 
ernment. 

The  plaintiff  asks  for  triple  damages  if  the  defendant 
continues  to  manufacture  and  market  the  telephones. 


The  Armistice  Preliminaries  Hastened  Through 
Use  of  Wireless 

Tl^HEN  the  Huns  last  fall  somewhat  feverishly  indi- 
» ’ cated  the  desirability  of  cessation  of  hostilities  it  was 
the  judicious  use  of  wireless  by  Uncle  Sam,  in  direct  com- 
munication with  the  enemy  on  his  own  stamping-grounds 
which  hastened  the  armistice  preliminaries  and  brought 
the  fighting  to  an  end  Nov.  11.  It  wasn’t  exactly  accord- 
ing to  Hoyle.  In  fact,  communicating  in  such  a forth- 
with and  extemporaneous  manner  in  that  sort  of  situa- 
tion “isn’t  done”  in  well-regulated  diplomatic  circles,  or 
it  hadn’t  been  until  your  Uncle  Samuel  did  it. 

The  story  of  how  it  was  done  was  told  in  the  New  York 
Evening  Post. 

It  was  12  o’clock  noon — one  day  about  Oct.  20,  last — 
when  every  government  wireless  operator  on  duty  in  the 
allied  countries  was  startled  out  of  his  wits  by  a signal- 
call  from  the  radio-station  at  New  Brunswick,  N.  J.  The 
operators  of  the  wireless  stations  of  the  central  powers 
could  not  have  been  more  surprised. 

“P  O Z — P O Z— P O Z — de  N F F,”  buzzed  the  wire- 
less. The  allied  radio  operators  saw  immediately  visions 
of  brazen  treachery  or  equally  brazen  German  spy  opera- 
tions in  the  United  States.  They  saw  visions  of  an 
American  war-scandal,  such  as  the  world  had  never 
known,  court-martials  and  firing  squads  and  possible 
revolution  in  America. 

For  P O Z is  the  radio  call  for  the  German  government 
wireless  station  of  Nauen,  a suburb  of  Berlin,'  and  N F F 
is  the  radio  address  of  the  United  States  naval  sending 
station  at  New  Brunswick,  and  the  two  had  not  been  on 
speaking  terms  for  a long  time. 

There  must  have  been  a real  Prussian  at  the  Nauen 
switchboard,  for  within  two  or  three  minutes,  he  re- 
sponded patronizingly : “Your  signals  are  fine,  old  man.” 

Whereupon  the  “old  man”  in  New  Brunswick  pro- 
ceeded to  dispatch  through  ether  a message  which  was 
not  so  fine  as  it  was  clear.  No  code  was  used.  The  mes- 
sage was  in  plain  English.  It  was  the  first  of  President 
Wilson's  statements  to  the  German  people  carrying  the 
suggestion  that  the  allies  would  conduct  no  negotiations 
for  an  armistice  and  peace  with  the  German  government 
as  then  constituted. 

Thereafter  Washington  was  in  constant  communication 
with  Berlin.  Wireless  was  making  history  at  a faster 
pace  than  all  the  engines  of  destruction  on  the  battle- 
fronts  had  ever  been  able  to  set  up.  Wireless  was  sav- 
ing thousands  of  lives,  perhaps  millions.  The  negotia- 
tions between  Washington  and  Berlin  continued  till  the 
day  the  armistice  was  signed. 


Japanese  Ships  Have  New  Wireless  ’Phones 

TPOKIO  papers  state  that  wireless  telephones  are  to 
be  installed  on  the  Toyo  Risen  Kaisha  passenger 
liners  operating  across  the  Pacific  from  San  Francisco  to 
Yokohama. 

The  department  of  communication  of  Japan,  it  is 
stated,  is  completing  arrangements  to  connect  the  steam- 
ers at  sea  with  public  telephone  centrals  at  Tokio  and 
Yokohama  by  means  of  wireless  telephone  apparatus. 


New  York  Manufacturer  to  Use  Wireless 

A PROMINENT  electrical  and  radio  manufacturing 
concern  of  New  York  City  will  install,  as  soon  as 
the  ban  on  sending  is  lifted,  a complete  Radio  Telephone 
System  between  their  factory  and  several  branch  stores, 
so  as  to  relieve  a greater  portion  of  the  land  telephone 
traffic  between  these  units  of  the  organization. 
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Speed  Record  Made  in  Broadcasting  Wireless 
Communication 

TTHE  navy  in  its  effort  to  establish  a world’s  record 
with  a flight  across  the  Atlantic,  also  set  up  a new 
mark  in  wireless  communication. 

With  the  seaplane  NC-4  zipping  up  the  North  Atlantic 
coast  to  join  its  fellow  fliers  in  cross-sea  flight.  Acting 
Secretary  Roosevelt  grew  anxious  as  to  Commander 
Read’s  progress.  A wireless  telegraph  message  to  the 
NC-4  was  transmitted  as  follows: 


Canadian  Forest  Fires  Fought  by  Wireless  Telephone 

/CANADA  is  employing  the  wireless  telephone  and  air- 
plane  in  forest-protection  service.  Two  machines 
have  been  installed  in  the  Quebec  district,  and  they 
operate  in  conjunction  with  patrol  stations,  with  which 
the  machines  are  in  communication  by  wireless  telephone. 
Such  a system  assures  prompt  discovery  of  forest  fires 
and  early  effort  at  extinguishing  the  blaze  may  result  in 
saving  great  quantities  of  valuable  timber. 


“What  is  your  position  ? 
progress. 


All  keenly  interested  in  your 
“ROOSEVELT.” 


Two  minutes  later  the  radio  operator  took  the  following 
reply  by  wireless  telephone  from  Commander  Read  of  the 
NC-4  on  the  desk  at  the  Navy  Department : 


“Roosevelt,  Washington.  Thank  you  for  good  wishes. 
NC-4  is  twenty  miles  southwest  Seal  Island,  making 
eighty-five  miles  per  hour. 

“READ.” 

In  three  minutes  the  high  power  wireless  stations  had 
flashed  the  news  to  Paris,  London,  Panama,  San  Diego, 
Cal.,  and  all  ships  at  sea. 


Fort  Cliff  Wireless  Compass  Station  Burns 

HP  HE  Coast  Guard  and  Radio  Compass  Station  at  Fort 
*■  Cliff,  Mass.,  has  been  destroyed  by  fire  together  with 
practically  all  of  the  life  saving  apparatus  except  a 
small  surf  boat.  Members  of  the  crew  escaped  by  jump- 
ing from  second  story  windows.  The  station  was  in 
charge  of  Capt.  Matthew  Hoar. 


Wireless  Messages  Received  Inside  S teel  - Concrete 

Vault 

A WIRELESS  telephone  message  from  the  station  at 
New  Brunswick,  N.  J.,  has  been  received  at  Asbury 
Park  inside  a steel  and  concrete  vault  under-ground 
by  W.  Harold  Warren  of  New  Brunswick.  He  had  a 
portable  receiving  set,  carried  in  one  hand,  and  neither 
aerial  nor  ground  connection. 

Two  sets  of  head  receivers  were  used;  a wireless  tele- 
phone speech  from  the  New  Brunswick  radio  station  was 
heard  distinctly. 


New  Transatlantic  Station  at  Montreal 

HP  H E Marconi  Company  will  erect  a long  distance  wire- 
less  station  at  Montreal  to  handle  some  of  its  trans- 
atlantic business.  The  station  will  work  directly  with 
Paris  according  to  the  announcement. 


A fine  aerial  for  a hot  summer  day  wheh  signals  are  coming  in  bad 


The  main  dining  room  of  the  Hotel  Klein,  New  Bruns- 
wick, was  connected  with  the  local  radio  station  by 
•regular  telephone  and  a relay  connection  made  by  wire- 
less telephone.  The  music  of  the  hotel’s  orchestta  was 
clearly  heard  by  Mr.  Warren  inside  the  vault  at  Asbury 
Park. 

The  commandant  of  the  naval  station  said  that  on  the 
last  trip  of  the  steamer  George  Washington  to  France 
with  President  Wilson,  the  orchestra  of  the  hotel  was 
connected  by  wireless  telephone  with  the  vessel  and  the 
music  was  clearly  heard  when  the  ship  was  600  miles  at 
sea. 


Audio  Frequency  Signal*  for  Aviators’  Use  in  Fog 

rP  HE  Navy  Department  has  adopted  an  audio  frequency 
A signal  for  aviators  which  will  enable  them  to  land  with 
safety  in  a dense  fog  or  in  the  dark. 

This  system  of  audio  transmission  which  has  been  per- 
fected has  played  a conspicuous  part  in  the  war  and  is 
now  being  applied  to  the  uses  of  peace.  It  will  be  of 
advantage  to  navigators  finding  their  way  through  fog 
into  port,  as  well  as  to  navigators  in  the  air. 

The  difficulties  encountered  because  of  fog  in  the  recent 
transatlantic  flights  of  the  NC-4’s  and  the  Vickers-Vimy 
airplane  demonstrates  the  need  of  just  such  a device. 
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Mobile  Station  Gets  Two  New  Towers 

TP  WO  new  towers  for  the  wireless  station  of  the  former 
Marconi  station  at  Mobile,  Ala.,  on  top  of  the  Battle 
House  are  being  erected.  This  station  is  under  the 
direction  of  the  government  at  the  present  time.  The 
towers  were  blown  down  in  the  storm  of  July  5,  1916,  and 
were  never  restored  except  in  a small  way.  The  towers 
will  be  about  40  feet  in  height. 


Nauen  and  Eiffel  Tower  Communication  Resumed 

TIT’  IRELESS  communication  between  Nauen  and  the 
” Eiffel  Tower  in  Paris  has  been  resumed  so  that  the 
German  peace  delegation  can  keep  in  close  touch  with 
Berlin. 


British  wireless  men  of  the  11th  Corps  sta- 
tioned at  Weisdorf,  Cologne.  The  building  in 
the  background  is  a part  of  the  great  German 
chemical  works  at  Weisdorf 


Two  Laymen’s  Views  on  Radio 

If  wireless  is  going  to  be  the  means  of  communication 
in  the  future,  why  have  any  argument  over  the  German 
cables? — Buffalo  Commercial. 

Now  that  the  wireless  telephone  between  America  and 
Europe  has  been  established  successfully,  one  would  love 
to  hear  what  Richard  Strauss  is  saying  at  being  ousted 
from  his  conductorship  and  directorship  of  the  Berlin  (no 
longer  Royal)  Opera. — Philadelphia  Record. 


Wireless  Outfit  on  Roof  of  Flying  Club  in  New  York 

TP  HE  American  Flying  Club,  11  East  Thirty-eighth 
street,  New  York,  has  now  a radio  outfit  with  which 
the  members  hope  to  keep  in  touch  with  aircraft  flights 
at  a great  distance. 

Advantages  pointed  out  at  the  clubhouse  are  that  the 
club  will  be  able  to  promote  public  interest  in  the  opera- 
tions of  aircraft  by  disseminating  such  information  as  may 
be  received.  The  members,  most  of  whom  served  as 
pilots  in  the  European  war,  feel  generally  that  it  will  be  a 
help  to  their  craft  in  many  ways  if  they  can  educate  the 
public  regarding  it.  They  believe  that  at  present  too 
little  is  known  about  the  doings  of  the  fliers. 

Recently,  it  was  stated  at  the  clubhouse,  many  flying 
clubs  of  other  cities  have  written  to  this  organization 
suggesting  affiliation. 

The  club’s  president  is  Lawrence  L.  Driggs  and  its 
honorary  president  Gen.  Charles  T.  Menoher,  head  of 
the  army  air  service.  Many  noted  air  fighters  are  among 
the  members.  It  has  no  connection  with  any  other  organ- 
ization. 


Americans  Ably  Assist  a German  Station  in  Africa 

AS  late  as  the  middle  of  January  a German  wireless 
station  was  operating  in  Africa.  How  this  station 
was  discovered  and  the  amusing  incident  which  accom- 
panied the  discovery  is  reported  by  Gordon  Stiles, 
Chicago  News  correspondent.  It  appears  that  the  officers 
of  one  of  the  giant  radio  plants  conducted  by  the  Amer- 
ican army  of  occupation  had  their  suspicions  aroused  by 
the  nature  of  the  messages  which  were  being  sent  out 
from  the  Nauen  tower  near  Berlin,  and  after  a long  in- 
vestigation they  came  to  the  conclusion  that  the  German 
government  was  communicating  with  some  foreign  sta- 
tion. 

Working  on  that  theory,  they  finally  discovered  that  in 
the  mass  of  news  and  propaganda  emanating  from  Nauen 
was  a code.  Further,  it  developed  that  these  code  mes- 
sages were  addressed  to  a station  in  Africa..  Once  the 
Americans  had  worked  out  the  code  it  was  easy  to 
decipher  the  messages,  which  really  were  harmless,  but 
the  German  government  had  been  steeped  in  intrigue  for 
so  long  that  it  was  second  nature  to  go  the  longest  way 
around  if  there  was  an  element  of  secrecy  in  such  a 


course. 

At  any  rate,  having  the  messages  in  their  possession, 
the  American  wireless  men  sat  down  to  await  the  reply. 
This  came  in  due  course  and  was  easily  received  by  the 
American  operators.  Not  so  with  the  Nauen  tower.  It 
seems  that  the  waves  were  very  weak  and  also  that  the 
German  amplifiers  have  been  surpassed  by  those  of  the 
American  radio  service.  The  result  was  that  the  Ger- 
mans never  received  the  message. 

The  officer  in  charge  of  the  American  station  is  a bit 
of  a wag.  He  held  up  the  message  three  days  and  then 
sent  it  through  in  perfectly  good  German  to  the  Nauen 
tower,  adding,  “So  sorry,  old  man,  your  amplifiers  are 
not  up  to  the  Yankee  ones,”  and  the  Nauen  tower  oper- 
ator was  a good  enough  sport  to  acknowledge  the  mes- 
sage. Nothing  has  been  heard  of  the  African  station 
since. 


New  England’s  Compass  Stations  Installed 


/~\NE  of  the  most  helpful  uses  of  wireless  has  been 
inaugurated  in  the  radio  compass  stations  now  being 
installed  at  harbor  entrances  and  at  dangerous  head- 
lands around  the  New  England  coast.  On  the  Rhode 
Island  shore,  there  is  one  at  Prices  Neck  and  another  is 
under  construction  at  Watch  Hill.  The  arrangement 
enables  a vessel,  by  wireless  communication  with  the 
stations  to  get  its  compass  bearings  with  respect  to  the 
coast,  or  find  out  its  position  at  sea.  The  stations  will 
furnish  positions  to  ships  within  thirty  miles  of  the 
entrance  to  the  outer  channel  of  a harbor,  and  bearings 
to  within  one  hundred  miles. 

Within  the  radius  of  the  operation  of  these  stations 
there  should  be  no  repetition  of  such  miscalculation  as 
resulted  in  the  stranding  of  one  of  our  transports  from 
Europe  on  Fire  Island,  while  .feeling  its  way  in  a fog 
toward  New  York.  There  are  various  methods  of  find- 
ing the  position  of  a ship  on  approaching  land,  but  only 
one,  taking  soundings,  is  available  in  weather  thick 
enough  to  shut  out  the  shore  line ; and  the  lead  is  of 
little  use  until  the  ship  is  in  dangerous  proximity  to  the 
land.  In  the  case  of  the  stranded  transport  the  navi- 
gating officer  had  been  tracing  his  course  by  dead 
reckoning,  after  some  days  of  fog.  Had  he  been  able 
to  call  a compass  station  he  could  have  obtained  his 
position  and  true  bearings  as  soon  as  he  approached  the 
New  England  coast,  and  been  guided  safely  to  New 
York  by  repeated  communications.  For  ships  on  the 
sea  not  looking  for  a harbor  entrance,  the  service  should 
prove  equally  valuable  where  the  latitude  and  longtitude 
have  become  uncertain  owing  to  encounters  with  storm 
or  fog. 
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T T was  mentioned  in  the  preceding  article  that  Mr. 

Weagant  observed  the  necessity  for  local  tuning  of 
each  loop  in  all  arrangements  employing  two  widely  sepa- 
rated closed  circuit  loops  or  cages  connected  to  a central 
receiving  station  by  long  low  horizontal  leads.  This  re- 
quired placing  an  operator  at  each  cage  and  informing 
him  by  telephone  just  what  adjustments  were  to  be  made 
in  order  to  change  the  wave  length  or  to  obtain  a good 
static  balance.  Obviously,  this  was  not  a convenient  ar- 
rangement, and  an  added  objection  previously  mentioned, 
was  that  the  long,  low  horizontal  leads  acted  as  aerials, 
picking  up  both  static  and  signals.  Although  this  particu- 
lar structure  gave  a marked  reduction  in  static  currents 
while  retaining  useful  amounts  of  the  signal  currents,  it 
cannot  be  said  to  have  fully  satisfied  the  requirements  of 
modern  radio  engineering  and  commercial  practice. 

In  an  effort  to  overcome  the  troubles  incident  to  the 
use  of  the  loops  with  long  low  leads,  Mr.  Weagant  and 
Mr.  Waterman,  jointly,  conceived  the  idea  of  making  the 
loop  and  lead-in  wires,  one ; and  accordingly  experiments 
were  conducted  with  two  loops,  each  of  which  consisted 
of  a single  turn  of  wire  extending  out  from  the  station 
and  back  again.  This  arrangement  was  free  from  points 
where  abrupt  changes  in  the  circuit  constants  took  place, 
which  was  not  the  case  with  the  cage  aerials  which  made 
use  of  the  long  horizontal  leads. 

A particular  form  of  the  Weagant- Waterman  antennae 
is  shown  diagrammatically  in  figure  18.  In  figures  19  to 
33  other  structures  are  illustrated,  showing  experimental 
steps  with  various  loops  consisting  of  a plurality  of  turns, 
or  single  turns  with  different  spacings  and  other  modifi- 
cations. In  the  practical  installation  of  the  system  of 
figure  18  at  Lakewood,  N.  J.,  in  the  spring  of  1918,  the 
spacing  between  the  upper  and  lower  wires  was  15  feet. 
The  poles  were  30  feet  high  and  each  loop  was  about  three 
miles  in  length. 

One  of  the  first  discoveries  made  in  connection  with 
the  enlarged  single-turn  loops,  was  that  they  could  not  be 
tuned  to  sharp  resonance  with  any  particular  incoming 
frequency;  in  fact,  the  insertion  of  inductances  and  ca- 
pacities in  the  loops  to  establish  resonance  at  different 
wave  lengths  had  seemingly  no  effect  upon  their  fre- 
quency of  oscillation. 

It  was  believed  that  this  result  was  due  to  a current 
distribution  in  the  loops  of  such  a nature  that  a current 
node  existed  at  the  point  of  insertion  of  the  tuning  de- 
vices. This  distribution  was  successfully  altered  by  the 
insertion  of  inductances  at  suitable  points.  A coil  of  30 
millihenries  was  inserted,  successively,  in  the  upper  wire 
at  points  between  the  receiving  station  and  the  other  end 
of  the  loop ; it  was  found  that  the  tuning  improved  con- 
stantly as  the  coil  was  moved  from  one  end  toward  the 
middle,  but  it  became  poorer  as  the  coil  was  moved  from 
the  middle  toward  the  end. 

* Several  of  the  drawings  included  in  this  abstract  were  not  disclosed 
at  the  Institute  meeting.  Special  permission  to  publish  them  in  the  Wire- 
less Age  has  been  granted  by  Mr.  Weagant. 


. It  is  interesting  also  to  note  that  when  an  inductance 
was  inserted  in  the  lower  wire  it  produced  no  result.  When 
coils  were  inserted  in  the  middle  points  of  both  lower  and 
upper  wire  at  the  same  time,  the  effect  of  the  latter  was 
annulled.  Experiments  showed  that  30  millihenries  was 
about  right  for  a wave  length  of  12,000  meters  and  5 
millihenries  for  6,000  meters,  but  either  value  was  suffi- 
ciently acceptable  for  both  wave  lengths,  with  loops  each 
three  miles  long. 

After  this  definite  method  of  tuning  had  been  deter- 
mined, the  results  secured  in  balancing  out  static  and  re- 
taining the  signal  were  most  satisfactory.  The  over-all 
results  obtained  were  better  than  those  secured  with 
smaller  loops  spaced  far  apart  and  connected  to  the  re- 
ceiving apparatus  with  long  low  horizontal  lead  wires, 
because  in  that  arrangement  the  leads  had  acted  as  aerials 
and  reduced  the  effective  spacing  of  the  two  end  loops 
or  cages.  The  most  effective  spacing  of  two  such  loops 
was  found  to  be  one-half  wave  length  between  the  cen- 
ters, which  is  in  agreement  with  the  theory  previously 
outlined. 

Special  Forms  of  the  Weagant  Antennae 

An  exhaustive  series  of  experiments  with  enlarged 
loops  of  various  types  were  carried  on  at  Lakewood,  N.  J. 
Various  modifications  such  as  shown  in  figures  19  to  33 
were  put  under  observation.  In  most  of  these  drawings, 
the  antenna  structures  are  self-explanatory.  All  those 
used  were  found  effective  in  eliminating  static  inter- 
ference. 

It  was  believed  that  the  construction  shown  in  figure  31 
would  give  greater  effective  wave  length  separation  if 
the  receiving  aerial  extracted  energy  from  passing  elec- 
tromagnetic waves  in  accordance  with  the  usually  ac- 
cepted theory.  But  the  experiment  proved  quite  con- 
clusively that  the  loops  did  not  behave  in  accordance  with 
this  assumption  and,  as  Mr.  Weagant  stated,  his  whole 
work  has  demonstrated  that  existing  ideas  of  the  mech- 
anism by  which  the  loop  aerial  extracts  energy  from  a 
passing  electromagnetic  wave  will  have  to  be  consider- 
ably modified. 

In  explanation  of  the  special  constructions  shown  in 
figures  19  to  33 : In  figure  19  the  two  ends  of  the  loop 
are  left  open  at  point  3.  This  arrangement  was  found 
to  operate  quite  as  effectively  as  when  the  circuit  was 
closed.  In  figure  30,  the  loops  are  closed  at  the  ends  4 
by  variable  condensers.  In  figure  21,  the  loops  are  open 
at  the  upper  conductors  6.  Figures  22  and  23  show  loops 
with  different  spacings  between  wires,  figure  23  particu- 
larly showing  the  loops  supported  a greater  distance 
above  the  earth  than  in  the  preceding  figures.  Figures 
24  to  29  show  loops  containing  a plurality  of  turns,  while 
in  figures  30  to  33  forms  of  loops  having  graded  con- 
stants are  indicated.  In  the  circuit  shown  in  figure  24, 
the  localized  inductance  15  is  included  in  the  construction 
of  the  loop  itself ; it  may  be  located  at  any  desired  point 
in  the  length.  In  all  these  arrangements  the  lead-in  wires 
extending  from  the  end  of  the  loops  nearest  the  receiving 
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station  are  passed  into  the  receiving  apparatus  through 
metallic  covered  cable. 

Practical  Circuits 

Detailed  working  circuits  of  the  Weagant  two  aerial 
system  for  static  elimination  may  now  prove  of  interest. 
Figure  34  shows  more  fully  the  station  house  circuits 
disclosed  fundamentally  in  figure  18,  with  the  exception 
that  the  centrally  located  line  inductances  are  not  shown. 
Loading  coils  L-6  and  L-7  are  inserted  in  the  lower  lead 
of  each  loop  and  reversing  switches  S-l  and  S-2  are 
placed  between  the  loops  and  stationary  goniometer  coils, 
to  obtain  the  most  effective  working.  Variable  conden- 
sers C-l,  C-2  and  C-3  are  inserted  in  the  center  of  each 
goniometer  coil.  Another  reversing  switch  S-3  is  placed 
in  the  intermediate  tuning  circuit  which  includes  the  ro- 
tating coil  of  the  goniometer  L-3,  the  load  inductance  L-4 
and  the  coupling  coil  -L-5  acting  upon  L-6  which  in  turn 
actuates  the  oscillation  detector  V-3. 


series  tuning,  the  single  blade  switches  S-5  and  S-6  are 
opened,  S-3  and  S-4  being  closed  to  the  top  set  of  con- 
tacts. For  parallel  tuning,  S-5  and  S-6  are  closed,  S-3 
and  S-4  being  closed  to  the  bottom  set  of  contacts. 

Loading  inductances  L-ll,  L-12,  L-13  and  L-14  are 
placed  between  the  leads  and  the  goniometer  coils  so  that 
either  one  or  two  loadings  may  be  cut  in  each  loop.  The 
reversing  switch  S-7  permits  the  most  favorable  connec- 
tion to  the  detector  circuits  to  establish  a satisfactory 
static  balance. 

In  all  of  the  foregoing  arrangements,  the  general  pro- 
cedure to  balance  out  static  and  retain  the  signal  is,  in 
brief,  as  follows:  The  rotary  coil  of  the  goniometer  is 
placed  in  inductive  relation  to  one  of  the  two  loops ; the 
circuits  are  then  tuned  until  the  maximum  signal  strength 
is  obtained.  A similar  procedure  is  carried  out  in  respect 
to  the  other  loop.  Both  loops  are  then  connected  to  the 
goniometer  and  the  third  coil  is  rotated  to  a position  giv- 
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Figures  19  to  23 — Various  forms  of  the  Weagant  antennae  system  utilizing  two  single  turn  loops  separated 

at  an  appreciable  fraction  of  a wave  length 


This  particular  diagram  shows  an  oscillating  vacuum 
tube,  the  plate  circuit  being  shunted  by  an  inductance 
and  capacity  in  series,  but  any  type  of  detector  and  cir- 
cuit suitable  for  damped  or  undamped  wave  reception 
may  be  employed. 

Because  the  variable  condensers  are  connected  in  series 
with  the  stationary  goniometer  coils,  the  circuit  of  figure 
34  is  said  to  employ  series  tuning  in  contrast  to  figure  35 
where  the  same  condensers  are  connected  in  parallel  with 
the  stationary  coils.  The  diagram,  figure  36,  on  the  other 
hand,  includes  a set  of  switches  which  permit  either  series 
or  parallel  tuning,  at  the  will  of  the  operator. 

In  the  improved  circuit,  figure  35,  line  inductances  L-9 
and  L-10  are  inserted  at  approximately  the  center  of  the 
upper  wire  of  each  loop,  the  lower  wire  of  each  loop  con- 
taining the  loading  coils  L-6  and  L-7.  In  the  universal 
circuit  for  the  two  aerial  arrangement  shown  in  figure 
36,  S-l  and  S-2  are  reversing  switches  inserted  between 
the  leads  and  the  goniometer;  S-3  and  S-4  permit  the 
variable  condensers  C-l  and  C-2  to  be  placed  in  series  or 
in  parallel  with  the  stationary  goniometer  coils.  For 


ing  maximum  signals  and  minimum  static.  A finer  bal- 
ance is  then  obtained  by  adjusting  the  inductance,  ca- 
pacity and  resistance  in  both  loops. 

One  particular  modification  of  the  Weagant  system  for 
the  elimination  of  static  is  shown  in  figure  36-A,  a circuit 
which  was  employed  in  very  early  experiments  at  Belmar, 
N.  J.  Fundamentally,  it  consists  of  a loop  antenna  A-l, 
grounded  to  earth  through  the  tuning  inductance  L-l  and 
the  variable  condenser  C-l.  The  coil  L-l  acts  inductively 
on  the  secondary  coil  L-3,  the  terminals  of  which  are 
extended  to  a detecting  circuit  as  usual.  A closed  circuit 
loop  A-2  of  the  early  type,  with  long  low  horizontal 
leads  was  connected  to  the  coil  L-2  with  the  variable  con- 
denser C-3  in  series ; this  coil  also  acts  inductively  on  the 
secondary  L-3. 

It  was  possible  with  this  arrangement  to  take  advantage 
of  the  relative  flow  of  currents  and  the  inherent  differ- 
ences of  phase  between  the  currents  in  the  grounded 
antenna  and  in  the  closed  circuit  loop,  to  balance  out 
static  currents  and  retain  the  signal  currents. 

Commenting  upon  the  results  obtained  with  the  two 
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aerial  system  as  installed  at  the  Lakewood,  N.  J.,  station, 
Mr.  Weagant  said: 

“This  station  was  operated  continuously  from  the  mid- 
dle of  July  until  the  end  of  September  with  a force  of 
three  operators,  each  working  eight  hours,  copying  mes- 
sages sent  out  by  Lyons,  Carnarvon,  and  Nauen,  regular- 
ly, and  occasionally  other  stations.  This  continued  oper- 
ation was  undertaken  to  determine  the  capabilities  of  the 
system  in  a practical,  commercial  way,  during  the  worst 
period  of  the  summer  and  at  all  hours  of  the  day.  The 
results  secured  were  most  gratifying,  the  total  interrup- 
tions experienced  being  of  no  greater  total  duration  than 
those  of  good  cable  working  between  the  same  points 
and  at  the  same  time  of  year. 

“It  was  found  that  when  the  signal  from  the  European 


fact  that  when  the  signal  weakened  greatly  the  click  type 
of  static  was  present  in  sufficient  quantities  to  cause  the 
trouble,  and  that  when  the  signal  intensity  was  greatly 
amplified  in  order  to  be  heard,  the  amplification  also 
brought  up  this  .disturbance  with  its  ratio  to  the  signal 
unaltered.” 

Continued  experimenting  eventually  culminated  in  the 
perfection  of  a three  aerial  system  which  eliminated 
most  effectively  both  the  grinders  and  the  click  type  of 
static  and  moreover  gave  signals  of  sufficient  audibility 
for  continuous  reception  from  European  stations  of  a 
much  lower  power  than  required  to  give  response  with 
the  two  aerial  arrangement.  The  three  aerial  arrange- 
ment permitted  reception  through  the  worst  fading 
periods  without  interruption. 
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Figurei  24  to  28 — Loop  terials  of  the  Weagant  system  containing  either  a plurality  of  turns  throughout  their  length  or  through 
a part  of  their  length.  Various  spacings  between  the  upper  and  lower  wires  and-  between  the  wires  and  the  earth  are  indicated 


stations  was  of  normal  intensity  the  heaviest  static  ex- 
perienced at  any  time  was  unable  to  interfere  in  the 
slightest,  but  that  on  the  contrary,  it  might  have  been  very 
much  more  severe  without  causing  trouble.  Reception 
under  this  condition  was  almost  invariably  good  enough 
for  high  speed  automatic  reception. 

“A  few  thunderstorms  occurred  during  this  time  and 
some,  but  not  all  of  them,  prevented  reception  while  they 
lasted.  There  were  also  periods  recurring  regularly 
every  day  between  four  and  six  o’clock  in  the  afternoon 
and  between  twelve  and  two  o’clock  in  the  morning  when 
the  intensity  of  the  received  signals  from  Carnarvon  and 
Nauen  fell  off  enormously,  on  some  occasions  falling  as 
low  as.  l/100th  of  their  normal  intensity.  During  a few 
of  these  fading  periods,  interruptions  were  experienced 
varying  from  five  to  ten  minutes,  to  perhaps  one  hour. 
The  worst  of  these  periods  was  usually — but  not  always — 
the  midnight  to  two  a.m.  period  when,  although  the 
static  was  generally  lighter  than  during  the  afternoon 
fading  period,  at  which  time  its  maximum  intensity  oc- 
curred, the  decrease  of  signal  strength  was  rather  greater. 
A careful  study  of  the  conditions  during  these  fading 
periods,  convinced  me  that  the  difficulty  was  due  to  the 


Characteristics  of  Static 


In  support  of  his  theory  which  classified  “grinders”  as 
a type  of  static  which  is  propagated  vertically,  and  the 
“clicks”,  a type  which  is  propagated  horizontally,  Mr. 
Weagant  declared  that  continuous  experimenting  had 
established  beyond  doubt  that  the  characteristics  of  the 
two  prevailing  types  of  static  were  well  defined.  The 
“grinders”  are  most  prevalent  in  the  warm  season,  be- 
tween the  noon  hours  and  sunrise  of  the  following  morn- 
ing. 

Grinders  generally  produce  in  the  telephone  a con- 
tinuous rattle,  with  occasional  heavier  crashes.  This 
type  of  static  seems  to  be  vertically  propagated  and  cer- 
tainly affects  aerials  separated  by  considerable  distances 
simultaneously.  The  two  aerial  system  effectually  ex- 
cludes the  grinders.  The  click  type,  however,  which  is 
apparently  propagated  horizontally,  had  to  be  dealt  with 
in  another  manner. 

Defining  the  clicks,  Mr.  Weagant  said  they  are  widely 
spaced  crashes  and  are  most  noticeable  during  the  cooler 
periods  of  the  year  and  day.  They  do  not  interfere,  ex- 
cept on  rare  occasions,  with  signals  equal  to  the  normal 
strength  of  Carnarvon,  Nauen,  or  Lyons,  but  during 
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reception  from  stations  of  smaller  power,  such  as  Clif- 
den,  Ireland  and  Eiffel  Tower,  Paris,  the  clicks  caused 
marked  interference  with  the  two  aerial  arrangement,  and 
any  adjustments  that  reduced  the  click  type  of  static 
reduced  the  signal  also. 

By  applying  a principle  hitherto  unknown  in  radio 
engineering,  both  clicks  and  grinders  were  eliminated 
while  the  full  signal  strength  of  foreign  stations  was 
retained.  A description  of  the  three  aerial  arrangement 
follows. 

The  Static  Tank 

Since  the  two  loop  aerial  system  had  not  as  yet  shown 
itself  capable  of  sufficiently  differentiating  between  the 
horizontally  moving  type  of  static  and  the  signal  so  as 


be  withdrawn  from  the  static  tank  to  balance  out  the 
static  currents  in  a third  receiving  aerial  associated  with 
the  system  (which  picks  up  both  static  and  signals)  retain- 
ing only  the  signal  currents.  As  will  appear  further  on, 
several  modifications  of  the  static  tank  are  possible,  but 
the  one  about  to  be  described  has  proved  very  effective, 
and  from  a commercial  viewpoint  is  thoroughly  practical 
for  24  hour  transoceanic  reception. 

Referring  now  to  the  diagram,  figure  37,  it  will  be 
observed  that  two  dosed  circuit  loop  antennae,  each  of 
which  are  3 miles  long  (for  the  longer  wave  lengths) 
are  mounted  on  short  poles  and  connected  to  the  primary 
coils  of  a goniometer  located  at  a central  point  of  the 
antenna  system.  As  usual,  the  detecting  circuit  is  coupled 


Figure  32 


to  permit  reception  during  the  severest  periods  of  signal 
fading,  Mr.  Weagant  carried  on  a series  of  scientific 
investigations  with  a three  aerial  arrangement  in  which 
the  two  loops  of  the  previous  system  were  used  as  a 
“static  tank.”  This  system  made  possible  the  reception 
of  signals  from  European  stations  of  a much  lower  order 
of  power  than  that  employed  by  Carnarvon  or  Nauen. 
Although  many  times  during  the  summer  attempts  were 
made  to  copy  Eiffel  Tower,  France,  on  8000  meters,  with 
the  two  aerial  arrangement,  satisfactory  signals  were  ob- 
tained Only  during  the  time  when  the  “grinders”  type 
of  static  predominated.  When  the  “click”  type  of  static 
occurred  these  stations  could  not  be  read.  As  a proof  of 
the  utility  of  the  three  aerial  system  a particular  test  was 
made  through  static  disturbances  of  such  intensity  that 
the  signals  from  Eiffel  Tower  were  much  below  normal. 
It  was  barely  possible  to  determine  the  presence  of  signal 
with  the  two  aerial  arrangement,  but  with  the  three  aerial 
arrangement  the  signal  was  not  only  readable,  but  was 
of  such  intensity  that  it  could  be  read  with  the  telephones 
removed  from  the  ear. 

Before  going  into  the  details  of  the  static  tank,  it  may 
be  well  to  define  it  briefly.  The  static  tank  may  be  charac- 
terized as  a source  of  static  currents  of  both  the  click 
and  grinders  type  of  variable  frequency,  but  not  a source 
of  wireless  telegraph  signals.  Hence,  static  currents  can 


to  an  intermediate  circuit  which  embraces  the  rotating 
coil  of  the  goniometer. 

Immediately  underneath  the  closed  circuit  loops  is  a 
long  low  horizontal  antenna  A-l,  6000  feet  long  (in  the 
Lakewood  installation)  which,  through  the  medium  of 
the  coils  L-15  and  L-16,  is  coupled  to  the  intermediate 
tuning  circuit,  which  circuit  also  includes  the  rotating 
coil  of  the  goniometer.  All  three  antennae  lie  in  the 
same  plane  and  are  preferably  pointed  in  the  direction 
of  the  sending  station. 

In  contrast  to  the  two  aerial  system,  of  figure  18  and 
others  following,  the  two  loops  in  this  arrangement  are 
used  to  build  up  the  static  currents  and  to  balance  out 
the  signal  currents.  The  two  loops  then  constitute  a 
static  tank  in  which  static  currents  of  any  desired  fre- 
quency may  be  stored  up,  so  to  speak,  for  balancing  pur- 
poses. 

The  long  low  horizontal  antenna  A-l  on  the  other 
hand,  picks  up  both  static  and  signals  and  its  primary 
coils  L-15  and  L-16  also  act  upon  the  detector  circuits. 
By  effecting  proper  coupling  and  connections  between  the 
static  tank  and  the  receiving  aerials,  the  static  currents 
accumulating  in  the  static  tank  can  be  brought  into  op- 
posite phase  with  the  static  currents  in  the  horizontal 
antenna,  resulting  in  substantially  complete  annulment, 
yet  retaining  the  full  strength  of  signal.  In  fact,  Mr. 
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Weagant  pointed  out  that  the  strength  of  the  resulting 
signal  was  equal  to  that  obtained  with  the  two  aerial 
arrangement  when  if  was  adjusted  to  give  maximum 
signal  currents  rather  than  maximum  static  currents. 


plitude  and  accordingly  the  result  of  the  opposing  oscil- 
lations is  not  zero  as  shown  in  figure  38.  In  other  words, 
useful  amounts  of  the  click  type  of  static  as  well  as  the 
grinders  type  are  retained  by  the  static  tank  and  may  be 


Loop  /Serial. 


,Loop  /Serial 


Figure  34 — Circuit!  of  the  Weagant  two-aerial  ayatem  for  static  elimination  showing  the  position  of  the  goniometer  and  the  necessary  reversing 
switches  for  obtaining  a satisfactory  static  balance.  In  this  circnlt  the  variable  condensers  are  connected  in  series  with  the  goniometer  coils 


How  "Clicks"  and  “Grinders"  Accumulate 
in  the  Static  Tank 

The  fact  that  the  static  tank  becomes  a source  of 
static  currents  of  both  the  click  and  grinders  type  requires 
some  explanation.  For  it  would  appear  that  since  the 
“clicks,”  which  have  been  classified  as  a type  of  static 
that  is  propagated  horizontally,  would  be  neutralized  as 
are  the  signal  currents  when  the  goniometer  is  adjusted 
to  annul  signals.  The  static  tank,  however,  has-  proved 
to  be  a source  of  both  “clicks”  and  “grinders”  as  will 
now  be  explained. 

Assume  the  reception  of  highly  damped  static  waves 
from  left  to  right  or  vice  versa  upon  two  loop  aerials 
such  as  shown  in  figure  37,  giving  one-half  wave  length 
separation  for  the  signal  wave ; the  static  wave  acts  first 
upon  one  aerial  and  then  on  the  other,  with  the  result 
that  the  first  half-cycle  of  the  highly  damped  oscillation 
in  the  first  aerial  is  unopposed,  because  the  current  has 
had  time  to  go  through  a complete  half-cycle,  before  the 
wave  continues  its  motion  and  affects  the  second  loop. 


used  to  balancing  out  similar  static  currents  in  an  ordinary 
receiving  aerial.  Still  better  results  are  secured  by  damp- 
ing heavily  the  loop  antennae  through  the  insertion  of 
series  resistances  until  the  wave  trains,  due  to  static, 
become  shorter  and  shorter  until  all  the  energy  is  dis- 
sipated in  the  first  half-cycle.  Under  these  conditions, 
although  the  loops  are  coupled  to  the  receiving  set  so  that 
the  wireless  signal  completely  cancels  out,  the  entire 
static  current  remains,  resulting  in  the  curious  curve 
shown  in  figure  39  which  comprises  two  half-oscillations, 
both  in  the  same  direction. 

Mr.  Weagant  was  careful  to  point  out  that  the  first 
half-oscillation  of  the  signaling  current  is  also  unopposed, 
but  in  the  case  of  undamped  wave  reception  only  1/7000 
part  of  the  energy  which  is  required  to  make  a dot  effects 
the  detector;  in  other  words,  the  static  tank  retains  a 
very  slight  amount  of  the  signaling  current  even  when 
the  loops  give  one-half  wave  lengh  separation.  A general 
order  of  the  result  obtained  with  the  most  effective  spac- 
ing? may  be  secured  with  any  appreciable  wave  length 


L-/o 


Figure  35 — A modification  of  figure  34  employing  parallel  tuning.  The  condensers  C-l  and  C-2  are  connected  in  parallel  with  the  leads  from  the  loops 


The  current  generated  in  the  second  loop  then  flows 
back  to  the  receiving  apparatus.  Further  consideration 
will  reveal  that  the  first  half-oscillation  from  the  second 
aerial  is  opposed  to  the  second  half-oscillation  from  the 
first  aerial,  and  so  on  throughout  the  wave  train.  But 
because  the  oscillations  are  damped,  the  opposing  cycles 
in  the  first  and  second  loops  do  not  have  the  same  am- 


separation;  that  is,  although  the  loops  may  have  fixed 
dimensions,  they  can  be  worked  over  a considerable  range 
of  wave  lengths  with  slight  decreases  in  the  intensity  of 
the  signals. 

In  regard  to  the  reception  of  the  clicks  propagated  at  an 
angle  to  the  planes  of  the  loops,  it  is  interesting  to  note 
that  as  the  angle  increases,  the  resulting  static  pulses 
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overlap,  as  shown  in  figure  39-A;  and,  as  Mr.  Wea- 
gant  pointed  out,  through  part  of  the  azimuthal 
angle,  the  intensity  of  the  oscillations  produced  by 
static  vary  along  the  cosine  curve,  spreading  out  some- 
what as  the  angle  increases.  If,  therefore,  this  system  is 
balanced  against  a third  aerial,  the  curve  of  reception  of 
which  is  a cosine  curve  and  both  signal  and  static  currents 
are  flowing,  the  static  currents  due  to  the  click  type  of 
static  will  oppose  and  the  residue  will  be  the  order  of  the 
difference  between  the  dotted  curve  shown  in ‘figure  40 
and  the  cosine  curve  shown  in  the  solid  lines.  From  this 
it  is  apparent  that  a very  large  order  of  reduction  is  pos- 
sible, retaining  the  full  signal  strength  developed  by  the 
third  aerial. 

Early  Form  of  the  Static  Tank 
One  of  the  early  methods  of  using  the  static  tank  is 
shown  in  figure  41,  wherein  the  cages  or  loops  A and  B 
are  separated  several  thousand  feet  and  connected  to  a 
centrally  located  receiving  set  by  long  low  horizontal 
leads.  The  loop  E,  which  in  this  case  is  the  receiving 
antenna,  is  also  coupled  to  the  receiving  set.  Like  the 


angle  in  respect  to  the  earth.  The  horizontal  antenna 
mounted  on  the  “tether”  is  associated  electrically  with 
the  closed  circuit  loop  A-2  which  is  employed  as  a receiv- 
ing antenna.  The  “tether”  antenna  is  employed  as  a 
static  tank;  that  is,  it  may  be  made  a source  of  static 
currents,  but  not  a source  of  signal  currents.  The  loop, 
on  the  other  hand,  is  a source  of  both  static  and  signal 
currents  and  the  static  currents  therein  may  therefore 
be  opposed  to  those  in  the  “tether”  and  thus  be  an- 
nulled. 

In  point  of  explanation  of  the  phenomenon  of  the 
pivoted  antenna : It  has  been  believed  for  some  time  that 
because  the  earth  is  not  a perfect  conductor,  the  wave 
front  of  horizontally  propagated  wireless  waves  may  not 
be  strictly  vertical,  but  may  be  tipped  forward  or  back- 
ward at  an  angle  to  the  horizontal.  Weagant  was  the 
first  to  prove  this  in  practice,  for  he  found  that  by  tilting 
the  antenna  A-l  of  figure  42  at  various  angles  to  the 
horizontal  and  pointing  it  in  the  proper  direction,  an 
angle  can  be  found  which  presumably  is  normal  to  the 
wave  front  of  the  signals  and  at  which  tht  antenna  will 


method  shown  in  figure  37,  loops  A and  B are  employed 
as  a static  tank  and  loop  E is  the  receiving  aerial  which 
picks  up  both  static  and  signal  waves.  The  procedure 
in  this  case  is  as  usual  in  the  three  aerial  system;  the 
loops  A,  B and  E,  are  all  tuned  to  the  frequency  of  the 
incoming  signal,  but  A-l  and  A-2  are  coupled  to  the 
common  receiving  circuit  in  such  a way  that  the  signal 
balances  out,  the  static  currents  being  retained.  The  loop 
E picks  up  both  static  and  signals  and  is  also  coupled  to 
the  receiving  circuit.  By  proper  adjustment  of  couplings, 
etc.,  a complete  static  balance  is  obtained. 

The  “Whippet”  Static  Tank 

In  order  that  the  static  tank  aerials  may  give  one-half 
wave  length  separation,  very  long  antennae,  up  to  six 
miles  in  length,  are  required  for  the  longer  waves  em- 
ployed in  wireless  communication  from  continent  to  con- 
tinent. Offsetting  any  objection  which  might  arise  on 
this  score,  Mr.  Weagant  astonished  his  listeners  by  de- 
scribing a miniature  form  of  static  tank  and  associated 
receiving  aerial  capable  of  transoceanic  reception,  which 
could  be  mounted  upon  the  speaker’s  platform.  He 
described  the  arrangement  illustrated  in  figure  42,  which, 
in  addition  to  acting  as  a static  tank,  serves  to  prove  that 
electromagnetic  waves  while  in  transit  may  be  consider- 
ably distorted  from  their  initial  angle  in  respect  to  earth. 

In  brief,  a horizontal  antenna  A-l,  25  feet  in  length  is 
mounted  on  a “tether”  arm  B,  which  may  be  rotated 
around  its  vertical  axis  on  the  pivot  P and  placed  at  any 


not  pick  up  signals;  but  it  continues  to  pick  up  static 
which  was  to  be  expected  on  the  assumed  theory  of 
vertically  propagated  static  waves.  The  “tether”  anten- 
na then  becomes  a static  tank,  but  the  correct  angle,  of 
course,  must  be  found  for  each  transmitting  station  in 
order  that  the  tank  will  not  pick  up  the  signaling  wave. 

Mr.  Weagant  has  found  that  the  “tether”  antenna  de- 
termines the  angle  of  the  advancing  wave  with  remark- 
able accuracy,  it  being  possible  to  determine  the  position 
for  minimum  signals  within  one  or  two  degrees. 

To  illustrate  more  clearly  the  assumed  operation  of  the 
“tether”  antenna,  a possible  direction  of  wireless  telegraph 
waves  is  shown  by  the  single  pointed  arrows  in  figure  42 ; 
the  vertical  propagated  static  waves  by  a number  of  dou- 
ble pointed  arrows.  When  the  “tether”  antenna  A is 
adjusted  at  a right  angle  to  the  actual  wave  front,  no 
electromotive  forces  will  be  induced  therein.  The  static 
waves,  however,  act  upon  the  “tether”  antenna  and  induce 
therein  electromotive  forces,  the  frequency  of  which  can 
be  adjusted  to  the  same  value  as  the  frequency  of  the 
static  currents  induced  in  the  receiving  loop  A-2.  Since 
the  loop  antenna  A-2  is  a source  of  both  signal  and  static 
currents,  the  static  currents  of  the  “tether”  antenna  A-l 
may  be  opposed  to  the  static  currents  in  the  loop  A-2,  re- 
taining the  signal. 

The  two  antenna  in  figure  42  may  be,  of  course,  coupled 
through  the  agency  of  a goniometer  to  obtain  the  desired 
static  balance.  The  diagram  simply  shows  the  funda- 
mental connections  of  the  circuit. 
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It  to  be  noted  that  a condenser  in  dotted  lines  is 
connected  across  the  tuning  elements  of  the  “tether”  an- 
tenna. . This  is  the  preferred  connection  for  average 
working. 

Owing  to  the  very  small  length  of  the  “tether”  antenna 
A-l,  large  loading  inductances  must  be  inserted  in  the 


incoming  signals  to  audibility,  such  small  antennae  are 
perfectly  feasible  for  the  reception  of  radio  telegraphic 
signals  over  great  distances  and  it  is  quite  possible  that 
they  will  be  employed  in  commercial  practice. 

Commercial  Aspects 

Only  those  who  have  been  actively  identified  with  the 


Figure  38 — Graphs  showing  how  the  Weagant  static  tank  retains  “dicks,”  a type  of  static  which  is  assumed 
to  be  propagated  horizontally  as  electromagnetic  waves.  It  would  appear  that  since  the  static  tank 
balances  out  horizontally  propagated  signaling  waves,  it  would  affect  likewise,  horizontally  propagated 
static  waves;  and  as  a consequence,  the  static  tank  would  become  only  a source  of  “grinders”  providing 
no  means  for  balancing  out  the  “dicks”  in  the  horizontal  receiving  aerial.  The  fact  remains,  however, 
that  the  static  tank  picks  up  and  retains  the  energy  of  both  grinders  and  clicks  as  will  be  evident  from 
the  curve.  It  will  be  seen  that  because  the  horizontally  moving  static  wave  acts  first  upon  one  aerial 
and  then  on  the  other,  the  first  half  oscillation  induced  in  the  first  antenna  is  unopposed.  The  second 
half  oscillation  in  the  first  aerial,  however,  is  opposed  by  the  first  half  oscillation  of  the  second  aerial 
and  so  on  throughout  the  wave  train.  The  resultant  of  these  two  graphs  obviously  is  not  zero,  and 
hence  sufficient  amounts  of  the  static  currents  of  both  the  clicks  and  grinders  type  are  retained  for 

balancing  purposes 


central  point  to  obtain  resonance  with  a transmitter  oper- 
ating at  long  wave  lengths ; and  an  eight-stage  amplifier 
is  required  to  bring  the  signals  up  to  practical  audibility. 
It  is  interesting  to  note  that  with  an  amplifier  of  .such 
capabilities,  when  properly  designed,  a very  small  loop 
A-2  will  give  readable  signals  from  high  power  stations 
several  thousand  miles  distant. 

A variation  from  the  arrangement  in  figure  42  is 
shown  in  figure  43 ; here  two  pivotal  antennae  A-l  and 
A-2  are  constructed  as  the  “tether”  antenna  of  figure  42  so 


Figure  39 — Upper  left  hand  diagram.  Showing  the  wave  form  of  the 
rezulting  static  currents  in  the  Weagant  static  tank  generated  by  “clicks” 
when  the  loop  aerials  are  heavily  damped  by  the  insertion  of  resistances 


Figure  39-A — Curves  showing  the  wave  form  of  static  currents  generated 
in  the  static  tank  by  horizontally  propagated  “clicks,”  as  the  angle  of  the 
clicks  increase  in  respect  to  the  plane  of  the  static  tank 

that  they  can  be  placed  at  any  angle  in  respect  to  the 
direction  of  the  advancing  wave.  The  antenna  A-l  is 
then  adjusted,  let  us  say,  to  a certain  angle  with  the 
horizontal  so  that  it  will  be  unresponsive  to  the  desired 
signal.  Next,  the  antenna  A-2  is  set  at  an  angle  to  the 
horizontal  so  that  it  will  be  responsive  to  both  static  and 
signals.  The  antenna  A-l  as  before,  constitutes,  a static 
tank,  whereas  A-2  is  a source  of  both  static  and  signaling 
currents.  Either  of  the  antennae,  of  course,  can  be  used 
as  a static  tank  and  the  other  as  the  receiving  antenna. 

By  the  use  of  multi-stage  valve  amplifiers  to  bring  the 


radio  art  through  its  progressive  steps  and  have  had  the 
opportunity  to  observe  for  themselves  the  magnitude  of 
the  interference  engendered  by  static  waves,  can  realize 
the  boon  which  the  Weagant  system  has  given  to  com- 
mercial long  distance  wireless  telegraphy.  With  ordinary 
apparatus  and  aerials,  continuous  transoceanic  working, 
particularly  during  the  summer  months,  was  impossible ; 
but  such  reception  is  now  possible  not  only  with  lesser 
amounts  of  power  at  the  transmitter,  but  with  a much 
less  expensive  antenna  structure  at  the  receiving  station, 


giving  a better  static  balance  than  that  obtained  with  the 
former  costly  types  of  aerials  with  high  towers. 

No  better  estimate  of  the  commercial  practicability  of 
the  Weagant  system  can  be  given  than  that  presented  by 
the  inventor  himself.  He  said: 

“Continued  use  has  established  beyond  question  that 
this  performance  is  not  occasional,  or  accidental ; it  is 
consistent.  With  this  arrangement  transatlantic  radio 
telegraphy  can  now  be  carried  on  free  from  interruptions 
due  to  static  of  any  kind  whatsoever  except  local  light- 
ning. This  cannot  always  be  neutralized,  but  since  the 
cables  are  also  interrupted  by  this  latter  cause,  it  follows 
that  a continuity  of  communication  equal  to  that  of  cable 
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operation  is  now  possible  by  radio  telegraphy,  while  the  but  they  have  been  successful  only  when  static  was 
latter  has  the  great  advantage  of  cheapness  and  greater  absent.  It  is  therefore  evident  that  use  can  now  be  made 


Tank  loop  Receiving  Loop  %>nh  Loop 


Figure  41 — An  early  form  of  the  Weagant  static  tank  employing  three  cages  or  loop  aerials.  Loops  A and  B,  separated  several  thousand 
feet  are  employed  as  a static  tank  and  are  coupled  to  the  detecting  apparatus  in  such  a wav  as  to  build  up  the  static  currents  and  eliminate 
the  signal  current.  Loop  E is  the  receiving  aerial  which  picks  up  both  static  and  signals.  The  static  currents  flowing  in  the  tank  loops  are 
balanced  against  the  static  currents  in  the  receiving  loop  resulting  in  annulment,  while  retaining  the  signal 


Position  of  ‘tether " antenna  for 


maximum  signo/s 


Figure  42 — The  Weagant  “whippet”  static  tank — a discovery  which  presents  some  interesting  novelties.  In  this  system  a 
horizontal  aerial  A-l,  not  over  25  or  30  feet  in  length  is  mounted  on  an  arm  B which  may  be  revolved  on  a pivot  P and  placed 

at  any  angle  in  respect  to  the  horizontal.  The  receiving  loop  A-2  is  a closed  coil  of  a few  turns  of  wire,  four  or  five  feet 

. square.  Both  aerials  are  coupled  to  a common  detector  circuit.  By  pointing  the  horizontal  or  “tether”  antenna  in  the 
direction  of  the  transmitting  station  and  placing  it  at  the  correct  angle  in  respect  to  the  earth,  a position  can  be  found 
which  is  normal  to  the  wave  front,  and  at  which  the  horizontal  antenna  will  not  respond  to  a given  signal  wave,  but  to 
static  waves  only.  It  thus  becomes  a static  tank.  The  receiving  loop  collects  both  static  and  signals,  and  the  static  currents 
therein  are  balanced  against  those  generated  in  the  horizontal  aerial. 

Through  the  use  of  an  ingeniously  designed  eight-stage  amplifier  the  signals  emanating  from  high  power  stations  several 

thousand  miles  distant  can  be  brought  up  to  practical  audibility  with  these  antennae.  In  the  diagram,  the  assumed  direction 

of  a distorted  signaling  wave  is  indicated  by  the  single  pointed  arrows  and  the  vertically  propagated  static  waves  by  the  double 

Eointed  arrows.  It  is  readily  seen  that  no  electromotive  forces  will  be  induced  in  the  horizontal  antenna  by  the  signaling  wave, 
ut  it  is  acted  upon  by  vertically  propagated  static  waves.  The  two  lower  drawings  show  the  position  of  the  horizontal  antenna 

for  maximum  and  minimum  signals 


speed  of  operation.  For  many  years  attempts  to  work 
automatic  high  speed  radio  telegraphy  have  been  made, 


of  this  method  of  working  to  a very  great  extent,  there- 
by greatly  increasing  the  number  of  messages  which  can 
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be  handled  over  a given  circuit.  It  may  also  be  stated  fered  with  radio  telephony  to  a much  greater  extent 
that  the  great  barrier  in  the  way  of  successful,  practical  even  than  with  radio  telegraphy.”  This  summarizes  the 
radio  telephony  has  been  removed  since  static  has  inter-  practical  values  of  the  Weagant  anti-static  invention. 


Figure  43 — A modification  of  figure  42  where  two  ahort  horizontal  aeriali  are  mounted  on  a “tether”  arm,  one  being  used  as 
a static  tank  and  the  other  as  a receiving  antenna.  One  antenna  is  set  at  such  an  angle  in  respect  to  the  horizontal  as  to 
be  responsive  to  both  signals  and  static  while  the  other  is  placed  so  that  it  is  responsive  to  static  only.  Both  antennae 
are  coupled  to  a common  receiving  circuit  wherein  the  static  currents  are  opposed,  the  signal  current  being  retained  at  in  the 

several  foregoing  methods 


Fuller’s  Method  of  Signaling  with  Arc  Transmitters 


TOURING  a sending  period,  the  arc  gap  of  arc  trans- 
^ mitters  must  operate  continuously.  Signaling  is  ac- 
complished by  detuning  the  antenna  circuit  to  a different 
wave  length  than  that  to  which  the  receiver  is  adjusted. 
The  usual  method  is  to  vary  the  antenna  inductance  by 
short  circuiting  a portion  of  the  turns  during  the  signal- 
ing periods.  The  antenna  radiates  a wave  of  one  length 
when  the  key  is  depressed  and  a wave  of  another  length 
when  the  transmitting  key  is  open.  A difference  of  100 
meters  is  generally  sufficient  for  signaling.  In  high 
power  transmitting  stations  large  currents  must  be  han- 


preferred  method  of  operation  is,  of  course,  to  have  these 
contacts  open  and  close  together. 

In  the  diagram,  taps  are  brought  from  the  aerial  tuning 
inductance  2 to  various  parts  of  the  signaling  key.  The 
armature  of  the  signaling  key  makes  contact  with  the 
studs  15,  16,  17  and  18  short  circuiting  the  turns  and 
thereby  changing  the  antenna  wave  length. 

Fuller  has  disclosed  other  means  of  controlling  the 
antenna  current  in  an  arc  system  as  indicated  in  figure  2, 
in  which  a shunt  oscillation  circuit  12,  9 and  8 is  con- 
nected across  the  arc  gap  proper  2.  The  spacing  of 


Figure  2 — Diagram  showing  the  use  of  a shunt  oscillation  circuit 


died  by  the  short-circuiting  apparatus,  and  some  difficulty 
has  been  experienced  in  opening  and  closing  the  circuits. 

The  well  known  method  designed  by  Fuller  provides 
an  electromagnetically  operated  relay  key  which  performs 
the  function  of  short-circuiting  a fraction  of  a turn  of 
the  aerial  tuning  inductances  at  several  points. 

Several  turns  must  be  short  circuited  by  the  multiple 
contact  key  in  order  to  produce  the  desired  change  in 
wave  length.  By  breaking  the  inductance  into  a plu- 
rality of  sections,  and  short  circuiting  each  section  in- 
dependently, only  a portion  of  the  energy  impressed  on 
the  key  circuit  is  handled  by  each  contact.  The  energy 
handled  by  each  contact  is  substantially  constant,  irre- 
spective of  whether  the  various  circuits  are  opened  simul- 
taneously or  at  different  times  in  any  sequence.  The 


the  electrodes  at  12  is  preferably  such  that  normally  a 
very  small  amount  of  current  will  pass  across  the  arc 
making  the  shunt  circuit  practically  an  open  circuit  and 
confining  the  oscillations  generated  by  the  arc  12  to  the 
antenna  circuit. 

The  resistance  of  the  arc  gap  is  preferably  such  that 
the  current  will  spit  across  the  arc  gap  spasmodically  but 
will  not  flow  continuously.  Means  are  then  provided  for 
impressing  an  additional  voltage  on  the  arc  12,  to  reduce 
the  resistance  and  form  a shunt  path  for  the  current  from 
the  arc  12.  The  additional  E.M.F.  is  provided  by  the  DC 
generator  13,  the  circuit  from  which  is  closed  by  the  key 
14,  the  arc  in  which  is  extinguished  by  a magnetic  blow- 
out or  other  means. 
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AIR  MEN 


Above:  The  NC-3  arriving  at  Ponta  Delgada  with 
lower  wing  damaged  by  the  waves 


To  the  left:  Harry  Hawker,  the  English  aviator,  who 
contested  with  American  naval  men  the  first  honors 
of  trans-Atlantic  flight,  but  who  was  forced  down 
in  mid-ocean  by  engine  failure 


Press  111.  Svce. 


The  victorious  crew  of  the  NC-4,  the  first  airplane  to  fly  across  the  Atlantic;  Ensign  H.  C.  Rodd,  wireless  operator  is 
fourth  from  the  left.  The  others  are,  left  to  right,  Lieut.  Commander  A.  C.  Read,  commander;  Lieut.  E.  F.  Stone,  pilot; 
Lieut,  (j  g)  Walter  Hinton,  pilot;  (Ensign  Rodd)  Chief  Special  Mechanic  E.  H.  Howard,  engineer  (injured  by  propellor 
blade  at  last  moment  and  could  not  go),  Lieut.  J.  L.  Breese,  reserve  pilot  engineer 
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Cascade  Amplification  by  a Single 
Vacuum  Tube 


A VACUUM  tube  for  cascade  amplification  of  vari- 
able  E.M.F.’s  without  intervening  transformers  has 
been  developed  by  Alexander  Nicolson.  The  structure 
of  the  tube  is  shown  in  figure  1 and  a circuit  diagram 
in  figure  2.  The  underlying  principle  of  operation  is  as 
follows : 

The  input  E.M.F.  is  impressed  between  the  first  sec- 
tion of  the  cathode  and  its  associated  input  element,  and 
serves  to  vary  the  discharge  from  the  cathode  section  to 


Figure  1 — Showing  the  construction  of  the  vacuum  tube  used  in  cascade 
amplification 

another  electrode  which  is  maintained  positive  with  re- 
spect to  the  cathode  section.  By  inductively  isolating  it 
from  the  output  circuit  of  the  system,  the  electrode  in 
question  is  made  to  function  as  an  input  element  with 
reference  to  the  second  section  of  the  cathode,  and,  by 
virtue  of  the  varying  charge  delivered  to  it  from  the  first 
cathode  section,  is  made  to  vary  the  discharge  from  the 
second  cathode  section  to  a second  electrode  maintained 
positive  with  respect  to  that  section.  It,  in  fact,  serves 
the  double  function  of  an  anode  for  the  cathode  section 
and  an  input  element  for  a third  section. 

Referring  to  figure  1,  3 is  an  evacuated  vessel  contain- 
ing a group  of  concentrically  arranged  cylindrical  elec: 
trodes  4,  5,  6 and  7.  A filamentary  cathode  8 is  wound 
first  about  the  outer  surface  of  electrode  4,  passing  from 
electrode  4 to  electrode  5 and  from  electrode  5 to  elec- 
trode 6 and  from  electrode  6 to  the  leading-in  wire. 

The  electrodes  4,  5,  6 and  7 are  preferably  made  of 
nickel,  and  in  the  case  of  4,  5 and  6 the  outer  surface  is 
oxidized  so  as  to  form  a dielectric  or  insulating  film  be- 
tween the  cathode  filament  8 and  the  electrode  on  which 
the  filament  is  wound. 

The  operation  of  the  device  as  an  amplifier  will  be 
more  clearly  understood  by  reference  to  figure  2.  In  this 
figure  8a  is  that  section  of  the  filament  which  is  wound 
around  electrode  4;  and  8b  and  8c  are  those  sections 
which  are  wound  on  electrodes  5 and  6,  respectively. 
The  filament  8,  as  a whole,  is  heated  to  incandescence 
by  a battery  15  and  the  input  is  impressed  between  this 
filament  and  the  main  input  electrode  4 by  means  of  the 


transformer  secondary  17,  the  primary  16  of  which  is 
connected  to  the  source  of  telephonic  or  other  currents 
of  varying  frequency  to  be  amplified. 

The  electrode  5 which  is  maintained  positive  with  re- 
spect to  the  cathode  section  8a  by  battery  18  serves  as  an 
anode  with  respect  to  this  cathode  section  and  with  respect 
to  the  input  electrode  4,  and  receives  a varying  charge  by 
virtue  of  the  variation  in  thermionic  current  flowing  from 
the  cathode  section  produced  by  the  input  E.M.F.  The 
electrode  5,  instead  of  being  directly  connected  to  the 
output  circuit,  as  in  former  audion  arrangements,  is 
here  inductively  isolated  therefrom  by  the  impedance  coil 
19.  The  varying  charge  thus  received  by  electrode  5 
causes  it  to  act  as  an  input  electrode  for  the  cathode 
section  8b  by  varying  the  thermionic  current  from  that 
cathode  section  to  its  inclosing  cylindrical  electrode  6. 
The  latter  in  turn  is  inductively  isolated  from  the  output 
circuit  by  impedance  coil  20  and  serves  as  an  input  elec- 
trode for  the  cathode  section  8c.  The  anode  7,  associated 
with  this  cathode  section  8c  is  included  in  the  output  cir- 
cuit which  comprises  transformer  primary  21,  batteries 
22,  23  and  18,  and  cathode  8. 

It  is  important  that  in  the  arrangement  shown  the 
filament  section  8a  be  connected  to  the  negative  terminal 
of  battery  15  and  that  section  8c  be  connected  to  the 
positive  terminal  of  the  battery.  Thus,  because  of  the 
potential  drop  in  the  filament  8 as  a whole  due  to  the 
flow  of  heating  current  through  it,  the  section  8a  will 
be  more  negative  with  respect  to  electrode  5 than  will 
section  8b,  and  similarly,  section  8b  will  be  more  negative 
with  respect  to  electrode  6 than  will  section  8c. 

In  the  particular  arrangement  depicted  the  input  en- 
ergy is  subjected  to  three  distinct  stages  of  amplification 
by  what  is  the  equivalent  of  three  distinct  audion  arrange- 
ments. The  first  of  these  arrangements  comprises  elec- 
trode 4 as  an  input  electrode,  filament  section  8a  as 


Figure  2 — Diagram  of  circuit  used  In  cascade  amplification  by  a single 
vacuum  tube 


cathode  and  electrode  5 as  anode.  The  second,  comprises 
electrode  5 as  input  electrode,  filament  section  8b  as 
cathode  and  electrode  6 as  anode,  while  the  third  com- 
prises electrode  6 as  input  electrode,  filament  section  8c 
as  cathode  and  electrode  7 as  the  final  anode  and  output 
electrode.  The  battery  23  makes  anode  6 more  positive 
than  anode  5,  while  anode  7 is  more  positive  than  anode  6 
by  reason  of  battery  22.  Each  anode  is  thus  more  positive 
than  the  one  preceding. 
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Hammond’s  Method  of  Modulating  Antenna 

Current 


T T is  generally  understood  'in  the  art  of  radiotelegraphy 
that  if  a properly  designed  undamped  wave  transmit- 
ter and  receiver  are  operating  in  resonance,  a change  in 
wave  length  of  1/10  of  1%  at  either  the  transmitting 


Figure  1 — Illustrating  the  Figure  2 — Showing  method  of  control- 

method  used  to  vary  the  ling  the  output  of  the  alternator 

antenna  circuit  inductance 


or  receiving  station  will  destroy  the  condition  of  reso- 
nance between  them.  Any  device  which  will  provide  the 
necessary  change  of  wave  length  at  audibility  rates  may 
be  employed  for  telegraphic  signaling. 

The  necessary  change  in  wave  length  may  be  produced 
by  changing  either  the  capacity  or  inductance  of  the 


oscillatory  circuit.  In  fact,  if  a change  of  1%  be  made 
in  either  the  capacity  or  inductance  of  the  transmitter,  a 
change  of  perhaps  100%  may  be  caused  in  the  intensity 
of  the  received  signals  at  the  receiving  station. 

By  periodically  varying  the  capacity  or  inductance  at 
a transmitting  station  such  as  shown  in  the  accompany- 
ing figures  1 and  2,  it  is  possible  to  produce  at  the  re- 
ceiving station  -an  impulse  of  a sinusoidal  character. 

Hammond  claims  to  have  discovered  that  the  variation 
produced  in  the  transmitting  apparatus  to  give  signals 
at  audio-frequencies  is  preferably  of  a very  peaked  form 
rather  than  of  a sinusoidal  form,  the  reason  being,  that 
due  to  the  resistance  of  the  receiving  circuits,  there  is 
a tendency  to  flatten  out  the  wave  form.  Therefore,  to 
produce  sinusoidal  waves  at  the  receiving  station  a very 
peaked  wave  form  is  necessary  at  the  transmitting  station. 

In  figure  1 a method  of  varying  the  inductance  of  the 
antenna  circuit  is  shown.  The  high  frequency  alternator 
H-l  impresses  undamped  oscillation  upon  the  antenna 
circuit  through  the  coupling  L-2,  L-3.  Another  induc- 
tance S is  included  in  the  antenna  circuit  which  is  in 
magnetic  relation  to  a rotating  element  R having  pole 
pieces  F,  F-l,  F-2  and  F-3.  As  R is  rotated,  periodic 
variations  of  the  inductance  of  S occur  causing  the  an- 
tenna circuit  to  be  thrown  out  of  resonance  with  the  high 
frequency  alternator.  The  periodicity  of  the  amplitude 
variations  thus  produced  depends  upon  the  speed  of  the 
rotating  element  R and  upon  the  number  of  its  pole 
pieces. 

In  the  diagram  of  figure  2 the  coil  L-5  is  mechanically 
attached  to  the  motor  M and  rotated  in  respect  to  L-4 
so  as  to  vary  its  inductive  relation.  In  this  way,  the 
amplitude  of  the  antenna  current  is  varied  periodically 
at  any  desired  frequency  and  the  output  of  the  alternator 
H-2  in  accordance. 


Methods  of  Varying  Antenna  Currents  in  Radio 
Telephony  at  Speech  Frequencies 


TT  has  been  found,  in  attempts  to  develop  the  art  of 
radio  telephony,  that  a serious  limitation  has  been 
imposed  by  reason  of  the  fact  that  any  telephone  trans- 
mitter at  present  known  to  the  art  is  incapable  of 
handling  all  the  energy  which  is  required  for  successful 
modulation  of  high  frequency  power  for  commercial 
radiotelephony. 

H.  J.  Van  der  Bijl  has  devised  several  ways  by  which 
antenna  currents  are  varied  indirectly  by  a microphone 
and  associated  circuits  employing  the  magnifying  prop- 
erties of  vacuum  tubes.  The  method  depends  upon  the 
fact  that  an  electromotive  force  impressed  upon  the  input 
circuit  of  a thermionic  amplifier  of  the  “audion”  type 
produces  an  apparent  change  in  the  impedance  of  its 
output  circuit;  in  particular,  a change  in  electromotive 
force  impressed  upon  the  input  circuit,  resulting  from  a 
change  in  impedance  in  a local  circuit  associated  with 
the  input  circuit,  causes  the  impedance  of  the  output 
circuit  of  the  amplifier  to  vary  in  such  a way  as  to  pro- 
duce therein  much  ^greater  changes  in  power  than  take 
place  in  the  above  mentioned  local  circuit.  The  ther- 
mionic amplifier  in  this  case  acts  as  a magnifying  device 
for  changes  of  power  in  the  local  circuit,  and  on  account 
of  this  property  a primary  source  of  modulated  power, 
capable  of  handling  only  a small  amount  of  power,  may 
be  used  to  produce  much  larger  changes  in  the  trans- 
mitting antenna. 


A variable  impedance  path,  for  example,  the  output 
circuit  of  a thermionic  repeater  is  inserted  into  the  trans- 
mitting antenna  carrying  high  frequency  currents,  and 


Figure  1 — Diagram  of  a circuit  used  to  connect  an  amplifier  in  series  with 
an  antenna 


thereby  producing  large  changes  in  radiated  power  at  the 
expense  of  but  small  changes  of  power  in  the  telephorie 
transmitter. 
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Figure  1 shows  a method  of  connection  of  an  amplifier 
in  series  with  an  antenna ; figure  2 represents  a preferred 
form  which  is  better  adapted  to  the  modulation  of  large 
amounts  of  power,  such  as  would  be  required  in  commer- 
cial operation ; and  figure  3 shows  another  method  of 
placing  the  amplifier  effectively  in  series  with  the  antenna 
by  means  of  a transformer. 

Referring  to  figure  1,  1-8  is  an  antenna,  2 an  alternator 
or  other  source  of  high  frequency  currents ; 3 is  a trans- 


which  corresponding  parts  are  denoted  by  the  same  nu- 
merals as  in  figure  1. 

In  figure  3,  the  variable  impedance  of  the  output  cir- 
cuit is  placed  directly  in  the  generator  circuit,  but  since 
that  circuit  is  coupled  to  the  antenna  by  transformer  3, 
this  output  circuit  is  effectively  in  series  with  the  antenna 
and  generator,  since  an  impedance  that  is  connected  into 
a circuit  by  means  of  a transformer  is  equivalent,  for 
forced  oscillations,  to  a certain  other  impedance  con- 


Figure  2 — Another  form  suitable  for  the  modulation  of  large  amounts 

of  power 


Figure  3 — Method  of  placing  the  amplifier  effectively  in  aeries  with  the 
antenna  by  means  of  a transformer 


former  between  the  antenna  and  the  generator  2 ; 4 ft  a 
thermionic  amplifier  of  the  “audion”  type  having  an 
electron-emitting  cathode  5,  a grid  6 and  a plate  7.  The 
antenna  system  is  earthed  at  the  point  8.  The  plate  cir- 
cuit is  completed  through  the  choke  coil  10  and  the 
battery  9.  A transformer  11  serves  to  impress  upon  the 
input  circuit  of  the  amplifier  variations  in  electromotive 
force  caused  by  the  microphone  12  in  the  local  circuit. 
Batteries  13  and  14  are  connected  as  usual  in  the  opera- 
tion of  the  amplifier,  and  battery  15  supplies  current  to 
microphone  12. 

An  objection  to  the  circuit  shown  in  figure  1 is  that 
the  output  impedance  of  the  thermionic  amplifier,  as  at 
present  constructed,  is  so  high  that  it  cannot  be  efficiently 
inserted  directly  into  an  antenna  circuit.  To  overcome 
this  difficulty,  and  to  provide  also  for  the  modulation 
of  larger  amounts  df  power,  a number  of  these  elements 
may  be  connected  in  parallel  as  shown  in  figure  2,  in 


nected  directly  into  that  circuit.  The  function  of  the 
choke  coil  10  is  to  exclude  direct  current  from  the  gen- 
erator 2. 

The  operation  of  the  system  is  as  follows:  The  gen- 
erator 2 impresses  high  frequency  power  upon  the  an- 
tenna. Due  to  the  choke  coil  10,  practically  the  whole 
of  the  high  frequency  current  must  flow  through  the 
amplifier  and  is  superposed  upon  the  space  current  of  the 
amplifier.  The  choke  coil  is  necessary  in  order  to  provide 
a conducting  path  for  direct  current  in  the  output  cir- 
cuit. A variation  in  resistance  in  the  microphone  12,  due 
to  voice  waves  impinging  upon  it,  causes  an  electromotive 
force  to  be  impressed  upon  the  input  circuit,  which,  in 
consequence  of  a well  known  property  of  the  amplifier, 
produces  an  apparent  change  in  the  output  resistance 
of  the  device,  this  change  in  output  resistance  causing  a 
change  in  the  amplitude  of  the  high  frequency  antenna 
current. 


Radio  Call  Apparatus 


V\/’HEN  continuous  waves  are  employed  for  wireless 
” transmission,  it  is  often  desirable  to  use  very  ac- 
curately tuned  and  highly  selected  receiving  apparatus. 
This  increases  the  liability  of  missing  communications 
because  a slight  difference  in  the  tuning  of  the  receiver 
and  transmitter,  with  continuous  waves,  completely  elimi- 
nates the  signals.  In  order  to  call  the  attention  of  a 
receiving  operator  whose  apparatus  is  adjusted  to  a dif- 
ferent wave  length  than  that  at  which  the  transmitting 
station  desires  to  work,  John  St.  Vincent  Pletts  has 
devised  the  calling  apparatus  shown  in  figure  1. 

It  consists  of  a variable  condenser  H,  a variable  in- 
ductance F mounted  on  the  shaft  B coupled  to  a me- 
chanical oscillatory  system  comprising  a fly-wheel  C and 
a spring  D.  If  this  device  is  connected  in  a wireless 
transmitter  circuit  and  caused  to  oscillate  mechanically,  as 
by  rotating  the  wheel,  waves  may  be  sent  out  which  at 
first  vary  over  a considerable  range  of  frequencies  and 
then  over  a smaller  and  smaller  range  until  the  wave 


length  becomes  constant.  Such  waves  produce  a distinc- 
tive sound  every  time  they  come  into  tune  with  a receiver 
and  attract  the  attention  of  the  operator,  even  though  his 


Figure  1 — Showing  the  design  of  the  radio  calling  apparatus 


receiver  is  not  accurately  tuned  to  the  normal  wave  length 
of  the  transmitter. 


Digitized  by 


Google 


26 


THE  WIRELESS  AGE 


July,  1919 


Undamped  Wave  Reception  at  Very  Short 

Wave  Lengths 


TN  receivers  based  on  the  interference  or  beat  principle 
it  is  usual  to  employ  a local  oscillator  which  can  be 
so  adjusted  as  to  produce  oscillations  differing  in  fre- 
quency by  a desired  amount  from  the  oscillations  pro- 
duced in  the  receiver  by  the  incoming  waves.  In  some 
vacuum  tube  circuits  the  receiving  device  is  its  own  local 
oscillator.  The  result  is  that  during  reception  there  are 
in  the  receiving  circuits  two  sets  of  oscillations  which 


Figure  1 — Circuit  used  in  the  new  method  of  regularly  varying  the  fre- 
quency of  the  local  oscillations  to  permit  undamped  wave  reception  at 
short  wave  lengths 


interact  with  each  other,  producing  a compound  oscilla- 
tion of  varying  amplitude.  The  receiver  usually  rectifies 
this  compound  oscillation  into  a uni-directional  current 
of  varying  strength  and  so  produces  in  the  receiving  tele- 
phone a note  which  has  a frequency  equal  to  the  differ- 
ence of  the  frequencies  of  the  received  and  local  oscilla- 
tions. 

The  constancy  of  the  note  depends  upon  the  constancy 
of  the  frequency  of  the  received  and  local  oscillations. 
For  frequencies  below  about  1,000,000  per  second  (300 


meter  waves)  it  is  not  difficult  to  maintain  a sufficiently 
constant  frequency;  for  frequencies  about  3,000,000  it 
is  still  practicable  though  not  easy  to  maintain  a suf- 
ficiently constant  frequency ; for  frequencies  about 
30,000,000  it  is  practically  impossible  to  maintain  the 
frequency  sufficiently  constant. 

Assuming  30,000,000  to  be  the  frequency  received,  then 
the  local  oscillator  must  generate  a frequency  of  30,001,- 
000  or  29,999,000,  in  order  to  give  an  interference  note 
of  1,000.  Should  either  frequency  vary  one  hundredth 
of  one  per  cent,  the  interference  note  may  change  from 

1,000  to  4,000.  Practically  when  working  with  frequen- 
cies of  this  order  the  interference  note  varies  so  rapidly 
and  to  such  an  extent  with  the  small  variations  of  fre- 
quency which  take  place  that  the  signals  are  unreadable. 

In  a new  method  devised  by  C.  S.  Franklin,  the  fre- 
quency of  the  local  oscillations  is  varied  by  a small  per- 
centage, regularly  anc^  in  a continuous  manner.  This  may 
be  done  by  arranging  in  the  local  generator  a rotating 
condenser  which  consists  partly  of  segments  arranged  on 
a rotating  disc  or  cylinder,  so  that  the  capacity  varies  con- 
tinually between  two  limits. 

The  circuit  shown  in  figure  1 works  as  follows:  As- 
sume the  received  frequency  to  be  30,000,000  and  the 
local  generator  arranged  to  give  a 30,000,000  frequency 
with  variations  of  a half  per  cent  above  and  below  this, 

1,000  times  per  second,  produced  by  the  revolving  con- 
denser. During  reception  an  interference  note  is  pro- 
duced which  varies  from  zero  to  a frequency  of  150,000. 
An  audible  sound  is  produced  in  the  telephone  only  dur- 
ing the  time  that  the  interference  note  is  varying  through 
the  range  from  about  8,000  to  zero  and  back  to  8,000; 
that  is  to  say,  while  the  interference  note  is  within  audible 
limits.  The  period  occupied  by  this  range  is  so  short 
that  only  a “click”  occurs  in  the  telephone  for  every 
variation  between  the  above  limits  of  the  frequency  of 
the  local  oscillator.  As,  however,  this  variation  occurs 

1,000  times  per  second,  a clear  note  having  a frequency  of 

1,000  per  second  is  heard  whenever  signals  are  received. 

A receiver  for  short  waves  is  thus  obtained  which  has 
the  great  sensitiveness  of  the  interference  receiver,  but 
is  independent  of  very  small  variations  in  frequency  either 
in  the  received  waves  or  in  the  local  oscillator. 


De  Forest  Air  Audion 


J^EE  DE  FOREST  now  claims  that  it  is  possible  to 
receive  radio  telegraphic  signals  by  means  of  a 
thermionic  detector  which  operates  in  the  open  air.  In 
the  diagram  figure  1,  W is  a plate  which  surrounds  both 
the  grid  and  filament  electrodes.  R is  a receiving  tele- 
phone connected  in  series  with  the  B battery  as  in  the 
usual  circuits  for  the  three  electrode  valve.  G is  the  grid 
electrode  which  is  wound  around  the  filament  F,  which  is 
a Nernst  glower  energized  by  an  “A”  battery  with  an 
impedance  coil  P in  series. 

The  operating  characteristics  of  this  oscillation  de- 
tector have  not  been  disclosed,  but  will  no  doubt  be  forth- 
coming in  the  near  future. 


Circuit  of  connections  for  the  De  Forest  Air  Audion 
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A Summer  on  the  Great  Lakes 

Some  First  Impressions  of  a Novice 
In  Commercial  Wireless  Operating 

By  Julian  K.  Henney 

I — Mai  de  Mer 


A S I sit  here  by  an  open  window 
listening  to  the  deep-throated 
blasts  of  the  first  freighters  of  the 
season,  I cannot  help  but  think  of  the 
pleasant  summer  I spent  on  the 
Great  Lakes  last  year.  The  thought 
comes  to  me  that  after  all  has  been 
said  and  done,  the  best  positions  in 
the  world  are  not  tnose  that  have  the 
highest  salaries  attached  to  them, 
but  those  which  bring  the  greatest 
amount  of  pleasure  and  satisfaction 
to  the  men  who  hold  them.  Person- 
ally, I believe  that  right  now  I should 
much  rather  be  a radio  operator  on 
the  ugliest  freighter  in  the  world 
with  the  ordinary  wireless  man’s 
salary,  than  the  president  of  Ger- 
many or  the  Great  Mogul  of  Hindu- 
stan, with  the  accompanying  millions 
and  minions.  In  fact,  I should 
rather  be  boss  over  one  measly  bellhop  than  commander- 
in-chief  of  an  army  that  was  only  looking  for  a chance 
to  put  the  transformer  terminals  around  my  neck.  This, 
however,  is  entirely  a personal  opinion  and  has  little  to 
do  with  the  recital  of  my  experiences  on  the  Great  Lakes. 

After  several  days  of  waiting  at  the  Marconi  offices  in 
Cleveland,  I was  assigned  to  the  Juniata  with  Watson 
Snell  as  partner.  I knew  in  advance  that  the  Juniata  was 
a pretty  ship  and  the  run  from  Buffalo  to  Duluth  one  of 
the  longest  on  the  lakes,  so  I was  rather  elated  at  being 
placed  as  I was.  Snell  had  been  on  the  same  steamer 
the  season  before,  so  I imagined  we  would  soon  get  ac- 
quainted with  the  officers  and  crew. 

We  did  . . . and  quite  suddenly  too. 

We  started  on  the  first  of  July  for  Buffalo,  where  we 
were  to  board  the  steamer  which  left  on  the  second.  Both 
of  us  were  not  sorry  to  get  started,  incidentally,  for  the 
tariff  on  board  and  rooms  in  Cleveland  is  slightly  higher 
than  on  shipboard ; so  as  soon  as  our  passports  to  Buffalo 
had  been  issued,  we  lost  no  time  in  getting  to  the  Seeand- 
bee. 

We  had  first,  of  course,  carefully  stowed  away  our  tick- 
ets in  the  unhandiest  possible  pockets,  received  our  death 
certificates — as  the  operator  terms  his  insurance  policy — 
our  water  front  passes,  a letter  of  introduction  to  the 
skipper  of  the  Juniata,  several  words  of  advice  from  the 
traffic  manager  and  the  superintendent  of  the  company, 
supplemented  with  orders  to  be  careful  about  jamming 
the  new  navy  men.  With  this  equipment  we  started  for 
the  steamer,  prepared  to  spend  a pleasant  evening  on  the 
way  to  Buffalo  where  our  “six  on  and  six  off”  started  in 
earnest.  Learning  that  we  were  to  sleep  in  the  radio 
man’s  bunk'  while  he  was  on  duty  during  the  night,  both 
Snell  and  myself  had  visions  of  a wonderful  snooze  while 
the  great  side-wheeler  rushed  us  toward  our  own  steamer. 

All  day  long  the  wind  had  been  whipping  the  shallow 
waters  of  Lake  Erie  into  one  of  those  choppy  seas  which 
are  characteristic  of  this  body  of  water,  especially  in  the 
early  part  of  July.  The  waves  could  be  heard  coming 
over  the  breakwater  as  we  lugged  our  grips  to  the  dock 
where  the  Seeandbee  was  tied  up,  and  it  was  with  the 


greatest  of  difficulty  that  Snell  managed  to  keep  his 
straw  hat  firmly  anchored  to  his  head.  As  gusts  of  wind 
tore  past  my  singing  ears  and  stinging  cheeks,  I looked 
out  of  the  corner  of  my  eyes — at  intervals  when  the  tears 
were  not  running  out  of  them  like  a miniature  St.  Mary’s 
Rapids — to  see  if  that  straw  bonnet  was  still  jauntily 
perched  on  the  side  of  my  worthy  partner’s  head.  This  re- 
connaissance work  was  fascinating.  For  the  hat  stuck  to 
its  perch  marvelously,  much  to  my  enjoyment  at  the  time, 
but  to  my  later  embarassment.  About  every  ten  steps 
Watson  would  come  to  a groaning  halt,  methodically  set 
down  his  suitcase,  his  kodak  and  his  mandolin,  thus  free- 
ing a hand  to  pound  the  hat  down  over  his  ears,  while 
I trudged  valiantly  onward  toward  the  pier  with  a half- 
ton hand  trunk  to  impede  locomotion. 

But  all  thought  of  high  seas,  higher  wind,  and  worries 
in  general,  left  our  minds  as  we  lugged  our  dunnage 
aboard  the  Seeandbee  and  up  a half-dozen  flights  of  stairs. 
We  walked  up  one  corridor  and  down  the  other,  vainly 
seeking  the  radio  room.  Our  luggage  became  heavier  and 
heavier.  Several  aeons,  or  ages,  or  something  passed ; but 
at  last  a kindly  disposed  bellboy  pointed  out  the  locked 
door  of  the  wireless  room.  We  deposited  our  parapher- 
nalia outside  the  entrance,  and  waited.  After  sitting  on 
the  madolin  and  the  hand  trunk,  respectively,  for  a half- 
hour,  Snell  and  I decided  that  the  radio  man  was  not 
coming,  and  that  we  would  have  to  sleep  on  the  floor  or 
invest  three-fifty  in  a stateroom.  Upon  reflection,  how- 
ever, neither  scheme  appealed  as  being  particularly  prac- 
tical ; so  we  sat  and  waited. 

While  thus  in  repose,  tied  up  to  the  mandolin  and  the 
traveling  bag,  we  could  fully  appreciate  that  the  wind  was 
whistling  overhead  in  the  rigging,  and  occasionally  we 
would  hear  a sickly  groan  as  the  steamer  leaned  over  and 
rubbed  against  the  pier.  We  were  still  inside  the  break- 
water, but  whenever  a hard  gust  struck  the  vessel  she 
lurched  and  strained  ominously  at  her  hawsers.  . . . 
We  began  to  wonder  if  it  would  not  be  better  to  go  by 
train  to  Buffalo,  and  not  take  chances  on  the  Seeandbee’s 
going  down. 

With  each  rise  and  fall  of  the  ship  under  us,  we  looked 
— not  at  each  other — but  out  of  the  porthole,  estimating 
the  desirability  of  the  New  York  Central  as  a common 
carrier,  rather  than  the  Cleveland  and  Buffalo  Transit 
Company.  But  we  sat  on  mandolin  and  traveling  bag, 
and  waited.  It  was  here  that  Watson  told  me  he  intended 
to  learn  to  play  the  staunch  musical  instrument,  and  he 
also  confided  that  he  had  paid  as  much  as  a dollar  and  a 
half  for  the  affair.  Potentially,  it  was  a good  investment, 
for  when  I later  heard  him  learning  to  play  it,  I offered 
him  ten  dollars  to  throw  it  and  his  musical  aspirations 
overboard.  He  refused ; doubtless  reflecting  upon  the 
mandolin’s  one-time  utility  as  a mourner’s  bench. 

Nevertheless,  about  ten  minutes  before  sailing  time  the 
radio  operator  appeared,  and  strange  to  say  he  seemed 
quite  pleased  to  see  us.  I forget  his  name,  so  the  designa- 
tion of  Jones  will  have  to  serve  the  purpose  of  this  narra- 
tive. 

Jones  was  a pretty  good  chap.  He  was  not  specially 
enthusiastic  about  us  sleeping  in  his  bunk,  but  he  did  not 
object.  He  eyed  our  impedimentia  with  a wary  eye,  but 
my  pardner  and  I were  nothing  daunted.  We  were 
to  sleep  in  his  bunk ; we  intended  to  stow  our  stuff  in  the 
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wireless  room;  and  there  we  were;  there  could  be  no 
arguing  about  it.  Jones  could  hardly  have  been  pleased 
to  hear  what  he  soon  learned:  that  I was  from  Western 
Reserve  University.  He  came  from  Case  School,  my  col- 
lege’s mortal  enemy,  so  I looked  for  a rehearsal  of  the 
Thanksgiving  game  on  the  spot.  But,  as  I say,  Jones  was 
a pretty  good  chap. 

At  eight  o’clock  the  steamer  cast  off,  and  soon  we  were 
on  our  way  down  the  waterfront,  inside  the  long  break- 
water that  protects  Cleveland’s  shipping  from  the  choppy 
seas  of  Lake  Erie.  I had  been  rather  apprehensive  astto 
what  would  happen  when  we  got  out  in  the  open,  and 
my  fears  were  realized  with  interest  as  soon  as  the  See- 
andbee  poked  her  nose  into  the  gale. 

A huge  roller  took  us  off  the  port  bow,  twisting  the 
ship  from  stem  to  stern ; a gust  of  wind  took  a slap  at  the 
upper  works  at  the  same  time.  The  vessel  rolled  over 
with  a snap ; I rolled  to  the  floor ; Snell  rammed  his  head 
into  the  bunk,  and  Jones  got  white  around  the  mouth. 

When  a fair  equilibrium  had  been  established  the  long- 
looked-for  question  came  forth. 

“Do  you  fellows  get  sick?”  inquired  Jones,  and  there 
was  a slight  suggestion  of  loftiness  in  his  voice. 

I was  fully  prepared  to  answer.  I would  play  safe. 
“Well,  I never  have  yet,”  was  my  reply. 

Snell  adopted  a superior  tone.  “Oh  no,  not  me,”  he 
replied.  “I  spent  all  last  summer  on  the  Lakes  and  never 
even  felt  bad.  I guess  a little  thing  like  this  won’t  bother 
me.”  His  manner  reminded  me  of  how  his  hat  had  stuck 
on  his  head  with  a sort  of  summery  jauntiness  that  riled 
one  all  up.  We  were  quiet  for  some  time,  trying  to  ad- 
just ourselves  to  the  twisting  of  the  floor  under  our  feet. 
Finally : “How  does  it  feel  to  be  sick,  I wonder,”  specu- 
lated Jones. 

“I  don’t  really  know,”  said  Snell,  “that  is,  from  exper- 
ience ; but  they  say  you  feel  kind  of  hollow  down  in  your 
hold,  and  then  in  the  galley  it  feels  . . . well  your 

dinner  kind  of.  ...  I believe  I’ll  turn  in  and  get 
some  sleep!” 

Snell  made  a motion  as  if  to  enter  the  bunkroom  door, 
but  catching  my  eye,  decided  to  stick  around.  Jones  kept 


up  his  searching  investigation  into  the  subject  of  seasick- 
ness. He  might  have  been  intending  to  write  a book 
about  it  from  the  interest  he  showed  in  Snell’s  answers. 

“The  mate  tells  me  that  even  skippers  and  mates  get 
sick  some  times  when  it  is  rough,”  was  one  of  Jones’  ob- 
servations which  I recall. 

“Yes  I’ve  seen  it  so  rough  that  even  the  Old  Man 
had  to  stay  in  bed,”  agreed  Snell.  “But  this  little  sea  to- 
night is  nothing  to  what  you  get  in  Lake  Superior.”  I 
felt  that  this  was  a jab  at  me.  “Are  you  having  any  suc- 
cess with  the  outfit  this  year?  I used  to  hear  the  spark 
up  North  once  in  a while.” 

“Why  yes,  I guess  so,”  said  Jones.  “You  see  I’ve  only 
made  a few  trips.  1 never  got  sick  yet.  But  then  it  has 
never  been  so  rough  before.” 

“Do  you  know  Dietsch  of  the  Detroit  Third?”  Snell 
tried  again  to  change  the  subject. 

“Yep,  Dietsch  has  a pretty  good  fist,  hasn’t  he?  . . . 

You  know,  I’d  hate  to  get  sick  on  this  tub.  . . . 
What  is  a good  thing  to  do  for  seasickness  ?” 

About  this  time  my  mind’s  eye  began  to  open.  It  be- 
came evident  that  the  great  wireless  operator  of  the  won- 
derful ship  Seeandbee,  the  man  who  held  the  lives  of  all 
the  ship’s  passengers  in  his  hand,  was  worrying  about 
something. 

I shall  never  forget  the  little  tableau  which  was  then 
enacted  in  the  radio  cabin  of  the  huge  sidewheeler.  Jones 
was  at  one  end  of  the  long  room,  perched  upon  the  top 
of  a high  stool,  the  receivers  over  his  ears,  trying  his  level 
best  to  stick  on  the  seat  and  to  appear  unconcerned.  All 
his  energy  was  needed  to  keep  from  sliding  off  on  the  floor 
with  each  lurch  of  the  vessel,  and  he  was  continually 
sticking  out  an  arm  or  leg  to  hold  himself  from  the  op- 
posite wall.  Snell  stood  in  the  doorway  to  the  bunk  room 
with  a queer  look  in  his  eyes,  one  of  which  I could  now 
interpret.  I sat  at  the  far  end  of  the  room  in  the  dark, 
listening  to  the  learned  discourse  on  an  ailment  the  ex- 
istence of  which,  tradition  records,  has  never  been  volun- 
tarily admitted  by  those  who  acquired  it.  That  night  I 
discovered  the  only  real  preventative  for  the  dread  malady. 
I sat  in  the  one  chair  that  did  not  wobble  and  which  had 


Dark  clouds  sweeping  by  made  us  fully  appreciate  tb'at  the  wind  was  whistling  overhead  in  the  rigging 
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arms,  my  feet  cocked  up  on  the  end  of  the  operating  table, 
my  head  resting  on  the  back  of  the  chair.  In  this  position 
my  body  made  a large  V,  with  my  “hold,”  as  Snell  called 
it,  clear  at  the  bottom.  I was  able  to  keep  from  falling  on 
the  floor  at  each  lurch  of  the  ship,  and  after  a while  I 
discovered  that  I did  not  observe  that  queer  “elevator 
feeling”  as  the  vessel  rose  and  fell  with  the  waves.  I 
really  felt  fine,  and  was  beginning  to  enjoy  the  affair  to 
the  limit.  Catching  Watson’s  eye,  I nodded  that  I was 
on  to  his  curves  and  immediately  began  to  take  an  active 
part  in  the  discussion. 

“By  the  way,  Jones,  old  man,  you  don’t  feel  bad?”  I 
asked. 

“No  indeed!  Do  you?”  he  replied.  Then  he  added:  I 
— il  don’t  look  sick,  do  I ? Of  course  I could  turn  in  if  I 
got  sick.  I don’t  have  to  stay  on  the  job  if  I am  not 
able.  I could  turn  in  for  a while  and  then — ” 

“Aw,  you  fellows  can  this  ‘sick’  business!  You  make 
me  tired!  Use  a little  domestic  science — ” Snell  was 
evidently  rattled — “Why  do  you  talk  about  it?  If  you’re 

?oing  to  get  sick  go  ahead ; but  quit  thinking  about  it. 
ust  because  you  feel  kind  of  funny  in  the  stomach  is  no 
sign — Ha,  ha ! Guess  I’ll  turn  in  and  get  some  sleep.” 
Snell  turned  again  toward  the  bunks  and  I thought  for 
a minute  that  he  was  going  to  desert  me.  But  he  had  a 
new  thought.  Blandly,  he  asked  if  I were  hungry.  I 
immediately  suggested  that  the  three  of  us  go  down  to  the 
buffet  and  get  something  to  eat.  Jones  looked  horrified. 

“Oh  no,  I can’t  leave  the  outfit,”  said  the  radio  man. 
“I’d  like  to  go,  but  something  might  happen.” 

So  Snell  and  I made  our  way  down  to  the  lower  deck 
and  aft  to  where  the  buffet  held  forth  with  everything 
under  the  sun  that  was  not  good  for  one  to  eat.  By  hold- 
ing on  to  the  rail  around  the  counter  we  managed  to  put 
down  several  shredded  wheats  and  some  coffee.  A portly 
gentleman  then  staggered  in  and  devoured  a sardine 
sandwich  and  a bottle  of  ginger  ale.  We  decided  that  the 
combination  was  the  very  thing  for  our  friend  up  on  top, 
and  soon  after  we  returned  to  the  scene  of  action,  properly 
equipped. 

When  we  first  glanced  through  the  door  the  Case  man 
who  had  turned  wireless  operator  had  his  head  on  the 
table,  pillowed  in  his  arms.  Snell  coughed.  Immediately, 

I opened  up  thus : 

“What’s  matter,  old  man?  Not  sick  in  a little  sea  like 
this  are  you  ?” 

“Nope,”  was  Jones’  energetic  response.  “I’m  feeling  a 
little  sleepy,  tho.  And  I can  hear  anything  that  comes 
in  by  putting  on  the  receivers  once  in  a while.  It  really 
isn’t  necessary  to  listen  in  all  the  time.” 

Snell  turned  to  me.  “By  George,  Henney,”  he  volun- 
teered. “I  believe  those  bellhops  down  below  were  sick. 
Did  you  notice  how  sleepy  they  were  ?”  He  was  quick  to 


follow  up  this  new  avenue  of  attack.  “Sleepiness  is  the 
first  symptom,  you  know,”  he  added  seriously. 

Poor  Jones  fell  for  the  bait  at  once.  “Is  that  right  ? But 
then,  I haven’t  been  getting  much  sleep  lately.  Guess 
that’s  why  I am  drowsy.  How  were  the  bellboys  acting  ? 
Did  you  say  they  were  sleepy?” 

During  the  interchange,  my  friend  Watson  and  I had 
firmly  seated  ourselves  in  the  two  good  chairs,  our  feet 
high  up  in  the  air  and  our  bodies  in  that  comfortable 
and  secure  V position  which  I had  discovered  and  passed 
on  to  Snell.  But  the  poor  Case  man,  he  of  the  wonderful 
ship  Seeandbee,  was  perched  high  up  in  the  air  on  a 
rickety,  swaying  stool,  the  light  of  the  lamp  hanging 
over  the  operating  table  making  clear  every  expression 
of  his  countenance.  His  feet  were  hitched  in  the  rungs 
of  the  stool  on  which  he  was  so  precariously  seated,  and 
although  he  tried  to  conceal  it,  we  could  see  that  his  hands 
were  spasmodically  twisting  and  turning,  one  to  his 
stomach  and  the  other  to  his  mouth,  as  if  he  was  expecting 
something.  He  tried  to  adjust  his  apparatus  as  a blind, 
but  invariably  they  would  return,  respectively,  to  mid- 
section and  mouth.  It  was  plain  to  see  that  the  pangs  of 
mal  de  mer  were  beginning  to  have  their  effect. 

“You  bet  those  bellhops  are  some  sleepy.”  I hastened 
to  assure  him.  “And  you  ought  to  see  them  rubbing  their 
stomachs.  You’d  think  there  was  static  in  ’em.” 

The  hand  came  away  from  his  waitsline  with  a jerk  so 
strong  that  it  knocked  the  detector  out  of  adjustment. 
By  the  time  he  had  this  fixed  Snell  was  ready  with  an- 
other frontal  attack. 

His  voice  took  on  a reminiscent  strain.  “I  remember 
one  time  I was  up  in  Lake  Superior.  It  was  blowin’ 
something  awful — just  about  like  this,  in  fact — and  the 
bellhops  on  board  had  been  eating  all  kinds  of  stuff.  They 
had  turned  out  to  see  the  fair  at  Houghton  and  all  the 
candy,  peanuts  and  popcorn  in  the  place  came  back  inside 
them.  Well — would  you  believe  it? — every  last  one  of 
these  fool  kids  got  sicker  ’n  dogs.  And  the  funny  thing 
about  it  was  the  way  they  got  sleepy  just  before  they  ran 
for  the  rail.  They  kept  gettin’  sleepier  ’n  sleepier,  ’n  they 
were  all  rubbin’  their ” 

“Wait  a minute!”  wailed  Jones.  “Somebody’s  calling 

_ ft 

me. 

He  pretended  to  listen  awhile  for  signals.  Then  he 
announced  that  he  must  have  been  mistaken. 

“I  guess  it  was  just — just  static.  This  roll  kind'  a goes 
to  my  head.  It’s  not  likely  that  I’m  going  to  get  sick  but 
you  guys  had  better  go  to  bed.  It's  blowing  fit  to  kill  out- 
side, and  I don’t  want  to  be  bothered  with  any  sick  fellows 
’round  here.” 

Snell  and  I both  assured  him  that  we  were  over  our 
sleepiness.  “I  wouldn't  go  to  bed  for  the  world  now,” 
said  Snell.  “All  this  reminds  me  of  that  night  on  Lake 
Superior-.  Yep.  The  swell  was  just  about  as  bad  as  this 
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— it’s  rolling  like  thunder,  do  you  know  it,  Henney  ?”  He 
shifted  his  gaze.  “Well  those  bellhops  had  been  eating 
mince  pie  and  drinking  pink  circus  lemonade,  and  all  that 
sort  of  stuff  you  know,  and — 

“By  the  way,  Jones,  feeling  sick?  That  light  makes 
you  look  kind  of  pale.” 

I felt  it  was  up  to  me  to  say  something.  “If  you  want 
to  turn  in  for  a while  old  man,”  I began  in  sympathetic 
tones,  “Watson  and  I’ll  be  glad  to  stay  on  the  job.”  This 
offer  to  stay  up  for  him  was  very  magnanimous,  and 
Snell  smiled  approval.  “Go  and  stretch  out  for  a while,” 
I added  soothingly.  “That’s  the  best  thing  for  seasickness. 
Just  go  to  sleep  and  we’ll  have  a good  time  sitting  up 
while  you  are  getting  better." 


Snell  hitched  his  chair  a little  closer  to  the  bunk  room 
door,  effectively  closing  the  entrance  to  that  haven  of 
security.  Jones  looked  longingly  at  the  white  sheet  on 
the  lower  bunk ; and,  I thought,  rather  warily  at  the  white 
wash  bowl  in  the  corner  behind  Snell’s  back.  But  he  was 
game. 

“I  feel  a lot  better  now.  I guess  I’m  getting  over  my 
sleepiness.  Strange  how  long  this  storm  stays  on,  isn’t 
it?” 

We  had  been  out  all  of  three  hours ; which  can  be  quite 
a long  time  from  some  viewpoints.  Jones  looked  up  mis- 
erably at  the  lamp  swinging  back  and  forth  with  the  roll 
of  the  ship,  and  then  added  as  if  he  had  just  thought  of 
it.  “If  I get  feeling  bad,  I’ll  let  you  fellows  stay  on  duty 
for  me.” 

Snell’s  voice  took  up  its  monotone.  “Well  sir,  those 
poor  bellhops  were  about  the  sickest  bunch  of  fellows  I 
ever  saw.  They  had  been  eating  all  kinds  of  stuff  down 
at  the  buffet  and” — Snell’s  story  always  started  and 
ended  with  the  eats — “and  the  stuff  simply  wouldn’t — . 
You  haven’t  been  eating  anything,  have  you,  old  man?” 

“Only  a little  popcorn  this  afternoon,”  came  in  a weak 
voice  from  the  stool.  “And  I drank  some  buttermilk  at 
Thompson’s  just  before  I left  tonight.  That  ought  to  be 
all  right,  hadn’t  it?” 

I looked  at  him  with  an  expression  of  shocked  amaze- 
ment. Snell  opened  his  mouth  as  tho  to  say  something, 
and  then  closed  it  as  if  words  simply  couldn’t  express  his 
horror.  Jones  paled. 

“You  don’t  mean  to  say  that  you  put  that  combination 
in  your  stomach!”  I gasped.  “Acid  and  starch!  Why 
man  alive  that’s  enough  to  kill  you  on  land,  let  alone  on 
board  ship  in  a gale  like  this.  Thompson’s  buttermilk! 
Did  you  hear  that  Watson?  That  rotten  manufactured 
stuff  with  the  microbes  floating  around  on  top  with  their 
toes  up  in  the  air!  It’s  a good  thing  he  didn’t  load  up 
like  that  guy  in  the  buffet,  eh  Snell?  Just  think  of  a 
nice  smelly  sardine  sandwich  and  a bottle  of  ginger  ale 
added  to  that  mess — ” 

I was  interrupted  by  a despairing  groan  from  the  top 
of  the  stool. 

“Oh  Gawd!” 

Jones  slipped  from  the  stool,  made  a staggering  dive 
for  the  door,  missed  Snell  by  a half  inch,  and  a few  min- 
utes later  we  heard  him  plump  down  on  the  bunk. 

Mai  de  mer  had  conquered. 


The  August  Wireless  Age  Will  Contain 

an  interesting  article  on  the  design  and  construction  of  buzzer 
transmitters  for  transmission  at  amateur  wave  lengths.  Experi- 
menters having  a source  of  110  volts  D.  C.  or  500  volts  D.  C- 
are  enabled,  with  this  apparatus,  to  transmit  over  distances  up 
to  100  miles.  The  transmitter  to  be  described  has  been  used 
in  airplane  communication  with  success.  The  construction 
is  of  marked  simplicity. 

A special  article,  on  Resonance  in  the  Audio  Frequency 
Circuits  of  an  Amateur’s  Transmitter,  contains  information  of 
utmost  value  to  experimenters  contemplating  the  construction 
of  Quenched  Gap  Transmitters. 
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He  Got  Across 

Something  About  Ensign  Rodd,  First  Wireless 
Operator  to  Fly  Across  the  Atlantic 

npO  Ensign  Herbert  C.  Rodd,  a former  amateur  of  Cleveland, 
-*■  Ohio,  and  an  ex-Marconi  operator  who  enlisted  in  the  Naval 
Reserve  shortly  after  the  United  States  entered  the  war,  fell  the 
unique  distinction  of  manipulating  the  wireless  apparatus  on 
America’s  flying  boat  NC-4,  the  first  craft  to  span  the  Atlantic  by 
the  air  route.  As  the  nation  rejoiced  on  May  27th  that  the 
realization  of  a dream  centuries  old  had  a material  basis  in  fact, 
universal  congratulation  was  extended  by  wireless  workers  to  the 
young  man  who  had  successfully  maintained  communication  on 
the  aircraft  during  its  flight  across  the  wide  ocean. 

That  a former  amateur  should  have  been  selected  for  this 
position  of  great  responsibility  is  an  additional  fact  to  establish 
the  importance  of  extensive  development  of  the  experimental  field 
in  wireless.  Once  again  it  is  emphasized  how  much  was  con- 
tributed to  the  Navy’s  success  by  the  civilians  called  to  its  ranks 
in  the  emergency,  and  this  incident  should  be  viewed  as  a climax 
to  achievement,  setting  at  rest  for  all  time  proposals  looking  for 
government  ownership  sponsored  by  Naval  officials. 

General  public  recognition  has  been  given  to  the  aerodynamic 
aspects  of  the  great  flight  and  it  is  looked  upon  as  a gloriously 
fitting  triumph  for  the  United  States,  a country  which  produced 
the  Wright  brothers,  the  first  to  achieve  mechanical  flight  in  a 
heavier-than-air  machine ; also  another  American,  Glenn  Curtiss, 
first  to  make  the  airplane  a water  as  well  as  an  air  machine.  Little 
attention  has  been  gfven,  however,  to  the  equally  significant  fact 
that  the  country  of  Ensign  Rodd  was  the  first  to  develop  and 
Ensign  Rodd  encourage  amateur  wireless  in  a broad  way  and  place  it  on  a 

scientific  basis.  Now  that  it  is  generally  recognized  that  the 
success  of  the  flight  was  in  a large  measure  due  to  the  perfection 
of  communication  arrangements,  it  is  equally  fitting  that  the  event  be  celebrated  as  a triumph 
for  American  wireless  men.  * 

As  to  the  particular  individual  who  handled  the  key : he  is  a typical  American  ama- 
teur in  every  respect.  His  mother,  in  commenting  on  his  achievement,  voiced  in  a sentence 
a biography  which  might  be  applied  to  the  many  thousands  who  are  daily  engaged  in  wire- 
less experimentation.  Mrs.  Rodd  said,  “Ever  since  he  was  a boy,  my  son  has  been  experi- 
menting with  electrical  devices,  endeavoring  to  improve  them.” 

He  joined  the  Marconi  service  at  the  opening  of  the  Gr^at  Lakes  navigation  season, 
seven  years  ago.  His  first  assignment  was  on  the  steamer  Eastland,  and  during  1913  and 
1914  he  served  as  senior  operator  on  the  Octorara.  He  was  then  transferred  to  the  Lakeland, 
on  which  vessel  he  won  recognition  as  an  S.  O.  S.  celebrity.  His  vessel  ran  on  the  rocks  oflf 
the  port  of  Alpena,  November  10th,  1914,  during  a gale  and  heavy  snow  storm.  Rodd  sent 
out  the  distress  signals  and  established  communication  with  the  Marconi  station  at  Cleve- 
land, from  which  the  wrecking  tug  Favorite  was  dispatched  to  the  Lakeland’s  assistance. 
The  young  operator  maintained  constant  communication  with  the  wrecking  tug  until  she 
arrived,  and  then  joined  the  crew  in  lightening  her  cargo  to  the  end  that,  with  the  assistance 
of  the  tug  and  life  saving  crew,  the  vessel  was  safely  towed  to  Port  Huron,  Ohio. 

The  following  season  Rodd  became  operator  at  the  Marconi  station  in  Detroit,  Mich- 
igan, remaining  there  for  several  months  and  then  accepting  a transfer  to  the  yacht  Nakomis. 
He  remained  on  this  vessel  until  the  close  of  navigation  in  1916. 

In  the  Spring  of  1917  he  heeded  the  call  to  arms  and  entered  the  Naval  Reserve  as 
Electrician,  First-Class.  His  first  assignment  detailed  him  back  to  the  station  at  Detroit, 
and  a later  transfer  brought  him  to  the  Marconi  station  in  Cleveland.  When  a few  months 
had  elapsed,  he  moved  on  to  the  Marconi  station  at  Calumet,  Michigan,  where  he  took 
charge  of  the  equipment  and  received  a rating  as  Chief  Petty  Officer.  His  ability  had 
then  attracted  attention,  and  he  was  called  to  a naval  station  at  Great  Lakes,  Illinois,  where 
he  was  placed  in  the  laboratory  and  assisted  in  the  construction  of  the  ground  station  and 
distant  control  station  at  this  point.  He  was  commissioned  an  Ensign  in  the  Fall  of  1918 
and  was  transferred  to  Norfolk,  Virginia,  where  he  displayed  such  unusual  radio  ability 
that  selection  fell  uport  him  as  radio  officer  of  the  NC-4. 
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At  It  Again 


After  two  years  of  painful  suspension  of  activities  the 
wireless  amateur  is  again  on  the  job.  Above,  a New 
York  Y.  M.  C.  A.  enthusiast  is  making  the  familiar 
adjustments  inseparably  associated  with  the  joy  of 
"listening  in” 

On  the  left  it  A.  W.'  Nelson  of  Montana  longingly 
cuddling  a radio  phone  transmitter 


And  here,  the  most  familiar  of  sights — the  old  aerial  going  up!  The  particular  amateurs  are  Barber  and  Terleph  of  Rich- 
mond Hill,  N.  Y.,  but  the  task  engaged  in  is  applicable  to  ary  locality  in  these  broad  United  States 
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Efficient  Receiving  Apparatus  and  Experi- 
ments with  Electrostatic  Coupling 

By  E.  T.  Jones 

TpHE  receiving  circuit  about  to  be  Many  of  the  several  hundred  cir-  two  coils  for  the  tickler,  the  primary 
A disclosed  is  superior  to  the  usual  cuits  shown  heretofore  have  the  great  is  mounted  in  the  end  of  the  tuning 
run  of  circuits  presented  by  various  disadvantage  of  introducing  too  much  inductance  and  caused  to  rotate  in 


drawings  showing  the  elementary  circuit,  the  tuning  inductance  and  end  turn  switch,  respectively 


experimenters.  One  of  the  principal  inductance  in  the  associated  circuits  much  the  same  manner  as  the  movable 
features  is  that  the  valve  may  be  made  to  operate  on  short  wave  lengths.  In  coil  in  a variometer, 
to  oscillate  steadily  at  frequencies  cor-  the  following  diagrams  this  is  over-  C-l  is  the  usual  shunt  variable  ca- 
responding  to  waves  as  low  as  150  come  in  a way  that  improves  the  over-  parity  across  the  tuning  inductance  L. 
meters.  In  fact,  the  circuit  functions  all  efficiency.  It  is  to  be  noted  that  no  primary  in- 

well at  wave  lengths  between  150  and  Figure  1 is  an  elementary  circuit;  ductance  is  employed,  and  the  losses 


v Jm  X V-  - ' 

lb  vanj  Corid - To  regu/ote  /ndactance  Handle  Hof  tickler  coil  ' A' bat. 

Figure  5 Showing  complete  apparatus  mounted  in  one  cabinet  and  phantom  view  of  the  tuner  and  its 

connections 


3,000  meters,  but  for  still  longer  waves 
the  more  common  circuits  are  pre- 
ferred. , 


L,  constitutes  the  tuning  inductance,  which  would  be  present  in  capactive 
and  L-l  the  tickler  coil.  It  will  be  or  magnetic  coupling  are  eliminated, 
shown  later  that  instead  of  providing  In  fact  it  was  noticed  that  approxi- 
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mately  twice  the  strength  of  signal 
was  obtained  when  using  the  connec- 
tions shown ; and  quite  contrary  to  the 
belief  that  such  a circuit  would  fur- 


This  arrangement  consists  princi- 
pally of  having  the  condenser  geared 
by  pulleys  to  the  handle  of  the  induc- 
tance switch  as  shown  in  figures  3 and 


connected  in  series  with  the  grid  of 
the  audion  and  the  aerial  connection 
A-l.  R is  the  high  resistance  “B” 
battery  regulator  and  C,  D are  the  tele- 


Figure  6— Showing  plate  circuit  electrostatically  coupled  to  the  secondary 


Figure  8 — A modified  method  of  obtaining  electrostatic  regenerative 

coupling 


nish  broad  tuning,  it  was  found  ex- 
ceptionally critical.  This  makes  the 
tuning  a very  simple  operation,  it  only 
being  necessary  to  cut  in  a certain 
amount  of  inductance  and  vary  the 
condenser  until  maximum  response  is 
had.  A detailed  outline  of  the  con- 
struction of  this  receiver  follows: 

The  Tuning  Inductance 
A cardboard  tube  4"  in  diameter  and 
6"  long  has  a 3"  winding  of  one  layer 
of  No.  28  S.C.C.  wire.  Taps  are  taken 
off  as  shown  by  the  numbers  in  figure 
2,  y4"-yA'’.y2"-y2"-y2"-y2"-y2"t  which 
makes  a total  winding  of  3". 

The  Tickler 

The  tickler  primary  is  wound  on  a 
frame  3J4"  in  diameter  pivoted  as 
shown  and  placed  in  inductive  relation 
with  the  secondary  inductance,  the  de- 
gree being  controlled  by  moving  the 
handle  H.  It  is  wound  with  the  same 
size  wire — No.  28  S.C.C. — for  a space 
of  y".  A very  good  form  can  be 


4.  The  pulley  mounted  on  the  latter  is 
made  to  move  easily  upon  the  shaft 
of  said  switch ; this  ma^es  it  unneces- 
sary to  use  both  hands  when  tuning, 
leaving  one  hand  free  for  manipulation 
of  the  oscillating  circuits. 

It  is  best  to  mount  the  above  appa- 
ratus in  one  panel  separate  from  the 
oscillating  circuits  because  if  it  is  de- 
sired to  change  over  from  the  short 
wave  receiver  to  a long  wave  set,  it 
can  be  accomplished  by  the  use  of  a 
double  pole  double  throw  switch. 

But  for  those  desiring  to  put  the 
complete  apparatus  in  one  cabinet  the 
following  details  regarding  the  appa- 
ratus as  shown  mounted  in  the  draw- 
ing of  figure  5 will  be  of  Value.  As 
therein  indicated,  the  condenser  is 
mounted  at  the  top  of  the  left  hand 
side  of  the  panel  and  just  under  it,  the 
inductance  coil,  the  aerial  and  ground 
connections  being  made  to  the  binding 
posts  A-l  and  B-l.  The  tickler,  pre- 
viously described,  is  mounted  so  that 


phone  terminals.  The  A battery  or 
filament  battery  is  connected  to  the 
terminals  marked  E,  F.  No  dimen- 
sions are  given  owing  to  the  fact  that 
the  condenser  containers  vary  in  size. 
Any  experimenter  interested  in  long 
distance  amateur  short  wave  reception 
cannot  fail  to  investigate  the  merits 
of  this  circuit,  for  in  addition  to  giving 
loud  signals,  it  affords  a notable  de- 
gree of  selectivity. 

With  this  type  of  circuit  one  is  not 
restricted  to  the  use  of'  very  small 
antennae.  By  inserting  a variable  con- 
denser in  series  with  the  antenna,  if 
too  large  for  the  reception  of  200 
meter  wave  lengths,  the  strength  of 
the  signal  is  not  decreased  and  in  some 
cases  it  was  found  to  improve  the 
strength,  probably  due  to  the  fact  that 
the  condenser  tended  to  alter  the  volt- 
age distribution  so  that  a very  high 
E.M.F.  was  impressed  upon  the  grid 
of  the  tube. 

Exceptional  results  were  had  with 


Figure  7 — Another  method  of  coupling  electroeuticelly  the  plate  to  the  Figure  9 — Another  form  of  coupling  allowing  the  coupling  plate  connected 
aecondary-gnd  circuit  to  the  plate  of  the  audion 


made  of  pasteboard  tubing  instead  of 
the  wooden  form. 

Any  of  the  various  forms  of  end 
turn  switches  can  be  provided.  The 
design  was  purposely  left  out  here  for 
the  sake  of  simplicity.  All  that  is  nec- 
essary after  the  completion  of  this 
inductance  is  to  have  a variable  con- 
denser mounted  in  the  same  cabinet  as 
shown ; and  in  order  to  simplify  the 
tuning,  the  arrangement  shown  below 
is  recommended. 


its  handle  H protrudes  outside  of  the 
panel. 

The  right  hand  side  of  the  cabinet 
shows  the  audion  adapter,  the  B bat- 
tery resistance  and  the  telephones, 
which  are  to  be  connected  at  C and  D. 
The  position  of  the  grid  condenser  is 
also  shown. 

Figure  5 shows  a phantom  view  of 
the  tuner  and  its  connections.  Con- 
denser C-l  is  shunted  across  the  tun- 
ing inductance  and  condenser  C-2  is 


an  antenna  60  feet  long  of  four  wires,, 
spaced  4 feet  apart.  One  supporting 
mast  was  60  feet  high,  the  other  2S 
feet  high. 

Some  Experiments  with  Electro- 
static Regenerative  Coupling 


A method  of  coupling  valve  circuits, 
electrostatically  for  various  purposes 
has  been  described  in  a former  patent 
by  Bucher.  I have  found  certain  forms 
of  his  method  of  capacitive  coupling  to- 
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THE  ONLY  VACUUM  TUBE 

WHICH 

AMATEURS 
CAN  USE 

Agreements  recently  effected  have 
made  vacuum  tubes  available  for  ex- 
perimental use.  The  Marconi  V.  T.  is 
the  only  vacuum  tube,  or  audion,  which 
may  be  sold  to  amateurs,  laboratories, 
schools  of  instruction  and  experi- 
menters. 

MARCONI  V.  T. 

$7.22  each 

Standardized  base  . . . $1.50  additional 

A highly  developed,  all-around  tube  for  use  as  a detector  and  amplifier  in  wireless  com- 
munication. It  has  practically  the  same  electrical  constants  as  the  tube  used  by  the  Allied 
armies  and  navies  throughout  the  war  in  continuous  wave  transmission  and  reception.  The 
terminals  of  the  elements  of  the  tube  are  brought  out  to  a 4-prong  standardized  base,  fit- 
ting into  the  standard  four-contact  bayonet  sockets. 

Filament  current,  0.7  ampere.  Filament  potential  4 to  6 volts. 

Plate  potential,  20  to  60  volts  for  reception. 

For  lighting  filaments  a lead  storage  battery  is  preferable  because  of  its  constancy  of  voltage.  Ordinary  dry 
cells  or  flashlight  batteries  may  be  used  to  provide  the  plate  voltage. 

The  approximate  operating  life  of 
~ the  MARCONI  V.  T.  is  1,500  hours. 

Delivered  postpaid  in  special  container  insured  against 
breakage  to  any  address  upon  receipt  of  purchase  price. 

COMMERCIAL  DEPARTMENT 

Marconi  Wireless  Telegraph  Co.  of  America 

Sole  distributor s for  De  Forest  Radio  Telephone  & Telegraph  Co. 

Wool  worth  Building,  233  Broadway,  New  York 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 
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be  very  practical  in  oscillating  tube  the  secondary-grid  circuit.  Here  the 
circuits.  small  inductance  L-l  is  inserted  as 

Figure  6 shows  the  plate  circuit  shown  and  the  plate  P brought  in  close 
electrostatically  coupled  to  the  second-  relation  thereto. 


Figure  10 — Electrostatic  coupling  obtained  by  connecting  the  coil  L-l  in 
the  primary  ground  lead  and  the  coupling  plate  to  plate  circuit  of  the 
audion.  Very  efficient  for  long  waves 


ary.  This  is  accomplished  by  bringing 
the  metallic  semi-circular  plate  P in 
proximity  to  the  end  of  the  secondary 
winding  which  protrudes  out  of  the 
primary.  Very  good  and  valuable  re- 
sults were  secured  with  this  arrange- 
ment. The  plate  P has  a critical  posi- 
tion in  respect  to  its  distance  from  the 
secondary  windings  for  each  change 
of  wave  length,  being  closer' for  short 
waves  and  farther  away  for  long 
waves.  The  plate  P must  be  fitted 
with  a long  insulated  handle  because, 
due  to  the  coupling  between  the  body 
and  the  coil,  the  presence  of  the  body 
has  a marked  effect  on  the  oscillating 
period  of  the  circuits. 

Figure  7 shows  another  method  of 
coupling  electrostatically  the  plate  to 


Figure  8 indicates  a modified 
method  of  obtaining  electrostatic  re- 
generative coupling.  The  plate  P is 
connected  to  one  side  of  the  grid  con- 
denser and  the  small  coil  L-l  is  con- 
nected in  the  plate  circuit  as  shown. 
The  coupling  is  varied  as  before  by 
increasing  or  decreasing  the  distance 
between  the  plate  and  the  coil  L-l. 
This  circuit  gives  as  good  results  as 
the  two  aforementioned.  The  circuit 
of  figure  9 is  particularly  useful  for 
short  waves. 

Figure  10  shows  still  another  form 
of  electrostatic  coupling.  Although 
this  circuit  failed  to  function  on  short 
waves,  it  gave  very  good  results  on 
the  longer  waves.  The  coil  L-l  is  con- 
nected in  the  primary  ground  lead,  and 


the  plate  to  the  plate  circuit  of  the 
audion.  On  short  waves  such  as  600 
meters  the  plate  had  no  effect,  but 
, after  getting  up  to  5,500  and  8,000  me- 
ters, it  Required  a very  critical  adjust- 
ment. As  shown  by  the  dotted  lines 
two  connections  were  tried,  but  the 
best  results  were  obtained  when  it  was 
connected  to  A. 

Figure  9 shows  another  method 
which  gave  very  good  results  on  short 
wave  lengths  in  the  region  of  200  me- 
ters and  is  substantially  the  same  as 
figure  7.  The  plate  P was  connected 
to  the  plate  of  the  audion  and  electro- 
statically coupled  to  the  inductance 
L-l  connected  in  the  grid  circuit  as 
shown. 

This  method  of  electrostatic  coup- 
ling certainly  has  a wide  rahge  of  ap- 
plications in  connection  with  audion 
regenerative  circuits,  and  it  is  well 
worth  one’s  time  to  dig  in  and  see 
what  is  in  store  for  the  wireless  world 
at  large. 

Suggestion  for 
Prize  Contest 
AUGUST 
Wireless  Age 

vv 

We  will  pay  the  usual  prizes  of  $10,  $5 
and  $3,  in  addition  to  our  regular  space 
rates,  to  the  three  contributors  who  send 
us  the  best  manuscripts  on  the  following 
subject: 

"What  do  you  consider  to  be  the  best 
circuit  for  undamped  wave  reception  at 
wave  lengths  from  4.000  to  18,000  meters 
and  what  should  be  the  dimensions  of  all 
tuning  coils  with  the  average  antenna?” 


Vacuum  Tube  Construction 


I_T  J.  NOLTE  of  Schenectady, 
N.  Y.,  has  shown  the  design 
of  the  internal  structure  of  a three 
electrode  vacuum  tube  as  indicated  in 
the  drawings,  figures  1,  2,  3 and  4. 
Figure  1 is  a view  of  the  completed 
pliotron;  figure  2 is  a view  of  the 
pliotron  with  the  bulb  and  the  anode 
broken  away ; figure  3 is  a view  of  the 
anode  and  figure  4 a sketch  of  a metal 
sheet  from  which  the  anode  is  con- 
structed and  which  shows  how  the 
supporting  strips  are  cut  away. 

The  completed  pliotron  comprises 
an  evacuated  bulb  1 within  which  are 
located  the  cathode  2 in  the  form  of 
a coil  filament  which  is  preferably  of 
tungsten,  a grid  3 in  the  form  of  a 
coil  wire  surrounding  the  cathode  and 
a cylindrical  anode  4 surrounding  the 
grid. 

Leading-in  conductors  5 which  are 
sealed  through  the  stem  6 supply  cur- 
rent to  the  cathode  and  leading-in 
conductors  7 which  are  also  sealed  to 
the  stem  6 supply  current  to  the  grid. 
The  anode  4 is  supported  by  two  arms 


8 and  9 both  of  which  are  sealed  into  The  sheet  is  then  bent  into  cylindrical 
the  stem  6.  Arm  8 extends  through  form  and  the  strips  12  and  13  are  bent 
stem  6 and  serves  to  carry  the  anode  away  from  the  cylinder  so  as  to  ex- 
current. tend  in  diametrically  opposite  direc- 


Drawings  showing  the  complete  pliotron ; view  of  pliotron  with  bulb  and 
anode  removed  and  finally  the  anode  complete  and  method  of 
construction 


The  anode  is  constructed  of  a rect- 
angular sheet  of  metal  as  shown  in 
figure  4.  From  each  side  of  this  sheet, 
strips  of  metal  12  and  13  are  partly 
cut  away  in  the  manner  indicated. 


tions  therefrom  as  indicated  in  figure 
3.  The  ends  of  the  strips  are  then 
wound  around  the  supporting  arm  8 
and  9 as  shown  in  figure  1 and  welded 
thereto. 
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Controlling  the  “B”  Battery  of  a Vacuum 

Tube 

rPHE  connections  shown  in  the  ac-  would  be  the  case  if  a potentiometer 
companying  drawing  for  “easing  of  such  low  resistance  were  shunted 
up”  the  “B”  battery  control  of  vacuum  across  all  the  cells.  It  will  be  noticed 
tubes  may  be  of  interest  to  amateurs  in  the  upper  part  of  the  drawing  that 

II M""*! w 


Potentiometer 


Concentrate 

Your 

BUYING 


Diagram  of  connections  for  controlling 

who  are  troubled  with  critical  poten-  ; 
tiometer  adjustments.  A 400  ohm  po-  i 
tentiometer  shunted  across  the  last  two 
or  three  cells  gives  a very  fine  control  i 
of  the  local  E.M.F.  It  has  the  fur- 
ther advantage  that  it  does  not  run  l 
down  the  entire  B battery  which 


\ the  “B”  battery  of  a Vacuum  Tube 

an  end  cell  control  of  the  plate  voltage 
is  provided,  a three  point  switch  being 
connected  to  the  two  end  cells  to  per- 
mit them  being  cut  in  or  out. 

I have  used  this  diagram  of  connec- 
tions with  great  success. 

Louis  Funke — New  Jersey. 


Contest  Winners  for  July 


The  May  Wireless  Age  subject  for  discussion  was : “To  what  extent  do 

you  believe  that  wireless  telephony  will  take  the  place  of  wireless  telegraphy  in 
amateur  communications?”  The  usual  prizes  have  been  awarded  to  the  writers 
of  the  following  articles. 


First  Prize— Will  It  Be  “Hello”  or  Tele- 
graphic Buzzes 


TVfE  are  3sked  to  what  extent  in 
” the  future,  the  wireless  telephone 
will  take  the  place  of  the  wireless  tele- 
graph. This  question  causes  us  to  re- 
gret our  lack  of  the  gift  of  prophecy, 
for  here  indeed  is  a job  for  a wiseacre. 
The  first  thought  that  occurs  to  one 
in  the  consideration  of  this  question 
is  that  everybody  can  talk,  but  that 
comparatively  few  can  send  and  re- 
ceive wireless  messages ; therefore,  we 
are  likely  to  conclude  that  the  amateur 
will  be  in  haste  to  abandon  the  crack- 
ling telegraph  for  the  still,  small  voice 
of  the  radiophone.  But  there  are  con- 
siderations that  will  make  many  of  us 
pause.  A very  little  money  will  install 
a simple  wireless  telegraph  set.  If 
one  merely  wishes  to  receive,  almost 
any  piece  of  wire  sticking  up  in  the 
air  a few  feet  will  serve  as  an  aerial. 
One  can  easily  make  a tuning  coil,  a 
fixed  condenser  and  a detector  stand. 
A pair  of  telephones  will  cost  about 
five  dollars,  and  a bit  of  galena  a few 
cents.  With  this  equipment  one  can 
hear  stations  hundreds  of  miles  dis- 
tant, perhaps  a thousand. 

Of  course  even  the  smallest  and 
simplest  sending  outfit  costs  much 
more,  but  almost  any  young  man  of  en- 
terprise, industry  and  ingenuitv  is  able 
to  install  a complete  set  if  he  wishes  to 
do  so.  On  the  other  hand,  the  radio- 


phone is  too  costly  for  the  average 
amateur.  I have  scarcely  any  idea 
what  a transmitter,  good  for  a hun- 
dred miles,  would  cost,  but  I do  recall 
that  I once  saw  a transmitter  offered 
for  $375,  but  it  would  transmit  only 
seven  miles.  So,  looking  at  it  from 
a pecuniary  standpoint,  it  does  not 
seem  probable  that  the  amateur  as 
we  have  known  him  in  the  past  will 
plunge  very  deeply  into  wireless  tele- 
phony. 

Then  it  seems  to  me  that  to  those 
who  have  wireless  telegraph  outfits, 
the  wireless  telephone  would  become 
a commonplace  thing.  As  before  re- 
marked, anybody  can  talk,  but  to  be 
an  expert  telegraphist  requires  severe, 
persistent  endeavor;  and  the  things 
that  are  acquired  only  by  labor  and 
sacrifice  are  the  things  that  are  most 
valuable  to  us — things  that  cannot  be 
handed  over  the  counter  for  so  much 
money. 

But  cost  is  doubtless  the  chief  factor 
in  the  question.  Leaving  cost  out  of 
consideration,  it  is  almost  idle  to 
speculate.  We  know  that  wire  tele- 
phony has  elbowed  wire  telegraphy  to 
one  side  to  a great  extent  in  the  last 
few  years.  Perhaps  the  amateur  will 
follow  the  line  of  least  resistance,  take 
something  that  requires  but  little 
training  and  go  in  for  the  wireless 
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telephone  as  far  as  the  state  of  his 
treasury  will  permit;  but  it  is  to  be 
feared  that  this  condition  will  restrain 
the  enthusiasm  of  many  of  us.  Of 
course  the  high  cost  of  wireless  tele- 
phony applies  only  to  transmission. 
Any  receiving  set  equipped  with  an 
efficient  detector  will  reproduce  the 
human  voice.  It  is  possible  that  when 
wireless  telephone  stations  come  to  be 
established  in  all  large  towns  (as  they 
surely  will),  thousands  of  amateurs 
who  know  nothing  of  telegraphy  will 
install  receiving  sets  in  order  to  enjoy 
the  wonder  of  taking  from  the  regions 
of  space  an  energy  that  will  reproduce 
words  spoken  hundreds  of  miles  away. 
I well  remember  the  surprise,  almost 
terror,  with  which  I suddenly  heard 
a voice  coming  out  of  the  depths  of 
space  as  I sat  with  the  telephones  on 
my  head  one  night  over  two  years  ago. 


The  mysterious  and  unknown  speaker 
ended  by  singing  “The  Swanee 
River.” 

So,  to  sum  the  matter  up,  I should 
say  that  the  cost  will  prevent  the  aver- 
age amateur  having  a wireless  tele- 
phone transmitter,  but  that  when 
strong  transmitting  stations  are  estab- 
lished in  the  principal  places,  receiving 
stations  will  be  numerous.  But  I hope 
and  predict  that  the  amateurs  as  a 
body  will  not  abandon  that  branch  of 
wireless  that  requires  practice  and 
skill,  and  whose  rewards  are  only  for 
those  who  are  willing  to  pay  for  them 
by  earnest  endeavor. 

The  development  of  a cheap  wire- 
less telephone  transmitter  may  upset 
my  prognostications;  but  that  is  just 
what  we  amateurs  are  waiting  for — an 
inexpensive  radio  telephone  set. 

S.  F.  McCartney — Pennsylvania. 


Second  Prize — Radio  Telephony  as  Re- 
gards the  Amateur 


T AM  somewhat  “on  the  fence”  in 
A offering  a comparison  of  the  ulti- 
mate relative  value  of  the  wireless  tel- 
ephone and  telegraph  in  amateur  com- 
munication. Comparing  them  from 
the  viewpoint  of  present  day  progress, 
I stand  in  favor  of  the  wireless  tel- 
egraph, but  I see  that  in  the  future, 
wireless  telephony  may  become  a very 
serious  competitor  of  the  wireless  tel- 
egraph. Although  the  two  systems 
of  signaling  have  points  in  common, 
the  matter  of  expense,  manipulation, 
etc.,  in  the  two  types  of  apparatus  is 
vastly  different. 

To  my  mind,  the  up-to-date  and 
progressive  amateur  will  be  the  first 
to  experiment  with  radio  telephony, 
but  it  is  certain  that  for  a number  of 
years  radio  telephony  will  not  replace, 
even  partially,  radio  telegraphy.  It 
must  be  admitted  that  radio  telephony 
has  advanced  rapidly  during  the  war, 
but  the  operating  characteristics  of  the 
wireless  telephone  have  not  changed 
sufficiently  to  afford  it  a better  position 
in  the  eye  of  the  amateur.  The  wire- 
less telephone  necessitates  the  use  of 
complicated  and  intricate  circuits,  and 
expensive  apparatus  that  is  beyond  the 
resources  of  amateurs  of  limited 
means.  In  fact,  one  of  the  first  things 
that  must  be  done  to  create  genuine 
enthusiasm  among  amateur  experi- 
menters is  the  production  of  a cheap 
wireless  telephone  set  that  he  may 
construct  or  purchase.  It  is  a well 
known  fact  that  all  amateurs  are 
“dabblers”  and  like  to  construct  their 
own  apparatus.  The  experimenter 
can  construct  all  of  the  apparatus  em- 
ployed in  radio  telegraphy  because  of 
its  great  simplicity,  but  this  cannot  be 
said  of  the  apparatus  used  in  wireless 
telephony. 


Not  only  is  the  construction  of  the 
wireless  telegraph  apparatus  less  ex- 
pensive, but  the  actual  building  of  the 
apparatus  gives  experimenters  an  in- 
sight into  the  fundamental  principles 
of  radio  and  constructional  details  that 
tends  to  make  them  better  informed 
men.  The  radio  telephone  includes  so 
much  apparatus  that  the  amateur  can- 
not construct,  that  he  is  not  likely  to 
attempt  to  build  a set.  If  radio  tele- 
phony is  to  replace,  even  partially, 
radio  telegraphy  in  the  amateur  field, 
more  simple  circuits  and  less  expen- 
sive instruments  must  be  provided. 

There  is  another  point  decidedly  in 
favor  of  the  radio  telegraph.  Surely 
as  long  as  the  amateur  can  signal  2,000 
miles  by  radio  telegraphy,  he  will 
never  be  content  to  telephone  50  to 
100  miles,  for  after  all,  it  is  the  range 
of  the  radio  telegraph  that  gives  the 
amateur  such  genuine  amusement.  If 
the  telephone  could  be  worked  as  far 
as  the  telegraph,  my  arguments  would 
be  just  the  reverse. 

If,  in  the  future,  some  one  provides 
a wireless  telephone  transmitter  that 
will  permit  experimenters  to  talk  sev- 
eral hundred  miles  at  the  wave  length 
of  200  meters,  then  it  is  apt  to  prove 
a serious  competitor  to  the  wireless 
telegraph,  but  it  is  very  doubtful 
whether  such  a set  will  be  produced. 

The  amateur,  having  plenty  of 
funds,  will  undoubtedly  construct  a 
short  range  vacuum  tube  wireless  tele- 
phone set  to  be  operated  alongside  his 
standard  transmitting  set,  but  it  is  to 
be  doubted  whether  he  would  be  satis- 
fied with  a wireless  telephone  set 
alone.  I firmly  believe  that  the  wire- 
less telegraph  set  will  stay  on  the  “top 
of  the  heap”  for  many  years  to  come. 

Arlyn  Rosander — Michigan. 
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Third  Prize — This  Experimenter  Favors 
the  Wireless  Telephone 


r\URING  the  war  vacuum  tube 
wireless  telephone  sets  were  per- 
fected by  the  allied  governments  to 
the  point  where  it  became  possible 
to  talk  a hundred  miles  or  so  with  an 
input  of  less  than  one  kilowatt.  Scores 
of  amateurs  are  preparing  to  experi- 
ment with  this  new  form  of  communi- 
cation as  soon  as  permission  is  given 
to  use  their  transmitting  stations.  It 
is  my  opinion  that  the  wireless  tele- 
phone has  been  improved  to  such  an 
extent  that  it  may  supersede  the  wire- 
less telegraph  in  amateur  stations. 

The  radiophone  has  many  advan- 
tages over  the  telegraph  and  a few 
disadvantages.  Among  the  advan- 
tages, the  most  important  is  the  fact 
that  one  does  not  need  to  learn  the 
telegraph  code. 

The  second  advantage  applies  only 
to  amateur  transmitters  using  the  ro- 
tary or  straight  spark  gaps  operated 
in  the  open  air.  Here  the  wireless 
telephone,  with  its  absence  of  the 
crashing  discharge,  is  much  to  be  pre- 
ferred to  the  old  type  of  transmitter, 
where  a blinding  flash  occurs  every 
time  the  key  is  pressed.  Due  to  the 
comparatively  low  potentials  used  in 
wireless  telephony,  breakdowns  of  in- 
sulation in  the  aerial  or  apparatus  are 
largely  eliminated.  For  the  same  rea- 
son very  little  leakage  from  the  aerial 
to  the  ground  will  occur  when  the 
wireless  telephone  is  used,  rendering 
it  less  liable  to  losses  of  energy. 

Another  advantage  of  the  vacuum 
tube  radio  telephone  set  is  that  by  in- 
serting a key  in  the  control  circuits,  it 
is  possible  to  transmit  telegraphic  sig- 
nals as  well  as  the  voice.  The  telegraph 
signals  will  carry  a greater  distance 
than  the  voice,  making  it  possible  to 
use  the  telegraph  when  operation 
over  long  distance  is  necessary  and 
the  voice  when  considerable  cor- 
respondence is  to  be  carried  on  in  a 
short  time. 

Although  telegraphic  signals  from 
such  sets  transmitted  by  undamped 
waves  can  be  received  only  on  an 
oscillating  audian  circuit,  the  voice 
may  be  heard  on  any  standard  wire- 
less receiving  set,  making  it  unneces- 
sary for  the  younger  experimenters  to 
go  to  the  expense  of  building  a regen- 
erative vacuum  tube  receiver. 

The  only  disadvantages  of  the  wire- 
less telephone  over  the  telegraph  are 
the  expense,  the  short  range  and  the 
precision  of  adjustment  necessary  if 
the  telephone  is  to  operate  success- 
fully. However,  at  the  rate  improve- 
ments are  being  made  in  the  appa- 
ratus used  in  wireless  telephony,  it 
will  be  but  a short  time  until  instru- 
ments are  placed  on  the  market  that 
will  be  entirely  suitable  for  amateur 


radiophone  stations.  A precise  adjust- 
ment of  each  complement  of  a wire- 
less telephone  transmitter  is  required 
if  the  set  is  to  be  successful.  By  the 
help  of  good  books  on  the  subject,  any 
amateur  can  soon  learn  to  maintain 
the  apparatus  in  correct  adjustment. 

We  will  now  consider  some  of  the 
former  uses  of  wireless  telegraphy 
among  amateurs.  Before  the  war, 
amateurs  operated,  successfully,  a line 
of  radio  relay  stations,  extending  in 
all  directions  over  the  country.  Hun- 
dreds of  messages  were  transmitted 
every  night.  Some  of  these  stations 
in  order  to  get  a message  to  the  next 
station  along  the  line,  were  obliged 
to  span  distances  of  several  hundred 
miles,  especially  in  the  West,  where,  at 
some  points,  suitable  amateur  stations 
were  few  and  far  between.  For  this 
reason,  constant  and  reliable  service 
was  not  possible  at  all  times,  because 
of  atmospherics  and  QRM. 

Several  leading  amateurs  advocated 
shorter  relays,  as  a solution  of  the 
relay  problem,  but  the  war  stopped 
all  experimenting,  so  that  lines  hav- 
ing shorter  relays  have  not  yet  been 
tried  out.  If,  in  the  future,  shorter 
relays  become  a reality,  I believe  the 
wireless  telephone  will  offer  a reliable 
and  speedy  means  of  relaying  mes- 
sages. Although  the  speed  of  trans- 
mission is  reduced  by  having  to  pass 
through  a greater  number  of  stations, 
the  telephone  will  make  up  for  that 
loss,  because  many  more  words  can 
be  spoken  in  a given  time,  over  the 
wireless  telephone,  than  can  be  trans- 
mitted over  the  wireless  telegraph. 

Some  owners  of  private  stations  use 
their  sets  to  chat  with  near-by  friends, 
for  the  mere  novelty  of  sending  sig- 
nals through  the  air.  This  class  of 
experimenters  will  be  apt  to  adopt  the 
wireless  telephone  more  than  any  be- 
cause the  feat  of  actually  talking 
through  the  air  will  appeal  to  them 
as  a new  toy. 

There  was  some  fear  for  a time  that 
amateur  wireless  was  done  for  when 
the  President  issued  the  executive  or- 
der closing  all  private  stations,  for  the 
period  of  the  war,  and  again  when 
anti-amateur  legislation  was  intro- 
duced ; but  instead  of  discouraging  the 
amateur’s  efforts,  these  obstacles  seem 
to  have  created  a new  interest  in  the 
science,  which  has  been  augmented  by 
the  numerous  inventions  and  improve- 
ments made  during  the  war. 

We  may  conclude  that  the  wireless 
telephone  is  capable  of  replacing  the 
telegraph  for  nearly  all  amateur  pur- 
poses, the  exception  being  stations  lo- 
cated at  great  distance  from  one  an- 
other. 

J.  E.  Law,  Jr. — West  Virginia. 
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Wireless  Experts 

WANTED! 

The  demand  Is  great  for  ordinary  wire- 
less operators  but  It  Is  greater  for  men  of 
experience  and  training  In  wireless  who 
can  qualify  for  First  Grade  Commercial 
Operator’s  License.  Men  who  can  become 
Expert  Wireless  Operators,  Mechanics, 
Electricians,  Inspectors,  and  Radio  Drafts- 
men are  In  great  demand.  The  salaries 
paid  are  higher  than  ever  before  with  big 
opportunities  for  advancement  to  the  very 
top  of  the  profession. 

Qualify  in  Ten  Weeks 

Through  our  home  study  course  you  can. 
In  ten  short  weeks,  qualify  for  a position 
as  Licensed  Commercial  Operator,  a man 
with  a profession.  Independent,  and  not 
subject  to  the  rise  and  fall  of  wages  In 
the  labor  market.  Previous  experience  Is 
not  absolutely  necessary  to  successfully 
complete  our  home  study  course  by  mall. 

Earn  Up  to  $250  a Month 

As  a Wireless  Expert  you  can  earn  up 
to  $250  a month  with  a splendid  chance  of 
growing  with  this  rapidly  developing  pro- 
fession so  that  within  a short  while  you 
may  earn  an  even  higher  salary.  Salaries 
In  Wireless  are  Jumping  constantly  due 
to  the  tremendous  demand  for  experts. 

Free  Instruments  to  Every 
Student 

In  addition  to  text  books,  lessons  and 
personal  Instructions,  we  send  you,  while 
taking  our  course,  a Home  Practice  Set 
consisting  of  Standard  Sending  Key  and 
Buzzer,  and  Universal  Automatic  Wire- 
less Transmitting  and  Receiving  Set. 
These  are  Free.  If  you  already  have 
proper  instruments  we  will  allow  you  a 
reduction  in  the  price  of  the  course. 

Write  Today  For  a Free  Copy  of  Our  Val- 
uable Booklet  "Wireless  The  Opportunity 
of  Today"  and  learn  how  we  can  help 
you  to  promotion  and  bigger  pay  as  a 
Wireless  Expert. 

Mail  This  Coupon  Today 

National  Radio  Institute, 

Dept.  81,  Washington,  D.  O. 

Send  me  Free  of  Charge,  your  booklet, 
‘‘Wireless  The  Opportunity  of  Today” 
with  full  particulars  regarding  your  fam- 
ous 10  Weeks  Home  Study  Course,  and 
your  Special  Free  Instruments  Offer. 
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Mesco  Wireless  Practice  Sat 

For  Learning  die  Wireless  Code 


The  Practice  Set  comprises  a regular  telegraph  key 
without  circuit  breaker,  a special  high-pitch  busier 
one  cell  Red  Seal  Dry  Battery,  and  four  feet  of  green 
■Uk  covered  flexible  oord. 

The  key  and  busier  are  mounted  on  a highly 
finished  wood  base,  and  three  nickel-plated  binding 

r a are  so  connected  that  the  set  may  be  used 
five  different  purposes. 

List  No.  Prloe 

342.  Wireless  Practloe  Set,  with  Battery  and 

Oord $8.24 

Price  does  not  include  postage. 

Weighs  4 lbs.  packed. 

Combination  Practice  Set  for 
Learning  the  Morse  and  Conti- 
nental Visual  and  Audible  Codes 


MESCO 


This  outfit  Is  the  only  reliable  Instrument  which 
will  enable  students  to  beoome  proficient  operators 
in  the  U.  S.  Naval  Servloe,  because  It  Is  equipped 
with  a busier  and  miniature  lamp  enabling  the  user 
to  master  both  the  visual  and  audible  signals  quickly. 
List  No.  Prloe 

52.  Practloe  Set.  with  Red  Seal  Battery  and 

Cord $4.05 

Price  does  not  include  postage. 

Weighs  4 lbs.  packed. 

Send  for  the  New  Edition  of  Our 


Catalog  N 28 

It  is  pocket  size,  contains  248  pages,  with  over 
1,444  illustrations,  and  describes  in  plain,  dear 
language  all  about  Bells,  Push  Buttons,  Batteries, 
Telephone  and  Telegraph  Material,  Electric  Toys, 
Burglar  and  Fire  Alarm  Contrivances,  Electric 
Calf  Bells,  Medical  Batteries,  Electrically  Heated 
Apparatus,  Battery  Connectors,  Switches,  Bat- 
tery Gauges,  Wireless  Telegraph  Instrumants, 
Ignition  Supplies,  etc. 


IT  MEANS  MONEY  SAVED  TO  YOU 
to  have  our  Catalog  when  you  want  to  buy. 


Muhattan  Electrical  Supply  Go.,  lac. 


New  York:  Chicago:  8t.  Louis: 

17  Park  Plaoe  114  S.  Wells  St.  1106  Pine  8t. 
San  Francisco  Office:  604  Mission  St. 


WIRELESS 


Apparatus,  Raw  Materials, 
Magnet  wires,  motors,  ex- 
perimenters' needs,  novelties  listed  in  our  Catalogue  C-3. 
Assure  yourself  of  prompt  service  and  right  prices  by  buying 
from  this  worid  famed,  reliable.  Experimenters*  .Supply 
House.  99  of  every  hundred  or  den  received  shipped 
within  24  houro.  Catalogue  C-3  FREE  on  request. 


THE  NEWMAN-STERN  CO., 


CleveUnd,  O. 


Wireless  Supplies 
and  Apparatus 

We  supply  materials  and  ap- 
paratus for  experimenters  and 
amateurs.  See  us  for  Batteries, 
Switches,  Binding  Posts,  Con- 
densers,  Magnet  Wire,  Head  Tel- 
ephones, Buzzers,  Keys,  etc. 

Prices  right  Quick  service. 

We  bay  and  tell  wireless  apparatus 

American  Electro  Technical 
Appliance  Co. 

235  Fallon  Street  New  York 
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A Letter  of  Appreciation 


T WISH  to  thank  you  for  accepting 
A me  as  a member  of  the  Association. 
T also  wish  to  congratulate  the  N.  W. 
A.  on  the  way  they  handled  the  Alex- 
ander bill.  You  may  be  sure  that 
thousands  of  amateurs  throughout  the 
old  U.  S.  A.  are  grateful  to  the  N.  W. 
A.  for  the  work  accomplished. 

I feel  that  the  amateur  would  have 
been  a thing  of  the  past  if  the  N.  W. 
A.  had  not  stepped  up  and  opened  the 
eyes  of  Congress  to  the  fact  that  ama- 
teurs are  not  kids  at  play,  but  that 


they  constitute  a full-sized  man’s  or- 
ganization. 

I would  also  like  to  see  the  sugges- 
tions go  through  that  9YI  suggested 
in  the  March  bulletin ; that  is,  the  mat- 
ter of  State  Organization.  In  an  or- 
ganization of  this  kind  each  state 
could  have  a get-together  meeting 
once  a year  which  would  be  of  ines- 
timable value.  Other  state  associa- 
tions have  been  formed;  what  is  to 
prevent  us  doing  the  same  thing? 
Victor  H.  Carruthers,  Grace,  Idaho. 


A Comparison  of  the  Isolated  Instrument 
and  the  Panel  Transmitter 


HpHE  argument  whether  the  panel 
type  or  isolated  instrument  type 
of  wireless  transmitter  is  best  suited 
for  the  amateur,  to  my  mind,  depends 
upon  the  use  to  which  they  are  to  be 
put.  One  type  of  amateur  uses  his 
set  simply  for  social  purposes,  and 
after  it  is  once  in  operation,  it  is  very 
seldom  altered,  but  is  used  constantly 
to  communicate  with  friends.  This 
type  of  experimenter  rarely  carries  on 
extensive  experiments  and  knows  lit- 
tle of  the  theoretical  principles  of  his 
apparatus.  The  panel  type  of  trans- 
mitter, in  the  opinion  of  the  writer,  is 
best  suited  for  this  amateur  since  it 
is  compact,  less  liable  to  get  out  of 
order,  is  portable  and  presents  a very 
neat  appearance.  On  the  other  hand, 
the  man  who  can  truly  be  called  a 
radio  experimenter  studies  the  theory 
of  the  different  parts  of  the  set,  makes 
changes  constantly  to  correspond  with 
the  advancement  of  the  radio  art,  and 
also  experiments  to  determine  the 
characteristics  of  the  several  instru- 
ments used. 

Intensive  experimenting  is  not  pos- 
sible unless  each  instrument  is  iso- 
lated, this  being  true  of  all  phases  of 
scientific  research,  whether  it  be  radio, 
electrical,  chemical. 

It  appears  to  the  writer  that  a panel 
type  of  transmitter  would  not  appeal 
to  the  amateur  with  a scientific  turn 
of  mind.  Even  small  changes  must 


be  made  to  satisfy  his  curiosity.  Such 
experimenters  represent  the  type  of 
man  that  proved  so  efficient  in  the 
military  service  during  the  war. 

The  Government,  at  the  present 
time,  is  utilizing  the  panel  type  of 
transmitter  exclusively.  Complete 
sets,  up  to  1 kw.,  are  being  used  as  one 
unit,  even  the  motor  generator  being 
contained  therein.  lliis  design  has 
been  adopted  because  it  provides  for 
ease  of  manipulation,  quick  installa- 
tion and  portability. 

The  progressive  amateur  finds  that 
the  vacuum  tube  is  replacing  the  fa- 
miliar spark  gap  transmitter  as  a 
source  of  radio  frequency  currents  and 
its  development  is  most  assuredly  in 
its  infancy.  It  would  be  impracticable 
to  construct  a panel  transmitter  of  this 
type  because  radical  improvements  are 
constantly  being  made.  It  is  possible 
that,  in  a few  years,  the  spark  trans- 
mitter will  be  obsolete. 

In  conclusion,  therefore,  I believe 
that,  of  the  two  respective  types  of 
wireless  transmitting  sets  for  ama- 
teur use,  the  isolated  instrument  type 
is  preferable,  first,  because  the  experi- 
mental type  of  wireless  enthusiast  is 
decidedly  in  the  majority,  and  second, 
because  it  advances  the  knowledge  of 
amateurs,  and  third,  it  eventually 
causes  less  trouble  to  our  Government 
in  the  enforcement  of  the  wireless  law. 

L.  R.  Jewett — Massachusetts. 
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Improved  Circuit  for  the  Stem’s  Tube 
Transmitter  and  Receiver 

By  Morton  W.  Sterns 

'T'HE  operation  of  the  set  I described  now  be  obtained  to  control  the  voltage 
in  the  June  issue  of  The  Wire-  of  the  “B”  battery. 
less  Age  may  be  considerably  im-  I have  added  also,  a double  pole 
proved  upon  by  adding  the  features  double  throw  change-over  switch  to 
shown  in  the  accompanying  drawing,  change  from  “arc”  to  “spark”  recep- 
In  the  first  place,  the  carbon  poten-  tion  and  a telephone  jack  for  connect- 


Diagram  showing  added  features  in  the  Stern’s  tube  transmitter  and  receiver 


tiometer  now  connected  in  the  plate  ing  the  microphone  transmitter  in  se- 
circuit,  makes  the  impedance  of  the  ries  with  the  ground  lead, 
output  circuit  higher,  thereby  giving  It  is,  of  course,  understood  that  the 
increased  efficiency  when  receiving,  two  pole  switch  must  be  thrown  to  the 
It  must,  however,  be  shunted  out  of  “arc”  position  when  it  is  desired  to 
the  circuit  when  transmitting.  The  transmit,  so  that  the  bulb  will  oscil- 
resistance  is  a 20,000  ohm  carbon  or  late.  It  will  repay  the  effort  to  add 
graphite  potentiometer  such  as  may  these  appliances. 

Government  Control 

/"GOVERNMENT  control  of  radio  very  confusing.  There  are  three  dif- 
communication,  placed  in  the  ferent  stations  using  the  same  call  let- 
hands  of  the  navy  department,  ap-  ters — NAH — which  is  the  cause  of 
pears  to  be  a dismal  failure  when  considerable  difficulty  to  some  ships, 
compared  to  the  class  of  service, ren-  To  illustrate:  I have  heard  messages 
dered  by  private  concerns  prior  to  the  sent  in  to  NAH,  one  station  coming 
war,  when  radio  communication  was  back  with  an  O.  K.,  while  one  of  the 
a “free  for  all”  service.  other  NAH’s  wanted  a part  of  the 

The  causes  for  this  are  numerous,  message  repeated.  Sometimes  one. 
In  the  first  place,  naval  work  is,  in  the  NAH  will  say  “K”  and  another  one 
main,  carried  on  by  inexperiened,  in-  will  say  QRT;  if  you  answer  one  you 
competent  men,  who  have  had  little  or  get  logged  for  unnecessary  interfer- 
no  practical  experiene  in  the  handling  ence  when  told  to  QRT ; and  if  you 
of  commercial  radio  traffic.  Another  don’t  answer,  the  other  station  logs 
reason  is  that  the  stations  on  shore  you  for  inattention.  So  what  are  you 
which  formerly  handled  only  commer-  going  to  do? 

cial  business,  and  were  kept  working  The  majority— I don’t  say  all,  but  a 
to  their  very  limit  with  that,  now  have  surprisingly  large  number — of  the 
to  handle  naval  work  and  matters  of  naval  radio  men  are  very  poor  opera- 
tactics  as  well  as  commercial  traffic,  tors.  They,  by  the  way,  are  the  only 
I have  seen  traffic  suspended  for  naval  men  aboard  the  merchant  ma- 
hours  at  a time — have  heard  as  many  rine  vessels,  all  the  rest  of  the  crew 
as  seven  different  ships  after  the  op-  being  civilians  with  the  exception  of 
erator  at  Miami  station  at  one  time,  half  a dozen  naval  cadets  who  are 
trying  for  hours  to  raise  him.  This  learning  navigation  with  a view  of  en- 
has  happened  not  once,  but  numerous  tering  Pelham  Bay.  It  is  these  men 
times.  Where  was  he?  When  this  who  cause  unceasing  tie-ups  in  traf- 
station  was  under  the  control  of  the  fic.  One  ship  in  particular,  a well 
Marconi  Company  the  matter  would  known  passenger  vessel,  has  an  opera- 
have  to  be  explained  in  a very  satis-  tor  (or  operators)  on  board  of  her 
factory  manner.  Now  it  is  different;  whose  maximum  speed  of  reception 
it  seems  to  get  by  without  any  trouble,  seems  to  be  between  twelve  and  fif- 
At  the  port  of  New  York  things  are  teen  words  a minute,  providing  the  air 
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Radio  Apparatus 
Catalog  # 

Sent  Postpaid  on  Request 


Everyone  interested  in  wireless  should  have 
this  book.  Pages  and  pages  of  radio  apparatus 
and  parts  of  high  quality,  late  design,  at  a price 
that  will  be  a pleasant  surprise.  Satisfaction 
guaranteed  or  your  money  will  be  returned 
without  question.  Write  for  our  Radio  Appa- 
ratus  Catalog  No.  7010W. 
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Telegraph  Pictures 

BY  ELBCTRlCITY 
Complete  eete  of  two  machine!  of  thlu 
marvelous  equipment  at  ridlculousl^low 
prices.  Instructive,  mystifying  and 
useful.  This  picture  of  President  Wilson 
was  telegraphed  by  these  machines. 
Will  transmit  pictures,  maps,  drawings 
and  hand  writing.  Picture  telegraphing 
is  the  coming  science. 

Write  today  for  folder 

l.  J.  LEISNMM  CO.,  But.  K,  O0si,  Utah 
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Principles  of  __ 

RADIO  TELEGRAPHY 

Uniotnify  of  Wiocotutn  Extension  Text 

By  CYRIL  M.  JANSKY 

Associate  Proftosor  of  Electrical  Engineering  “ 
Unioenlty  of  Wisconsin  4 

Sold  also  in  loose-leaf,  form  at  tame  price. 

A full  and  clear  explanation  of  the  prin- 
ciples and  operation  of  radio  telegraphic 
apparatus. 

The  use  of  mathematical  expressions  is 
limited  and  only  the  more  elementary 
mathematics  is  used.  Furthermore,  the 
principles  involved  are  explained  so  fully 
that  a reader  may  omit  the  mathematical 
demonstrations  and  still  acquire  some  un- 
derstanding of  the  subject 
The  book  was  worked  out  in  the  Ex- 
tension Division  of  the  University  of 
Wisconsin  and  may  therefore  be  accepted 
by  practical  radio  telegraphers  aa  a prac- 
tical man’s  book. 

CHAPTER  SUBJECTS 
I.  Magnetic  Phenomena.  II.  Electrostatic 
Phenomena.  III.  Electromagnetism.  IV. 
Units  of  Measurement  V.  Electromagnetic 
Waves.  VI.  Elementary  Alternating  Cur- 
rents. VII.  Oscillatory  Circuits.  VIII. 
Radio  Circuits.  IX.  Practical  Transmit- 
ting Appliances  and  Methods.  X.  Prac- 
tical Receiving  Appliances  and  Methods. 
XI.  Vacuum  Tubes  and  Their  Uae  in 
Radio  Telegraphy. 

242  pages,  6x9,  179  illustrations,  $2.00,  net 
postpaid. 
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is  clear  of  static  and  interference.  If 
there  is  any  interference  at  all,  this 
speed  materially  drops  and  the  ship 
station  is  hopelessly  lost.  I have  ex- 
changed traffic  with  this  vessel  when 
signals  were  readable  with  the  motor 
generator  running,  and  if  messages 
were  sent  to  him  at  a speed  greater 
than  fifteen  words  a minute  he  could 
not  copy  them. 

I have  interviewed  a number  of  naval 
operators  on  different  merchant  ships 
at  various  ports  in  the  United  States 
and  in  other  countries,  and  they  all 
seem  to  be  of  the  same  general  opin- 
ion : That  naval  monopoly  of  radio  is 
a dismal  failure,  due,  for  the  most 
part,  to  the  class  of  operators  em- 
ployed. They  will  tell  some  such  story 
as  this,  when  asked  their  opinion : 
“Before  I joined  the  outfit  I was  so 
and  so,  making  twice  as  much  in  a 
week  as  I can  make  here  in  a month. 
I joined  up  for  the  duration  of  the 
war,  and  now  that  the  war  is  over,  I 
am  anxious  to  get  back  to  my  old  job. 
They  are  discharging  men  from  prac- 
tically every  other  branch  of  naval 
service,  and  I think  it  is  unfair  to  you 
and  to  us  to  keep  us  here  where  a 
civilian  who  makes  this  work  his  life’s 
vocation  would  do  much  better.  We 
take  no  interest  in  our  work,  we  do  it 
because  it  has  to  be  done,  we  are  only 
in  hopes  that  such  a kick  -will  go  in 
to  the  navy  department  regarding  our 
service  that  we  will  be  let  go.” 

One  of  the  naval  operators  on  a 
passenger  ship  with  whom  I spoke 
said:  “Do  you  suppose  we  keep  a 

steady  watch  here  like  you  fellows  do  ? 
We  do  not.  We  work  just  about  as 
we  please,  and  as  for  messages,  we 
don’t  give  a hang  whether  they  get 
off  or  not.” 

Now  if  that  attitude  was  ever  dis- 
played by  an  operator  in  civilian  serv- 
ice he  would  last  with  a private  con- 
cern only  long  enough  to  be  relieved 
by  a man  who  did  care.  , It  is  obvious 
that  a man  who  is  compelled  to  do  a 
certain  work  against  his  liking  will 
not  do  as  good  nor  as  efficient  work 
as  one  who  does  that  kind  of  work  be- 
cause he  likes  it  and  takes  an  interest 
in  it.  A man  in  a private  concern  who 
could  not  prove  himself  efficient  would 
not  last  very  long.  I am  certain  that 
the  navy’s  reputation  for  high  effi- 
ciency was  not  established  by  the  radio 
branch  of  the  service. 

The  instruments  that  the  naval  op- 
erators have  to  work  with  are  ex- 
amples of  the  latest  advancement  in 
the  art  of  radio  communication  and 
in  themselves  are  works  of  art.  But 
— put  a man  at  those  same  instruments 
who  takes  pleasure  and  an  interest  in 
the  successful  working  of  them  and  he 
will  get  a great  deal  more  efficient 
work  from  them  than  a man  who 
“doesn’t  care.” 


LEARN  BY  LISTENING 


MARCONI  VICTOR  COURSE 


IN  WIRELESS  TELECRAPHV 

These  records  for  the 
teaching  of  the  mireless 
oode  are  proving:  remark- 
ah!,  popular  and  effective 
for  Individual  Instruction 

m„..  ’’"T..0n<l  ln  ■‘•hools. 
Many  of  the  leading  Insti- 
tutions where  wireless  Is 
<«ught  are  using 
then,  for  the  rapid  nnd  ef- 
Helen*  training  of  m.n 


Victor 


Six  Doable- faced  Marconi  Victor  AA 

Records,  with  instruction  Manual 


WIRELESS  PRESS,  Inc. 

233  Brpadway  New  York  City 


Do  You  Read 
WirelessWorld? 


In  it  you  will  find  articles 
relating  to  the  PRACTICE 
of  Radiotelegraphy  as  well 
as  to  the  THEORY. 

The  QUESTIONS  and 
ANSWERS  SECTION  is 
open  to  YOU  for  the  SO- 
LUTION OF  YOUR 
DIFFICULTIES. 

INSTRUCTIONAL 
ARTICLES  for  Home 
Study  WRITTEN  BY 
EXPERTS. 

REVIEWS  OF  BOOKS 
useful  to  Wireless  Stu- 
dents. The  interests  of 
Operators  are  well  catered 
for. 

WRITE  for  a Specimen 
Copy,  post  free,  to 

THE  WIRELESS  PRESS.  Ltd. 

Marconi  House,  Strand,  London,  England 


“WIRELESS  WORLD.”  $2.75  par  annum  for 
America.  Single  Copies,  25c  Poet  Paid 
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Wireless 


Supplies— Apparatus 


a 


Knob  (Illustrated  above)  1%  x 
Hole  through  center  tor  mounting,  Postpaid  20c 

CONTACT  POINTS,  brass.  7/32  x 7/32 
with  screw  for  mounting.  Postpaid,  per 
dozen.  26  cents. 

KNOB  AND  SWITCH  LEVER,  mounted 
on  brass  bearing  and  shaft  2 Inches  long 
threaded  6-32.  Knob  used  is  Illustrated 
above.  Each.  40  cents;  postage,  5 cents. 


Knob  11116  x 1 ' 

With  8/32  brail  threaded  bushing,  Postpaid  20c 


Catalog  ready  about 
July  10.  Send  4 cents 
In  stamps. 


Bakelitc  paaeU,  abort 
•VfclMT  Black  XX  $4.09 
l«zl«zvJ  Black  XX  8.99 
9Vfcxl9x3/19  Black  XX  3.N 
19x19x3  if  Black  XX  8.96 


A.  H.  CORWIN  & CO. 

924  Kinney  Building  Newark,  N.  J. 


A Big  $1.50  Wireless  Book  for  50  Cents 

Eight  hundred  pages  fully  illustrated  with 
charts,  diagrams,  illustrations.  Chapters  on 
Useful  Formulae,  Equations,  Technical  Terms, 
Useful  Data  and  Code  Signals  are  valuable 
for  reference  purposes.  The  large  wireless  map 
is  excellent  for  student  and  operator. 

The  Year  Book  of  Wireless  Telegraphy  and 
Telephony  1915,  originally  published  to  sell  for 
$1.50  a volume,  will  be  sent  postpaid  as  long 
as  they  last  for  50  cents  a copy. 

WIRELESS  PRESS,  Inc.,  233  Broadway,  New  York 


TELEGRAPHY 

Both  wire  and  wireless,  and  Station  Agency  taught 
thoroughly  and  quickly.  BIG  WAGES  NOW  PAID. 
Dome  of  our  recent  graduates  procuring  $138.00  per 
month  to  start.  Great  opportunities  for  advancement.  Oar 
school  the  oldest  and  largest— annual  enrollment  600  students. 
Endorsed  by  rail  way,  telegraph,  wireless  and  govarmnentoffl- 
dais.  Expense!  low— chance  to  earn  part.  Catalog  free.  Write. 

DODGE’S  INSTITUTE,  10th  St.,  Valparaiso,  lad. 


A new  wireless  magazine  that 
should  interest  you 

“Sea,  Land 
and  Air” 

Published  by  The  Wireless 
Press,  Sydney,  N.  S.  W. 

Controlled  by  Amalgamated 
Wireless  (Australasia)  Ltd. 

HERE  you  have  a new  monthly 
journal,  published  in  Austra- 
lia for  radio  men  everywhere. 

Its  72  pages  of  interesting  text, 
illustrations  and  diagrams  present 
the  very  latest  developments  in 
wireless  work. 

All  Australasian  matters  relating 
to  Radio  Telephony,  Radio  Teleg- 
raphy, Mercantile  Marine,  Navy 
and  Aviation  are  described  and  il- 
lustrated fully — right  up  to  the 
minute. 

Technical  subjects  are  described 
in  simplest  terms. 

Price,  $3.00  per  year 
25  cents  per  copy 

For  sale  by 

WIRELESS  PRESS,  Inc. 
233  Broadway  New  York 


One  thing  that  the  navy  department 
is  doing  which  is  very  unjust  and  en- 
tirely uncalled  for,  is  the  replacing  of 
civilian  radio  operators  on  merchant 
marine  vessels  by  naval  operators. 
For  instance,  during  the  war,  on  some 
of  the  ships  crossing  the  Atlantic,  we 
were  allowed  to  remain  on.  These  in 
almost  every  case  were  unarmed  ships. 
As  soon  as  the  ships  were  armed  we 
were  put  off  and  navy  men  put  aboard. 
Now  on  English,  French  and  Italian 
ships,  even  transports,  civilian  opera- 
tors were  employed  throughout  the 
war.  On  American  ships,  the  civilian 
radio  men  were  ruthlessly  "dumped.” 
Even  under  the  present  conditions  of 
peace,  civilians  are  being  replaced  by 
naval  radio  men! 

The  loyalty  of  civilian  operators 
during  the  war  was  unquestioned.  Yet 
on  American  ships  they  were  replaced 
on  their  jobs  by  an  inferior  grade  of 
inexperienced  and  incompetent  naval 
operators.  We  were  immediately  de- 
prived of  our  means  of  livelihood, 
many  of  us,  due  to  various  reasons, 
could  not  join  the  naval  service,  even 
if  we  had  been  so  inclined.  This  was 
very  unfair  treatment  on  the  part  of 
the  navy  department.  It  would  not 
have  looked  so  bad  if  the  entire  ship’s 
crews  had  been  naval  men ; but  when 
every  man  from  the  master  down  to 
the  coal  passers  were  civilians,  to  have 
civilian  radio  men  removed  and  naval 
men  put  on  was  rather  a hard  pill  for 
us  to  swallow.  On  no  other  Allied 
ships  was  this  done. 

. Navy  radio  men  are  as  much  out  of 
place  on  a civilian  merchant  marine 
vessel  as  civilian  operators  would  be  if 
placed  on  a naval  man  of  war!  We 
are  in  hopes  that  in  the  near  future 
naval  operators  will  be  removed  from 
the  merchant  marine  service  and  the 
ships  turned  over  to  civilian  operators 
again  as  in  the  days  before  the  war. 
Then,  and  only  then,  will  satisfactory 
service  be  given,  because  the  service 
will  once  more  be  conducted  by  com- 
petent men.  An  Old  Timer. 

Queries  Answered 

Answers  will  be  given  in  this  department  to 
questions  of  subscribers,  covering  the  full  range 
of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are 
of  general  interest  to  readers  will  be  published 
here.  The  eubscriber’s  name  and  address  must  be 
given  in  all  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necessary  they 
must  be  on  a separate  sheet  and  drawn  with  India 
ink.  Not  more  than  five  questions  of  one  reader 
can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 


L.  D.,  Kinsale,  Va. : 

The  receiving  apparatus  you  describe 
ought  to  respond  to  transmitting  stations, 
during  the  favorable  months  of  the  year, 
over  distances  up  to  2000  miles. 

Any  receiving  tuner  employed  in  connec- 
tion with  crystal  detectors  may  be  used 
with  a vacuum  tube,  but  the  tube  generally 
gives  the  best  signals  when  connected  in 
a secondary  circuit  in  which  inductance 
predominates.  The  shunt  secondary  capa- 
city should  not  exceed  .0005  mfd. 


'‘Superior”  Set  $6 

Brandes  Wireless 
Headsets 

Score  100%  efficiency  in  actual  use. 

Clear  in  Tone  Light  In  Weight 
I>epen (lu hie  in  Service 

Sharp,  unblurred,  readable  signals 
assured  by 

"BRANDES  MATCHED  TONE” 
We  achieved  this  by  carefully 
matching  the  tone  of  both  receiv- 
ers in  each  set. 

This  eliminates  all  confusion  to 
the  ear  due  to  unmatched  har- 
monics. 

Your  receiver  Is  right  if  it’s  a 
"Brandes.” 

Used  by  experts  everywhere. 
Trial  Offer — Brandes  Wireless 
Headset  sent  to  you  on  trial  for 
10  days.  Test  It  for  sensitiveness, 
clearness.  distance.  Prove  for 
yourself  the  fine  quality,  the 
"matched  tone.”  The  two  dla- 
phrams.  toned  exactly  alike, 
strengthen  the  signals  and  prevent 
blurring. 

If.  for  any  reason,  you  are  dis- 
satisfied, your  money  back  without 
a question. 

Sand  ic  for  catalogue  W. 

C.  BRANDES.  Inc. 

Room  818 

32  Union  Square,  New  York. 

Wireless  Receiver  Specialists 


LOUD  CLEAR  SIGNALS!! 

AT  ALL  TIMES  | 

with  thm 

JONES 
PATENTED 
CRYSTAL 
DETECTOR 

Through  its  remarkable  flexibility,  the 
most  sensitive  spot  in  the  Crystal,  Is  instantly 
found  and  permanently  held.  The  Jones 
Detector  presents  six  different  surfaces  of 
the  Crystal  to  the  action  of  the  Needle 
without  removal  of  the  Crystal  from  the 
Holder  Maximum  audibility  is  thus  ob- 
tained. by  being  constantly  on  a live  spot. 
The  Jones  Detector,  Is  now  being  used  by 
both  ship  radio  operators  and  amateurs 
alike,  which  is  a guarantee  of  its  value  and 
effectiveness.  It  Is  made  of  solid  braes 
throughout,  with  double  binding  Posts,  and 
non-slipping  Slate  Base.  Three  Dollars  net 
Postpaid,  or  through  your  nearest  Dealer 
We  also  carry  a lino  of  Standard,  up-to- 
date,  Wireless  material,  and  apparatus 
essential  to  the  requirements  of  the  Pro- 
gressive Amateur,  who  intends  to  construct 
his  own  set.  This  includes,  switch  points, 
primary  and  secondary  switches,  binding 
’ posts,  polished  hard  rubber  in  sheets,  for 
front  of  sets,  rubber  knobs,  potentiometers, 
rheostats,  volt  meters  and  manv  nthor  ibin-x 


one  of  our  Leading  specialties.  Is  tills 
Brass  Primary  and  Secondary  Switch  with 
Hard  Rubber  Knob  one  and  three-quarter 
inches  In  diameter,  75  cents  postpaid.  Send 
for  condensed  illustrated  price  list  to-day. 

The  JONES  RADIO  COMPANY 

Maker,  rf  tk.  JONES  PATENTED  CRTSTAL  DETECTOR 
384  Monroe  Stmt,  Brooklyn,  N.  Y. 
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$15,000.00 

COMPLETE  WIRELESS  OUTFIT 

FOR  SALE 


GENERAL  DESCRIPTION 

15  KVA  Motor  Generator  set.  Motor  is  440  volt,  120  cycle,  4000  R P M 
type,  built  to  stand  heavy  overloads  for  indefinite  lengths  of  time. 
Generator  same  specifications.  Set  is  No.  3 phase,  complete  with  all 
controls,  starters,  meters,  etc. 

Three  transformers,  Discharger  of  Rotary  Type,  condenser,  etc. 
Induction  transformer  of  sufficient  size  to  be  used  on  any  wave  length 
up  to  2000  meters  with  a 650  foot  antennae. 

Capacity  of  apparatus  without  extending: — 

800  miles  at  day. 

2800  miles  at  night. 

Installed  at  a cost  of  over  $15,000.00. 


The  equipment  comprising  this  outfit  was  the  very  highest  type  that  could  be  bought ; 
it  is  complete — ready  to  erect  and  operate  without  the  purchase  of  other  apparatus. 
Was  in  daily  use  when  ordered  sealed  for  the  duration  of  the  war.  The  outfit  has 
been  completely  overhauled  and  is  guaranteed  to  be  in  first  class  operating  condi- 
tion. 

For  further  information , price , etc. , addreee 

Box  No.  15,  Care  of  The  Wireless  Age 


DO  YOU  KNOW  ABOUT  THE 

Switch  Points  Free! 

rVa 

While  they  last  for  five  cents  in  stamps 
to  cover  cost  of  packing  and  mailing,  we 

Line  of  Radio  Apparatus 

will  send  a copy  of  our  catalogue  and  one 
nickled  switch  point  and  nuts  free. 

These  points  are  same  type  as  used  on 
first-class  commercial  apparatus,  measuring 

approximately  as  follows : — 

J.  DONALD  VANDERCOOK 

Head  34”x/4"  Shank 

Associate— Institute  of  Radio  Engineers 

Toledo  Radio  Specialties  Co. 

LOMBARD  ::  ::  ILLINOIS 

Box  343  C.  S.  Toledo,  Obio 

YOUR  OPPORTUNITY 

Canceled  Government  Contracts 

We  have  secured  a large  quantity  of  Small  Motors,  Generators  and  Charging  Outfits. 
This  material  is  new,  still  in  original  cases  and  carries  the  full  factory  guarantee. 

This  is  Your  Opportunity  to  buy  new,  guaranteed 
Electrical  Apparatus  of  Standard  Manufacture 

* 32 


p INDUCTION 


er<U,. 

For  uw  on  110  volt,  A.  C-.  «0 
cycle,  single  phase  current  only. 

80  watts.  8 volts,  (JT*  A O vn 
10  ampere*  ^40,oU 
140  watt*.  80  volts,  S' Q Kfl 
5 ampere*  «B>OD*OV 
150  watts.  IS  volt*, 

10  ampere*  . 

900  watts.  90  volt*, 

10  ampere*  . 

All  outfit*  complete  with  twitch- 
board  a*  cut  »hown. 


,u$68so 

$94-50 


.50 


Mail  S5.00  esah  or 
Money  Order.  We 
will  aend  C.  0.  D. 
subject  to  full  ex- 
amination. 
MONEY  BACK 
GUARANTEE 


MOTOR, 

110  or  220  volts,  A.  C. 

60  cycle,  aingle  phase, 

1750  R.  P.  M. 

ALL  MOTORS  COMPLETE  AS  CUT 


PI  10  volts 
• A.  C.,  60 
cycle, singlt  phase 
1750  R.  P.  M. 

WASHING  MACHINE  MOTOR 


Suitable  for  oper- 
ating Small  C< 

prr-Kjn,  Coffee 
Grinder*.  Bottle 
Waihera.  Lathe* 
DnllP 


48 


.50 


WRITE  FOR  CATALOGUE.  BARGAINS  IN  MOTORS  AND  GENERATORS.  SPECIAL  QUANTITY  PRICES 

3?.  POLYPHASE  MOTORS  am  y-m  UATAHO  n-”°  REPULSION  MOTORS  AS! 

".Tf'Vsttr  NEW  MOTORS  vsitWTfWSP- 


2 H.  P.  $72  80 


MANUFACTURERS’  DISTRIBUTER 

CHAS.  H.  JOHNSTON  - West  End  - PITTSBURGH,  PA. 


Any  receiving  tuner  may  be  fitted  with 
regenerative  coupling.  It  is  only  necessary 
to  put  a few  turns  of  wire  in  the  plate  cir- 
cuit and  inductively  couple  that  circuit  to 
some  part  of  the  grid  or  antenna  circuit  of 
the  receiving  set.  The  Wireless  Age,  from 
month  to  month,  has  published  numerous 
diagrams  applicable  to  such  work. 

The  use  of  a variometer  in  the  antenna 
circuit  is  not  strictly  essential  but  it  aids 
one  in  obtaining  fine  tuning  in  apparatus 
when  the  inductance  is  varied  by  taps  in- 
stead of  by  a “tens”  and  a “units”  switch, 
such  as  is  employed  with  modern  receiving 
tuners. 

Regarding  your  last  query : You  will  find 
that  the  Marconi  V.  T.  oscillation  detector 
connected  up  in  the  receiving  circuit  shown 
in  a leaflet  which  accompanies  each  order 
will  double  or  triple  your  present  receiving 
range. 

* * * 

A.  R.,  Scottville,  Mich.: 

When  a storage  battery  is  on  “floating” 
charge,  a small  charging  current  is  passed 
through  the  cells  continuously.  In  ship 
radio  sets,  two  incandescent  lamps  passing 
■/2  ampere  each  are  connected  in  series  with 
each  bank  of  cells.  This  slow  charge  makes 
up  for  local  losses  and  keeps  the  battery  at 
its  maximum  E.M.F.  at  all  times. 

The  American  Mo^se  test  of  30  words 
per  minute  given  in  the  Government  exam- 
ination for  an  Extra  First  Grade  License 
Certificate  is  conducted  by  sounder,  not  by 
buzzer. 

Replying  to  your  last  query:  We  do  not 
believe  that  daily  newspapers  are  in  the 
habit  of  divulging  the  contents  of  radio- 
grams unless  they  receive  permission  for 
so  doing.  The  press  matter  sent  out  by 
Arlington,  nightly,  may  be  used  freely  by 
any  one,  but  the  ordinary  radiograms  can- 
not be  produced  without  permission  from 
the  sender. 

* * * 

J.  D.  M.,  Springfield,  Mass. : 

The  wave  length  of  the  radiated  wave 
in  wireless  telegraphy  is  the  actual  physical 
distance  between  two  successive  points  in 
the  wave  motion  where  the  stress  is  in  the 
same  direction  and  of  the  same  amplitude. 

The  length  of  the  radiated  wave  bears 
the  following  relation  to  the  inductance  and 
capacity  of  the  antenna  circuit.  Letting  the 
Greek  letter  Lambda  \ = wave  length, 
Li  = the  inductance  of  the  loading  coil  at 

L. 

the  base  of  the  antenna  and  — = induc- 

3 

tance  of  the  antenna  for  alternating  current 
and  Co  its  capacity,  the  following  formula 
obtains : 

/ Lo 

X = 59.6  V (L.  + — ) Co 
3 

Here  Lo  is  the  inductance  of  the  antenna 
for  uniform  curve  distribution  and  Co  its 
capacity  for  uniform  current  distribution. 
Lo 

— and.  Co  may  be  taken  as  the  inductance 
3 

and  capacity  of  the  antenna  for  radio  fre- 
quencies 

The  wave  length  of  a simple  vertical  wire 
grounded  at  one  end  is  four  times  its  natu- 
ral length.  Thus  an  antenna  of  100  meters 
in  length  will  radiate  a wave  of  400  meters. 

* * * 

R.  D.  W.,  Plainfield,  N.  J.: 

We  do  not  know  the  nature  of  the  cry- 
stals sold  under  the  name  of  Lenzite  and 
Radiocite. 

Regarding  your  experiments  with  ceru- 
site:  Genuine  cerusite  will  not  act  as  an 
oscillation  detector  in  radio.  What  former- 
ly was  assumed  to  be  cerusite  was  no- 
thing more  than  a grade  of  galena  of  a dif- 
ferent crystal  formation  than  that  ordi- 
narily used  by  experimenters. 
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THE  LIBERTY  DETECTOR  VALVE 

is  a supersensitive,  detector,  oscillator,  or  amplifier,  Electron  discharge  tube.  An  absolute  necessity  for  your 
laboratory.  Used  on  all  our  type  36  detector  cabinets,  and  all  receiving  sets.  Thunderbolt  Radio  Signals  and 
the  heretofore  impossible  are  achievements  you  can  now  enjoy  through  the  famous  LIBERTY  VALVE.  Every 
tube  guaranteed;  prompt  deliveries.  Liberty  detector  Valve,  price  $5.50;  Audiotron  detector  Valve,  price  $5.00. 

THE  RADIO  APPARATUS  COMPANY 

POTTSTOWN,  PA..  U.  S.  A. 

A one  cent  stamp  brings  our  Liberty  detector  bulletin;  get  it  now. 


You  wjll  have  great  difficulty  in  obtain- 
ing a permanent  adjustment  for  galena. 
Have  you  tried  an  opposing  contact  of 
graphite,  such  as  the  lead  from  a lead  pen- 
cil? It  is  said  by  some  experimenters  that 
this  design  tends  to  give  permanency  of  ad- 
justment. 

» ♦ * 

W.  G.,  New  York  City: 

Note  the  reply  to  R.  D.  W.  above.  The 
cerusite  crystals  you  sent  to  us  are  not 
suitable  for  detection  of  radio  signals. 

The  radiophone  transmitter  set  shown 
in  the  March  issue  will  transmit  10  or  15 
miles,  the  actual  range  depending  upon  the 
type  of  receiving  apparatus  employed.  We 
are  unable  to  state  why  your  audiotron  de- 
tector does  not  function  properly.  Perhaps 
there  are  weak  cells  in  the  B battery,  or 
it  may  be  that  the  secondary  winding  of 
your  receiving  tuner  has  insufficient  induc- 
tance to  impress  the  high  E.  M.  F.  on  the 
grid  circuit,  requisite  to  make  the  vacuum 
tube  function  properly. 

* * * 

W.  L.  D..  New  York  City: 

The  methods  of  connecting  up  the  vacuum 
tube  as  a transmitter  or  receiver  are  nu- 
merous. We  urge  that  you  try  all  of  the  cir- 
cuits heretofore  published  and  decide  for 
yourself  which  is  the  most  applicable  to 
your  particular  work.  The  text  book 
“Vacuum  Tubes  in  Wireless  Communica- 
tion” has  descriptions  of  all  the  circuits 
that  have  been  proposed  or  used. 

The  diagram  of  figure  48  on  page  80  of 
that  text  book  should  satisfy  your  require- 
ments, although  if  you  employ  a modern 
tube  which  is  highly  exhausted,  you  should 
connect  a two  megohm  grid  leak  from  the 
grid  to  the  filament  of  each  valve.  The 
first  tube  in  that  diagram  is  connected  for 
radio  frequency  regenerative  amplification 
and  one  stage  audio  frequency  amplifica- 
tion is  provided  for  the  plate  circuit.  In  the 
newly  revised  edition  of  “Vacuum  Tubes” 
you  will  find  on  page  180  in  the  diagram  fig- 
ure 133,  the  fundamental  circuits  of  a 
vacuum  tube  radio  telephone  set  that  is  ap- 
plicable to  most  any  type  of  bulb  suitable 
for  the  generation  of  radio  frequencies.  The 
coil  L-6  in  that  diagram  has  inductance 
from  10  to  13  millihenries,  L-5  may  have  an 
inductance  of  V2  millihenry  or  so.  The  series 
condenser  in  the  plate  circuit  may  have  a 
capacity  of  1/10  mfd.  The  telephone  trans- 
former P-2,  S-2  may  be  of  the  ordinary 
iron-core  type.  The  filaments  of  the  oscil- 
lator and  modulator  bulbs  may  be  con- 
nected to  the  same  source. 

Wireless  telephone  communication  may 
be  carried  on  over  distances  of  100  miles 
with  antenna  current  of  2 amperes  pro- 
vided at  least  a three-stage  vacuum  tube 
amplifier  is  used  at  the  receiving  station. 

Figure  125  of  “Vacuum  Tubes  in  Wire- 
less Communication”  shows  the  diagram  of 
a resistance  coupled  three-tube  amplifier 
which  is  suitable  for  cascade  radio  or  audio 
frequency  amplification.  The  diagram  shows 
a circuit  for  regenerative  radio  amplifica- 
tion and  beat  reception,  but  perhaps  better 
results  will  be  obtained  by  using  a single 
bulb  for  generating  radio  frequency  cur- 
rents and  placing  it  in  inductive  relation  to 
some  part  of  the  antenna  circuit. 
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AIRCRAFT  RADIO  SETS 

STANDARD  EQUIPMENT  ON 
ALL  NC  TRANSATLANTIC 
FLYING  BOATS 


I RADIO  COMPASSES  and 

LANDING  FIELD  BEACONS 

RADIO  RECEIVERS  and 

TRANSMITTERS 
FOR  AIR,  LAND  AND  SEA 

OWNERS  OF  THE  FESSENDEN  PATENTS 


INTERNATIONAL  RADIO  TELEGRAPH  COMPANY 

326  Broadway,  New  York  City — Farmer*  Bank  Building,  Pittsburgh,  Pa. 


Type  S.S.  Variometer 


The  Clapp-Eastham  variometer  is  a modern  instrument  in  design 
and  finish  and  will  appeal  to  those  who  own  high  grade  apparatus.  The 
variometer  is  built  in  three  ranges  of  inductance,  mounted  or  unmounted. 
The  mounted  instrument  is  supplied  with  an  oak  cabinet,  bakelite  top. 

Clapp-Eastham  Company 

161  Main  Street  Cambridge,  Mass. 

Send  3 cents  for  Bulletin  “Y” 
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STANDARD  TECHNICAL  BOOKS 

Marconi  Institute  Series  of  Standard,  Practical  Books  are  published  for  men  who  do  things.  Complete  texts  by  experts.  Up  to  the  minute.  Most 
modern  apparatus  and  practice.  Prepared  especially  for  amateurs,  experimenters,  operators,  engineers  as  well  as  for  men  with  a hobby.  In  use 
in  libraries,  schools,  manufacturing  plants,  training  camps,  and  the  Army  and  Navy. 
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WIRELESS 
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by  ELMER  L.BUOHtR 
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Practical  Wireless  Telegraphy 

BT  ELMER  E.  BUCHER 

More  than  65,000  copies  of  this  book 
have  been  sold  to  date.  It  is  used  in 
practically  every  school,  college,  library 
and  training  camp  in  this  country. 

PRACTICAL  WIRELESS  TELEG- 
RAPHY is  the  recognized  standard  wire- 
less text  book.  It  furnishes  much  In- 
formation of  utmost  value  In  regard  to 
the  very  latest  styles  of  wireless  sets  now 
in  use. 

It  is  the  first  wireless  text  book  to 
treat  each  topic  separately  and  complete- 
ly, furnishing  a progressive  study  from 
first  principles  to  expert  practice.  Start- 
ing with  elementary  data,  it  progresses, 
chapter  by  chapter,  over  the  entire  field 
of  wireless — fundamentals,  construction 
and  practical  operation. 

Size  6x9  inches,  862  pages,  Si  7c 
840  illustrations,  handsomely  ” 

bound  in  foil  cloth.  Price....  Postpaid 


Radio  Telephony 

BY  ALFRED  N.  GOLDSMITH,  FhJD. 

It  is  the  only  book  treating  the  subject 
of  Radio  Telephony  In  all  its  aspects. 

This  complete  text  on  radio  telephony 
Is  Intended  for  radio  engineers,  operators 


who  handla  radio  equipment.  Students 
and  others  who  desire  to  be  clearly  in- 
formed concerning  this  newest  and  moat 
Interesting  branch  of  electric  communi- 
cation need  this  book. 

It  is  written  In  dear  style,  and  presup- 
poses very  little  knowledge  of  radio. 
Fully  illustrated  with  wiring  diagrams 
and  previously  unpublished  photographs 
of  "wireless  telephone”  apparatus. 

There  are  over  400  separate  topics  listed 
in  a carefully  prepared  Index. 

81xe  fat  Inches.  856  pages.  AO 
*20  Illustrations.  Full  cloth,  V4 
stamped  in  gold.  Price Postpaid 


Practical  Aviation 

Including  Construction  and  Operation 
BY  J.  ANDREW  WHITE 

A text  book  for  Intensive  study  by  men 
preparing  to  become  skilled  mechanicians 
ana  aviators  containing  all  the  knowl- 
edge of  fundamentals  required  prior  to 
elementary  and  advanced  flying. 

Each  subject  is  presented  by  Illustra- 
tion and  described  completely  for  the 
reader  without  turning  the  page. 

A broad  treatment  of  subjects  never 
before  contained  in  general  aeronautic 
text  books  is  Included,  comprising  opera- 
tion and  care  of  aviation  engines,  recon- 
naissance, map  reading,  signaling  and  co- 
operation with  military  bodies,  radio  and 
It*  uses,  machine  gunnery  and  bombing 
from  airplanes. 

Designed  particularly  for  individual 
and  class  study. 

Full  cloth,  size  6x9  Inches.  200  pages. 
Fully  Illustrated.  Over  200  91  7c 

diagrams  and  photographs. 

Price  Postpaid 


Vacuum  Tubes  in  Wireless 
Communication 

BY  BI.MKB  B.  BUCHER 

The  only  text  book  on  the  market  de- 
voted solely  to  the  various  applications 
of  the  Oscillation  Valve. 

An  elementary  text  book  for  students, 
operators,  experimenters  and  engineers. 
Naval  wireless  men  find  this  book  espe- 
cially helpful. 

Tells  In  understandable  language  the 
fundamental  operating  principle  of  the 
vacuum  tube. 

Shows  over  100  different  circuits  for  the 
practical  uae  of  the  Vacuum  Tube  as  a 
Detector,  Radio  or  Audio  Frequency  Am- 
plifier, Regenerative  Receiver,  Beat  Re- 
ceiver, and  Generator  of  Radio  Frequency 
Currents. 

More  than  100  diagrams  reveal,  step  by 
step,  in  simple  and  direct  form,  the  uses 
of  the  vacuum  tube. 
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Cloth.  Slxe  6x9  inches.  1M 
pares.  ISO  diagram*  and  Illus- 


trations. Price 


$1.75 
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Short  Course  in  Elemen- 
tary Mathematics  and 
Their  Application  to 
Wireless  Telegraphy 

BY  8,  J.  WILLIS 

A concentrated  tre&tlae  covering 
the  points  In  mathematics  that 
have  direct  application  to  wireless 
telegraphy. 

Each  subject  la  handlad  in  a 
wonderfully  clear  and  almpla  atyla. 

CONTENTS:  Logarithm*.  Geom- 
etry, Algebra,  Vectors,  use  of 
Squared  Paper,  Bolutlon  to  Exam- 
ples, Useful  Constants,  Tables,  In. 
dex. 

1R  pages.  Foil  cloth.  Pi  pa 
Charts,  diagrams  aad  ’ 

tables.  Price Postpaid 
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How  to  Pass  U.  S.  Government 
Wireless  License  Examinations 

BY  B.  R.  BUCHER 

New  edition  revised  and  extended.  148 
question,  and  answers.  An  ideal  review 
ants  book  when  used  with  PRACTICAL 
WIRELESS  TELEGRAPHY. 

Contents:  Explanation  of  Electrical 

Symbols,  Definition,  of  Electrical  Terms, 
Transmitting  Apparatus,  Motor  Genera- 
tors, Storage  Batteries  and  the  Auxiliary 
Set,  Antenna*  or  Aerials,  Receiving  Ap- 
paratus, Radio  Laws  and  Regulations, 
General  Information  Concerning  Opera- 
tor's Lleense  Examinations,  Practical 
Equations  for  Radio  Telegraphy,  Equa- 
tions for  Ordinary  Power  Work.  C/L 

8 tie  fat  inches.  Fully  lllue- 
trated.  Price Postpaid 


Magnetism  and  Elec- 
tricity for  Home  Study 

BY  H.  E.  PENROSE 

Every  person  Interested  in 
electricity  can  obtain  a thor- 
ough grasp  of  the  elementary 
principles  of  this  science  with- 
out previous  acquaintance  with 
the  subject,  through  the  study 
of  this  book. 

During  the  war,  Mr.  Penrose 
instructed  hundreds  of  men  in 
the  Royal  Flying  Corps,  the 
Royal  Navy,  Transport  Service 
and  Mercantile  Marine  In  Eng- 
land and  this  experience  made 
possible  a book  of  unusual  value. 

224  Illustrations,  gi  7C 
515  pages.  Full  cloth. 

Price  Postpaid 


Elementary  Principles  of  Wireless  Telegraphy 

BY  B.  D.  BANGAY 
Part  I 

This  book  has  bean  used  very  largely  for  the  training  of  Telegraphists 
to  take  sole  chargs  of  complete  Wireless  Telegraph  Installation*  All 
parts  of  the  transmitting  and  receiving  apparatus  are  described  In  a 
way  to  give  the  student  a sound  working  knowledge  of  the  *►■$  nfi 
apparatus  entrusted  to  his  care.  vl**® 

Cloth,  212  page*  182  Illustrations.  Price Postpaid 

Part  II 

This  second  volume  deals  particularly  with  the  oomponent  parts  of  a 
Transmitter.  Each  part  is  explained  separately  and  fully.  *1  OC 

242  pages.  802  Illustrations.  Full  doth.  Price V**"® 

BOTH  BOOKS  FOR  $2.26 


Postpaid 


Signal  Corps  Manual 

BY  MAJOR  J.  ANDREW  WHITE 

This  manual  Is  the  only  complete  work  on  the  broad  subjeot  of  Army 
Signaling.  Prepared  for  81gnsl  Corps  men,  it  is  a necessity  for  the  proper 
understanding  of  apparatus  and  the  tactical  employment  of  troops  and 
equipment. 

Officers  of  Infantry  and  artillery  find  It  of  great  utility,  a proper  con- 
ception of  the  enormously  enlarged  Service  of  Information  being  indis- 
pensable to  all  commissioned  men. 

Prepared  with  the  full  oo-opeeatloa  aad  approval  of  the  Oi  75 
Chief  Signal  Officer.  U.  S.  Army.  * 0 

Cloth.  888  pages.  860  iUaetratione  Prioe Postpaid 


Calculation  and  Measurement  of  Inductance  and 
Capacity 

BY  W.  H.  NOTTAGE.  B.Sc. 

In  this  book  the  radio  man  will  find  in  convenient  form  the  more  gen- 
erally useful  formulas  and  methods  of  measurement  for  Inductance  and 
capacity. 

Covering  as  it  does  the  development  during  recent  years  in  the  design 
of  instruments  for  theee  measurements,  this  book  is  especially  valuable 
to  every  man  who  builds  apparatus.  Wireless  engineers,  laboratory  assist- 
ants, and  amateur  experimenters  will  welcome  this  book. 

Professor  Howe’s  article  on  the  Capacity  of  Radlotele-  41 
graphlo  Antennae  la  especially  valuable  V1 

144  pages.  Full  cloth.  Fully  Illustrated.  Price Postpaid 


The  Wireless  Telegraphist’s  Pocket  Book  of  Notes, 
Formulae  and  Calculations 

BY  J.  A.  FLEMING,  M.A.,  D.Se..  F.R.8. 

A book  of  practical  working  formulas  and  calculations  for  the  student 
of  radio  telegraphy.  An  Indispensable  part  of  the  working  equipment 
of  every  wireless  student. 

Contents:  Mathematical  Notes,  Units,  Dimensions  and  System*  of 

Measurement,  High  Frequency  Resistance  and  Inductance  Measurement, 
High  Frequency  Current  and  Voltage  Measurement,  Capacity  Measure- 
ment, etc. 

Bound  In  full  flexible  rich  leather  stamped  in  gold  with  to  CA 
round  corners  and  gold  edge*. 

847  pages.  Prise Postpaid 
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GREATEST  DEMAND  EVER  KNOWN 
FOR  WIRELESS  OPERATORS 

Our  20  weeks’  correspondence  course  qualifies  you  for  excellent 
positions.  Tuition  charge  reasonable,  terms  easy,  and  25  per 
cent  of  all  tuition  payments  are  credited  to  our  Profit-Sharing 
Plan  and  divided  among  the  students  completing  the  course 
and  obtaining  first  grade  government  license.  Our  illustrated 
booklet  explains  and  will  be  mailed  on  request.  Write  today. 

SERVICE  RADIO  SCHOOL 
LARGEST  RADIO  SCHOOL  IN  AMERICA 
Dipt  E,  900-2  Pa.  At*.  Wukiagtaa,  D.  C. 


STUDY  WIRELESS  AT  HOME 

OPEN  UP  A RECEIVING  STATION 

The  Marconi  Institute  Extension  Training 
Courae  and  Service  la  a ayatematic,  time- earing 
meana  of  fnmiahing  etudenta  orderly  and  aden- 
tific  training  through  literature  prepared  by  the 
leading  exponent*  of  the  art. 

It  ia  indiapeneable  to  experhnentera  or  etu- 
denta who  desire  a thorough  working  knowledge 
of  wireless.  This  service  already  has  been  sub- 
scribed to  by  8,000  men. 

Write  for  full  particulars. 


Extension  Serrice  Department 

MARCONI  INSTITUTE 

25  Elm  St.  - - New  York  City 


Local  and  County  Representatives  Wanted 

to  present  this  course  to  wireless  ama- 
teurs, radio  operators  and  experimenters. 


" THERE'S  MONEY  IN  IT” 


% 


S LEARN  TELEGRAPHY^ 

MORSE  AND  WIR EL E SSnilV". 


TEACH  YOURSELF 


to  belt  usual  time,  at  trifling  cost,  with  the  wonderful  Automatic  Transmitter.  THK 
OMNIGRAPH.  Sends  unlimited  Morse  or  Continental  messages,  at  any  speed. 
Just  as  an  eipert  operator  would.  UnM  by  II.  S.  6. veronal  4 styles.  CstlltfM  (ret 
OMNIGRAPH  MFG.  CO.,  S9-C.  Cortlnndt  St..  New  York 


New  Undamped  Wave  Coupler  No.  749 


Our  new  coupler  No.  749  is  32"  long,  9* 
wide,  and  10"  high,  over  all,  and  on  an 
average-sized  Antenna  tunes  to  15,000 
meters.  This  coupler,  used  with 
the  new  CHAMBERS’  SYSTEM  or 
CIRCUIT,  will  bring  in  signals 
from  domestic  and  foreign  Arc  Sta- 
tions surprisingly  loud  and  clear. 
Note  the  difference  in  size  of  our 
No.  748  and  No.  749 
We  claim  to  be  the  original  in- 
ventors of  a SYSTEM  or  CIRCUIT 
for  the  reception  of  the  undamped 
waves  without  the  use  of  Loading 
Coils  or  Oscillating  Colls,  ns  they 
are  sometimes  called;  as  with  our 
SYSTEM  or  CIRCUIT  only  two  Inductively  Coupled  Colls 
Circuit  supplied  with  each  coupler.  Price 
Send  for  descriptive  matter. 

F.  B.  CHAMBERS  & CO.  2046  Arch  Street,  Philadelphia,  Pa. 
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COMMERCIAL  WIRELESS — Splendid  opportunities  now  in  the  MERCHANT  MARINE  for  Wireless  Operators. 
Salaries  now  being  paid:  Junior  Operators,  $85  per  month;  Chief  Operators,  $110;  food  and  quarters  included. 
Equivalent  ashore  from  $35  to  $40  per  week.  Interesting  and  fascinating  work.  Our  graduates  in  all  parts  of 
the  world  as  operators,  instructors,  inspectors,  etc.,  etc.  Students  from  all  over  the  country.  If  you  are  interested  in 
Commercial  Radio  let  the  EASTERN  RADIO  INSTITUTE  train  you.  Endorsed  by  Marconi  and  Government 
officials. 

SUMMER  COURSES.  Day  or  Evening  start  June  30th.  Enroll  for  this  date  if  possible  or  any  Monday  thereafter. 
Send  for  prospectus. 
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BATTERIES 

MANUFACTURED 

BY 

THIS  COMPANY 
ARE  USED 

by  Large  Central  Light- 
ing and  Power  Com- 
panies. 

By  Telephone  and  Tele- 
graph Companies  and 
for  Wireless. 

For  Mine  Locomotives, 
Battery  Street  Cars, 
Railway  Signals,  Etc. 
For  Electrical  Vehicles 
and  Industrial  Trucks. 
For  Automobile  Start- 
ing and  Lighting. 


“Bxi&e”  Batteries 

have  earned  their  right  to  first  consideration  for  Wireless 
Service  and  Emergency  Lighting.  In  this  and  other  fields 
where  the  application  of  storage  battery  power  is  an  im- 
portant factor,  they  have  proved  their  ability  to  give  in- 
stant and  adequate  power,  and  long  life. 

Thirty  years  of  storage  battery  building  experience  is 
built  into  Battery.  That  experience  is  an  assur- 

ance of  consistent  and  dependable  storage  battery  per- 
formance to  the  “Isxfbe”  user. 

The  Electric  Storage  RatteryCo. 

The  oldest  and  largest  manufacturer  of  Storage  Batteries  in  the  country. 

1888  - PHILADELPHIA  - 1919 

New  York  Chicago  Cleveland  Rochester  Minneapolis  Washington  Denver 
Boston  St.  Louis  Atlanta  Pittsburgh  Kansas  City  Detroit  San  Francisco  Toronto 
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W katever  to  worth  doing. 
Is  worth  doing  well. 

USE  BUNNELL  PARTS 

Sold  hy  all  dealers 


CATALOG  NO.  40  W.  NOW  READY 


J.  H.  BUNNELL  & CO. 


32  Park  Place,  New  York  City,  N.  Y. 


CON 


INSTITUTE 

25  Elm  Street,  New  York  City 

Day  Telephone,  Barclay  7610— Night  Telephone,  Barclay  7612  < 


Masterly  Improvements  In  the  art  have 
been  made  during  the  past  few  years.  The 
perfection  of  Weagant's  apparatus  for  the 
elimination  of  static  Interference  removes 
the  last  obstacle  to  World-Wide  Wireless 
Communication. 

Hundreds  of  trained  Wireless  Experts  will 
be  required  to  carry  out  the  details  of  the 
proposed  Intercontinental  Radio  Service. 
Numerous  expert  operators,  inspectors,  In- 
stallers and  engineers  will  constitute  the 
staff  at  the  various  stations. 


Where  do  you  stand  in  the  present-day 
expanslop  of  Wireless  Telegraphy? 

The  American  Merchant  Marine  and  En- 
larged Navy  will  require  thousands  of  wire- 
less telegraph  and  telephone  operators. 

Motor  Boats,  Pleasure  Yachts  and  other 
small  types  of  water  craft  will  make  use  of 
the  Wireless  Telephone,  which  has  been 
highly  perfected. 

Isolated  Cities  of  Central  and  South  Amer- 
ica which  have  no  means  of  telegraphic  com- 


munication will  be  linked  together  with  low 
power  wireless  stations  and  with  higher 
power  stations  for  communication  with  other 
countries. 

Postal  Aircraft  will  require  radio  appa- 
ratus for  communication  with  principal  cltieB 
situated  along  the  proposed  routes. 

Join  now  and  take  advantage 
of  the  opportunities  placed 
before  you. 


Several  hundred  operators  will  be  required  during  the  next  few  months 

AMERICA’S  FOREMOST  SCHOOL  FOR  IN. 
STRUCTION  IN  WIRELESS  TELEGRAPHY 


Day  and  Evening  Classes  throughout  the  year. 


Remember  we  have  more  than  6,000 
graduate*  to  our  credit. 


Branch  School:  New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 

Address  all  inquiries  to  Director  of  Instruction 
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Medal  and 
Diploma  received 
at  World’s 
('olumbian  Expo- 
sition. Chicago, 
1893 


SOLE  MANUFACTURERS 


INSULATION 
“MADE  IN  AMERICA” 

LOUIS  STEINRFKGKRS  PATENTS 

66-82  Washington  Street 
66-76  Front  Street 
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INSULATION 

‘MADE  IN  AMERICA” 


Louis  Steinberger’*  Patents 


ELECTROSE  INSULATORS  - 

FIRST  TO  CROSS  OCEAN  IN  AIR 

Standard  of  the  World  for  High  Frequency  Currents  Used  by  UNITED 
STATES  NAVY  and  ARMY,  and  the  Wireless  Telegraph  and  Telephone 

Companies 


“By  courier,  coach  and  sail-boat, 
it  took  days  for  the  news  of 
Waterloo  to  reach  London.  Dur- 
ing Lieut.  Commander  Read’s 
flight  to  Halifax,  Assistant  Secre- 
tary Roosevelt  in  Washington  sent 
a radio  message  to  NC-4,  of  whose 
position  in  air  he  had  no  knowl- 
edge. In  three  minutes  he  had  a 
reply.” 

Extract  from  New  Tori  World.  June 
3,  1919. 


NC-4 — ELECTROSE  Equipped. 
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Radio  Frequency  Ammeters 

for  determining 

Antenna  Currents 


Model  400 

Self-contained.  Front-Connected  Guaranteed  accuracy  of  1%.  Equally 

Radio  Frequency  Ammeter  accurate  on  currents  of  any  audio 

or  radio  frequency. 

Unaffected  by  changes  in  temperature.  Extremely  low 
power  consumption.  Can  be  used  where  bad  wave 
form  or  frequency  precludes  the  use  of  other  forms  of 
instruments. 

Write  for  information 

t 

Weston  Electrical  Instrument  Company,  27  Weston  Ave.,  Newark,  N.J. 

New  York  Cleveland  Denver  Buffalo  Seattle  Winnipeg 

Chicago  Detroit  Cincinnati  Minneapolis  Toronto  Vanoouver 

Philadelphia  St.  Louis  Pittsburgh  New  Orleans  Montreal  Calgary,  Alta. 

Boston  San  Francisco  Richmond  Miami,  Fla.  Halifax 

And  in  Principal  Cities  Throughout  tho  Wprld. 
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BURGESS  “B”  BATTERY 


22.5  volts — 15  cells 


Three  Sizes 


BURGESS  “B”  BATTERIES  are  especially  designed  for 
Vacuum  Tube  Service  to  give  maximum  duty  and 
life.  Their  waterproof  construction  and  \ - 
special  insulation  makes  them 
noiseless.  For  further  in- 
formation write 


Burgess  Battery  Company 


Laboratories: 
Madison,  Wisconsin 


Sales  Office: 

Harris  Trust  Building,  Chicago 


Western  Experimenters 

Buy  your  apparatus  and  parts  in  the  West  and  save  money.  We  have  the  largest  stock  on  the  Pacific  Coast  and 
sell  at  Eastern  Prices.  A full  line  of  HALCUN,  MURDOCK,  CLAPP-EASTHAM,  and  other  high  grade 
apparatus  always  on  hand,  BRANDES  wireless  receivers,  etc.  in  addition  to  our  own  line  of  high  grade 
Vacuum  Tube  Cabinet  Sets,  long  and  short  wave  tuners,  regenerative  receivers,  and  Wireless  Telephone 
apparatus  for  amateur  use.  Our  part  list  contains  everything  for  the  man  who  desires  to  build  his  own 
equipment. 

Complete  sets  of  any  type  or  size  built  to  your  own  design.  Just  send  us  a rough  sketch  and  let  us  quote  you 
prices.  We  can  save  you  money. 

SPECIAL  INTRODUCTORY  OFFER— For  thirty  days  only.  Complete  parts  for  our  $15.50  Vacuum 
Tube  Panel  ready  to  assemble,  consisting  of  genuine  Bakelite  panel  cut  to  size  and  all  holes 
drilled,  switches,  contacts,  stops,  binding  posts,  back-mounted  rheostat,  wire,  and  blue-print  of 
instructions.  Arranged  for  reception  of  damped  and  undamped  signals.  Complete  parts $5.85 

Send  stamps  for  our  complete  catalog. 

WESTERN  RADIO  LABORATORIES 

156  Second  Street  jackson  building  San  Franciscot  Cal. 
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THE  MAN  WHO  BUILDS  HIS 
OWN  WIRELESS  APPARATUS 

Are  you  one  of  the  men  who  take  more  interest 
in  constructing  their  own  wireless  apparatus 
than  in  purchasing  the  complete  set  from  the 
manufacturer? 

You  have  thousands  of  fellow  enthusiasts  all 
over  this  country.  There  surely  is  great  sat- 
isfaction in  “making  your  own”  apparatus 
and  knowing  exactly  the  kind  and  quantity  of 
material  that  goes  into  each  working  unit. 

Your  insulation  may  be  good  or  bad  according 
to  the  material  used.  Ask  any  of  the  former 
amateurs  and  experimenters  what  satisfaction 
they  secured  from  genuine 

BAKELITE-DILECTO 

then  ask  the  modern  wireless  man  what  he 
thinks  of  this  insulation.  You  will  find 
BAKELITE-DILECTO  used  wherever  insula- 
tion is  needed  in  the  better  types  of  modern 
apparatus. 

It’s  so  convenient  to  use  because  it  is  furnished  in  Sheets, 

Rods  and  Tubes.  Waterproof,  permanent  and  strong. 

We  also  manufacture  Vulcanized  Fibre  and  Conite  for 
special  insulating  purposes. 

Let  us  show  you  how  our  Standard  Products 
can  be  made  to  solve  your  insulating  problems. 

THE  CONTINENTAL  FIBRE  CO, 

NEWARK,  DELAWARE 

• * 

233  Broadway,  New  York  City  332  S.  Michigan  Ave.,  Chicago,  111. 

525  Market  St.,  San  Francisco,  Cal.  411  S.  Main  St.,  Los  Angeles,  Cal. 

301  Fifth  Ave.,  Pittsburgh.  Pa. 
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Portable  Hot  Wire  Ammeter,  Type  127 


OUR  small  hot  wire  meter  illustrated  above,  contains  three  definite  qualities — ruggedness  of  construc- 
tion, quickness  of  action,  and  permanence  of  operating  characteristics.  Made  in  ranges  from  100 
milli-amperes  to  10  amperes,  mounted  in  a moulded  bakelite  case,  and  equally  accurate  for  direct 
or  alternating  currents.  This  meter  can  also  be  supplied  for  mounting  in  or  on  a panel. 

Prices,  varying  with  ranges  and  mountings  . ..  $10.00  to  $16.00 

Complete  data  and  catalogue  will  be  furnished  on  request 

GENERAL  RADIO  COMPANY 

General  Radio  Building  - - - CAMBRIDGE,  MASS.,  U.  S.  A. 
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Consolfoateb  3&abfo  Call  iSoofe 

Clj e Celeptone  director?  of  tfce  Jbta 

Now  Ready  for  Mailing 


Urgently  needed  by  professional  and  amateur 
radio  operators. 

NO  RADIO  STATION  CAN  PROPERLY 
OPERATE  WITHOUT  AN  UP-TO-DATE 
CALL  BOOK. 

This  book  contains  a list  of  high  power  Radio 


Stations  of  the  world  with  wave  lengths  they 
transmit  on — a list  of  stations  sending  press — 
time — weather  reports — Q signals — tables  for 
finding  charges  on  radiograms — data  on  Amer- 
ican, British,  Canadian  and  French  Radio  Com- 
pass Stations,  in  addition  to  the 


Wireless  Calls  of  .Over  9,000  Ships  and  Shore  Stations 


In  fact  this  publication  is  so  complete  and  up- 
to-date  that  large  radio  companies  have  contracted 
for  copies  for  their  ships.  Since  our  advertise- 
ment in  the  last  issue  we  have  received  and  tabu- 
lated so  many  additional  Radio  calls  that  it  has 


been  necessary  to  raise  the  price  of  the  book  to 
cover  additional  cost  of  publication. 

PRICE  $1.00 

Orders  received  prior  to  August  1st,  will  be  ac- 
cepted at  the  old  price  of  75  cents. 


PUBLISHED  BY 


The  CONSOLIDATED  RADIO  CALL  BOOK  CO.,  Inc. 

41  Park  Row,  New  York  City 

Send  your  order  to  the  above  address  if  you  are  unable  to  obtain  it  from  your  local  dealer  in  Radio  Supplies.  Orders  have 
already  been  received  from  the  following  dealers  and  copies  can  be  obtained  from  them : 


3.  II.  BUNNELL  A CO.,  Park  Place,  N.  Y.  C. 
HALLER-CCNNINGHAM  ELECTRIC  CO.,  San  Francisco,  Cal. 
L.  BAMBERGER  * CO.,  Newark.  N.  3. 

E.  P.  NOLL  CO.,  21  N.  7th  St.,  Phlla-,  Fa. 


RADIO  EQUIPMENT  CO„  Boston.  Mass. 

SMITH  NOVOTOY  ELECTRIC.  INC.,  Charlotte,  N.  C. 
NATIONAL  RADIO  SUPPLY  CO.,  Washington,  D.  C. 
ELECTRO  IMPORTING  CO.,  New  York  City. 


JOHN  FIRTH  & COMPANY,  Inc. 

81  NEW  STREET,  NEW  YORK 


Sole  distributors  of  the  Baldwin  Mica 
Diaphragm  Telephones,  Balanced  Armature 
Type.  The  most  sensitive  telephone  on  the 
market.  Standardized  hy  all  the  navies  of 
the  world. 


TTanufacturers  of  Kolster  Portable  Decremeters,  ave 
J^leters,  and  All  High  Class  Treasuring  Instruments 
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High-Grade  Wireless 

Equipment 


TWO  STACE  AMPLIFIER 

TYPE  • •1-104*  W*  I • T 

WIRE  LESS  improvement  CO 


© © © 

Q , $ C ■sr  £ 


After  confining  our  activities  for  years 
solely  to  U.  S.  Navy  and  Army  contracts, 
as  well  as  commercial  and  Foreign  Gov- 
ernment requirements,  we  have  decided 
to  enter  tHe  high  grade  amateur,  exper- 
imenter and  scientific  laboratory  field  with 
the  same  line  of  equipment,  revised,  where 
necessary,  to  meet  private  requirements. 
To  the  experimenter,  school,  college  or 
laboratory,  who  requires  and  is  willing  to 
pay  for  the  best — we  submit  a complete 
line  of  equipment  where  workmanship, 
material  and  engineering  included  therein 
are  of  the  same  standard  as  supplied  to  the 
U.  S.  Navy. 


Our  line  of 
vacuum  tube 
equipment  and 
accessories  i s 
complete  and 
includes  tele- 
phone sets, 
telegraph  sets 
and  receiving 
_ _ sets.  Tubes, 

<mmmm0rnOT  bases,  grid 
leaks,  amplifier 

transformers,  etc.,  may  be  purchased  separately. 

Variable  receiving  condensers,  coils  and  all  laboratory 
and  experimental  units  or  complete  sets,  wavemeters,  in- 
struments, etc.,  shipped  from  stock. 

Catalogue  Bulletin  covering  particular  line  in 
which  you  are  interested  mailed  upon  request. 


Wireless  Improvement  Co. 


47  West  Street 


New  York 
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Allies  Undamped  Wave  Sets  Fooled  German  Airmen 

AM  ERICA  and  the  Allies  outwitted  German  airmen  by 
means  of  the  wireless  telegraph.  A captured  German 
army  order  made  public  by  the  army  air  service  shows 
the  importance  which  the  German  military  leaders  at- 
tached to  wireless,  also  that  they  were  anxious  to  duplicate 
it.  The  order  reads: 


“The  enemy  has  found  it  possible  to  use  wireless 
installations  for  undamped  waves  in  his  aeroplanes.  So 
far  few  fittings  of  this  type  of  apparatus  have  been 
captured  by  us,  and  in  order  to  enable  us  to  make  use  of 
this  as  soon  as  possible  and  also  so  as  to  save  millions 
which  would  have  to  be  spent  in  experiments,  it  is  every 
one’s  duty  to  see  that  all  wireless  telegraph  fittings  from 
captured  airplanes  are  saved  as  completely  as  possible. 
Even  the  smallest  pieces  will  be  collected,  as  a tyro  cannot 
recognize  the  value  and  importance  of  small  parts  to  the 


expert. 

“In  view  of  the  importance  of  these  fittings  for  our 
own  wireless  telegraphy,  sums  paid  for  this  salvage  will 
be  high.” 

The  order  was  dated  June  6 last  year.  It  indicates 
that  the  Allies  were  far  ahead  of  the  German  radio  ex- 


perts and  that  Germany  was  prepared  to  spend  millions 
to  bring  her  equipment  up  to  a point  where  it  would  be 
equal  to  that  of  the  Allies. 

This  is  one  of  the  reasons  "why  the  American  aviators 
when  forced  to  land  on  German  territory  burned  up  all 
their  machines  and  equipment.  In  fact,  the  order  shows 
that  Germany  did  not  know  the  United  States  had  de- 
veloped the  practical  wireless  telegraph  and  telephone  for 
airplanes  until  long  after  it  had  been  in  use.  * 

Airplane  radio  telegraph  sets  of  the  continuous  wave 
type  were  used  by  the  Allies  as  early  as  the  spring  of  1917. 


British  South  Pole  Expedition  to  Use  Wireless 

A SIX  years’  polar  expedition  by  British  explorers  and 
scientists  to  the  South  Pole,  in  which  an  aeroplane 
will  be  utilized  in  accomplishing  the  final  stages  of  the 
trip,  is  to  be  started  in  June,  1920.  The  proposed  ex- 
pedition, under  the  leadership  of  John  L.  Cope,  F.  R.  G. 
S.,  who  accompanied  the  Shackleton  expedition  as  sur- 
geon and  biologist,  will  be  known  as  the  British  Imperial 
Antarctic  Expedition.  Its  objects,  are : 

1.  To  ascertain  the  position  and  extent  of  minera- 
logical  and  other  deposits  of  economic  value. 

2.  To  obtain  further  evidence  of  the  distribution  and 
migration  of  whales  of  economic  value. 

3.  Generally  to  extend  the  knowledge  of  Antarctica, 
especially  with  a view  to  obtaining  further  scientific  data 
of  economic  importance. 

4.  To  investigate  the  meteorological  and  magnetic 
conditions  of  the  Ross  Sea  area  and  at  Cape  Ann  in  con- 


nection with  their  influence  on  similar  conditions  in  Aus- 
tralasia and  South  Africa  respectively. 

While  the  expedition  is  to  be  gone  six  years,  it  will  not 
be  cut  off  from  contact  with  the  civilized  world,  because 
it  will  take  along  a fairly  powerful  wireless  set. 

The  famous  exploration  ship  Terra  Nova  will  take 
the  expedition  to  the  southernmost  parts  reachable. 


Copying  preu  on  high  wave  length*  at  an  A.  E.  P.  nation  at  Neuweid, 
acrou  the  Rhine 


Magnifying  Sound  Four  or  Five  Million  Time* 

A MAN'S  voice  can  be  made  as  loud  as  the  cannon’s 
roar;  it  can  be  heard  two  or  twenty  miles.  The 
ticking  of  a watch  can  be  amplified  until  it  sounds  like 
breakers  on  an  ocean  cliff. 

In  the  stadium  at  Golden-Gate  park  the  ticking  of  a 
watch  was  made  audible  all  over  the  grandstand  while 
an  athletic  meet  was  in  progress.  Captain  Robert  W.  A. 
Brewer,  an  experimenter,  moved  off  2,000  feet  and  spoke 
quietly  to  his  dog,  and  the  dog  couldn’t  be  held.  A 
wireless  station  recently  received  a telephoned  message 
from  Europe,  and  through  its  amplifier  startled  duck 
hunters  in  the  marshes  eight  miles  away. 


Wireless  Compass  Station  Established  at 
San  Diego,  CaL 

^~\FFICIAL  announcement  is  made  that  the  Navy  De- 
^ partment  will  establish  a radio  compass  station  at 
San  Diego,  Cal.  This  will  permit  inbound  naval  or 
merchant  shipping  to  adjust  compasses  through  informa- 
tion flashed  from  the  Point  Loma  Station. 
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The  Future  of  Wireless  and  Aviation 

C PEAKING  at  a luncheon  of  the  Aldwych  Club  recent- 
^ ly,  Godfrey  Isaacs,  managing  director  of  the  British 
Marconi  Company,  told  of  a new  plan  his  company  had 
for  enabling  aviators  to  tell  where  they  were.  After 
mentioning  the  wireless  direction  finder,  Mr.  Isaacs  said: 

“A  further  development  had  given  them  a new  trans- 
mitter, which  would  project  into  the  air  a wide  divergent 
beam,  something  like  a searchlight  without  the  light, 
which  would  extend  over  any  area  required,  or,  if  it 
was  desired,  a concentrated  beam  over  some  small  place, 
and  those  beams  would  convey  to  the  men  in'  the  sky 
automatically  the  name  of  the.  place  they  were  passing 
over. 

“Assuming  that  a man  was  passing  over  the  town  of 
Guildford;  from  the  moment  he  traversed  the  region  over 
which  this  beam  was  playing  he  would  receive  the  signal, 
‘This  is  Guildford,’  and  would  continue  to  receive  that 
signal  as  long  as  he  was  over  Guildford  and  no  longer. 
In  the  same  way,  if  he  was  passing  over  Windsor  Forest 
he  would  be  told,  ‘This  is  Windsor  Forest,’  and  when 
he  came  to  his  aerodrome  a beam  would  tell  him  ‘This  is 
Hendon  Aerodrome!’  In  that  way  he  thought  that  one 
of  the  greatest  dangers  to  pilots  in  fog  and  in  darkness 
was  disposed  of. 

“It  required  very  little  imagination  to  see,  a little  while 
hence,  some  thousands  or  tens  of  thousands  of  names 
being  projected  into  the  skies,  so  that  in  whatever  part  of 
the  world  an  aeroplane  might  travel,  it  would  be  told 
continuously  and  automatically  where  it  was.  It  would 
be  as  easy  to  learn  in  the  skies  where  they  were  as  in  a 
railway  train  when  they  looked  out  of  the  window  to 
see  the  name  of  a station. 

“Similarly  these  beams  could  be  equipped  to  lightships 
or  to  buoys  in  fixed  and  defined  positions,  so  that  even 
when  passing  over  the  sea  one  would  know  exactly  where 
one  was.  When  that  position  of  things  had  developed 
pilots  would  no  longer  lose  themselves,  wherever  they 
might  be.” 

Enlarging  on  the  commercial  possibilities  of  wireless, 
Mr.  Isaacs  said : 

“A  cable  required  a very  big  capital  outlay,  its  cost  of 
maintenance  was  very  considerable,  and  its  capacity  for 
traffic  was  limited.  The  cost  of  a wireless  telegraph 
station  was  moderate,  the  cost  of  maintenance  was  small, 
and  the  capacity  for  traffic  was  practically  unlimited. 

“Wireless  to-day  could  do  150  words  a minute  simplex 
and  300  words  a minute  duplex.  It  would  require  but  a 
very  small  mechanical  improvement  to  double  and  quadru- 
ple that  number  of  words  transmitted  by  wireless.”  He 
was  quite  satisfied  that  so  soon  as  wireless  traffic  needed 
the  greater  speed  of  transmission  mechanical  improve- 
ments would  be  introduced,  and  they  would  get  some- 
thing in  the  neighborhood  of  600  words  a minute. 


Wireless  Telegraphy  on  Board  British  Ships 

LORD  SOMERLEYTON’S  bill  to  make  further  pro- 
vision with  respect  to  wireless  telegraphy  on  British 
ships  has  been  issued.  It  provides  that  every  sea-going 
British  ship  registered  in  the  United  Kingdom,  being  a 
passenger  steamer  or  a ship  of  1,600  tons  gross  tonnage 
or  upwards,  shall  be  provided  with  a wireless  telegraph 
installation,  and  shall  maintain  a wireless  telegraph  ser- 
vice which  shall  be  at  least  sufficient  to  comply  with  the 
rules  made  for  the  purpose  under  this  Act,  and  shall  be 
provided  with  one  or  more  certified  operators  and 
watchers. 

The  Board  of  Trade  may  exempt  any  ships  if  they  are 
of  opinion  that,  having  regard  to  the  nature  of  the 
voyages  or  other  circumstances  the  provision  of  a wireless 


apparatus  is  unnecessary  or  unreasonable.  The  Board  of 
Trade,  in  consultation  with  the  Postmaster-General,  shall 
make  rules  prescribing  the  nature  of  the  wireless  tel- 
egraph installation  to  be  provided,  of  the  services  to  be 
maintained,  and  the  number  of  operators  and  watchers 
to  be  carried.  If  this  section  is  not  complied  with  the 
master  or  owner  of  the  ship  shall  be  liable  in  respect  of 
each  offense  to  a fine  not  exceeding  £500,  and  any  such 
offense  may  be  prosecuted  summarily,  but  if  the  offense 
is  prosecuted  summarily  the  fine  shall  not  exceed  £100. 

“Passenger  steamer”  shall  mean  a steamer  which  car- 
ries more  than  twelve  passengers.  . 


New  Wireless  Station  to  Be  Built  in  Cincinnati 

^"TAPTAIN  J.  P.  GRAY,  of  Washington,  a member 
of  the  U.  S.  Coast  Guard  service,  recently  visited 
Cincinnati  to  make  a preliminary  survey  of  possible  loca- 
tions for  a Government  wireless  station  there.  It  will  be 
used  for  the  army,  the  Weather  bureau  and  other  depart- 
ments. 


Dutch  East  Indies  Get  Wireless  Station 

A CCORDING  to  the  Dutch  East  Indian  Commercial 
Review,  a wireless  station  is  now  being  erected  in 
the  Dutch  East  Indies  to  transmit  messages  from  Holland 
direct  to  the  East  Indies  without  relay.  The  Review 
says : “The  receiving  station  for  the  wireless  communi- 
cation between  Holland  and  the  Dutch  Indies  will  be 
erected  at  Boxmeer  (North  Brabant),  the  sending  station 
near  Apeldoom  (Gelderland).  The  station  near  Apel- 
doom  gets  six  masts,  210  meters  high.  The  distance 
between  Holland  and  its  D.  E.  I.  colonies  is  11,000  kilo- 
meters and  this  distance  will  be  reached  without  sub- 
stations.” 


Wireless  Aids  President  Wilson  in  Governmental  Work 

TNDICATING  that  the  public  business — or  at  least 
1 some  of  the  public  business — was  not  to  suffer  while 
he  was  away,  President  Wilson  signed  appropriation  bills 
aboard  the  George  Washington  and  a wireless  was  sent 
the  White  House  that  they  had  become  law. 

Such  action  has  been  approved  by  the  Attorney-Gen- 
eral, and  was  taken  by  the  President  when  the  first  Ur- 
gent Deficiency  Bill  was  passed. 

The  ship  is  American  territory.  The  White  House 
has  become  a floating  one. 


Wireless  Telephones  Aboard  Merchant  Ships 

EXPERIMENTS  in  wireless  telephony  from  a mer- 
_ chant  vessel,  conducted  recently  aboard  the  steam- 
ship Parismina  as  she  was  on  her  way  back  from  Colon 
to  New  Orleans,  met  with  great  success. 

Should  the  experiments  prove  wholly  successful,  the 
wireless  telephone  may  supplement  the  wireless  telegraph, 
now  a part  of  the  equipment  of  practically  every  ship  that 
goes  to  sea.  Officers  in  charge  of  the  tests  have  not  yet 
made  a report  but  it  is  understood  that  the  experiment 
bore  out  the  fondest  hopes  of  those  in  charge. 

The  messages,  from  reports,  were  picked  up  perfectly 
at  shore  stations  and  the  voice  was  heard  as  distinctly 
as  is  the  every-day  telephone  conversation  on  shore. 

Replies  as  received  from  radio  operators  at  sea  showed 
that  the  voice  was  distinctly  heard,  even  at  long  distances. 
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In  the  Wireless  Room  With  Marconi 

HPHE  Italian  who  has  most  appealed  to  the  American 
imagination,  however,  is  Guglielmo  Marconi,  says 
Isaac  Marcosson,  in  the  Saturday  Evening  Post,  “I  did 
not  meet  him  until  after  the  outbreak  of  the  war,  but 
I saw  him  many  times  and  in  varied  circumstances — at 
sea,  in  London,  and  in  Rome.  Marconi  is  slight,  nervous, 
emotional.  He  speaks  English  fluently  and  his  wife  was 
English.  He  is  one  of  the  most  accessible  of  men  and 
from  long  experience  knows  the  interviewing  ropes. 

“In  war  as  in  peace  his  greatest  invention  has  an  im- 
mense value.  Without  wireless  some  of  the  most  vital 
phases  of  the  great  struggle  would  have  been  impossible. 
The  historic  SOS  call  of  distress,  flashed  across  the 
troubled  seas,  is  the  world’s  supreme  life  saver. 

“Marconi  made  possible  one  of  the  unique  experiences 
I had  in  the  war,”  the  writer  notes.  "In  July,  1917,  we 
were  fellow  passengers  on  the  old  American  liner  St. 
Paul,  then  bound  from  New  York  to  Liverpool.  Then — 
as  throughout  the  war — the  wireless  room  op  a steamer 
was  a sacred  and  inaccessible  domain.  Only  the  ship’s 
officers  were  allowed  to  enter  it. 

“One  night  when  we  were  in  the  heart  of  the  danger 
zone — and  the  submarines  were  then  at  their  worst — 
Marconi  came  to  my  stateroom  and  said:  ‘Would  you 
like  to  hear  how  some  of  the  German  lies  sound  in  the 
air.’ 

“He  referred  to  the  German  Admiralty  wireless  reports 
that  were  sent  out  nightly  with  the  news  of  Teutonic 
successes. 

“ ‘Yes,’  I responded. 

“ ‘All  right,’  he  replied ; ‘let’s  go  up  into  the  wireless 
roofti.’ 

“We  climbed  up  a slippery  ladder  and  found  ourselves 
in  a tiny  room  where  the  operator  sat  at  his  instruments 
with  the  receivers  at  his  ears. 

“Instinctively  Marconi  took  the  receiver  from  the  oper- 
ator’s head  and  put  it  on  his  own.  The  master  of  wireless 
was  on  the  job. 

“Then  handing  the  receiver  to  me  he  said : 

“ ‘You  can  now  hear  the  whole  world  at  war  talking.'  ” 

“I  listened.  To  me  it  was  simply  a jumble  of  dots  and 
dashes.  Yet  that  melange  of  sound  was  Germany,  En- 
gland, France,  America  and  Italy  throwing  the  fateful 
news  of  the  day  out  into  the  unplumbed  spaces.’’ 

Marconi  and  Gabriele  d’Annunzio,  the  Italian  poet- 
soldier,  are  close  friends,  Mr.  Marcosson  observes.  Each 
has  a sense  of  humor  strong  even  in  misfortune.  Mar- 
coni lost  an  eye  in  an  automobile  accident  in  France  and 
D’Annunzio  lost  one  in  aerial  combat. 

“During  the  trip  to  which  I have  just  referred  Marconi 
showed  me  a telegram  which  he  had  recently  received 
from  the  poet,  which  read,  as  I recall  it : 

“ ‘We  are  now  two  souls  with  but  a single  pair  of 

eyes.  D’Annunzio.'  " 


Wireless  Whims 


IT  will  be  a great  day  when  wireless  telephony  is  so 
perfected  that  a man  can  have  a receiver  in  his  hat 
and  be  managed  by  his  wife  all  the  time. 

“We  were  much  jammed  by  strong  wireless  signals  not 
intended  for  us,”  Captain  Alcock  said  of  the  great  ocean 
flight.  Big  field  up  there.  Great  newspapers  will  have 
a fleet  of  planes  on  the  roof  where  we  now  have  pigeons, 
and  alert  young  aviator-reporters  on  dull  nights  will  get 
an  order  something  like  this : “Jones,  take  the  Blurb  4-11- 
44,  tethered  at  the  northeast  comer  of  the  building,  go 
up  a couple  of  miles  and  see  if  you  can  pick  up  a bit 
of  Kve  news.” 

A miscellaneous  collection  of  wireless  apparatus  lay 
on  a counter  in  an  electrical  store  which  is  the  rendezvous 


of  New  York  wireless  amateurs,  and  a salesman  explained 
that  it  was  pre-war  apparatus  which  was  being  sold  out 
at  special  prices. 

An  amateur  stood  gazing  at  a loose  coupler  which 
would  have  been  the  pride  of  any  amateur  a few  years 
ago.  The  salesman,  seeing  the  interested  look  of  the 
amateur,  approached.  “Would  you  like  to  buy  that  loose 
coupler  cheap?”  he  said.  With  a sudden  look  of  scorn 
the  seemingly  interested  amateur  replied : 

“Naw!  I outgrew  that  stuff  long  ago.  I was  just 
looking  at  it  as  a matter  of  historic  interest.”  And  that  is 
precisely  the  way  things  go  with  these  ambitious  young 
Americans  who  dabble  in  wireless. 


Brooklyn  Navy  Yard  Uses  Radio  Compass 

'T'HE  radio  compass  device  has  reached  such  a state 
of  development  that  navigators  at  the  Brooklyn  Navy 
Yard  are  enabled  to  give  bearings  to  ships  lost  in  fog 
off  the  Atlantic  coast. 


The  vessels  wire  the  Naval  Communications  Office 
when  they  want  assistance.  Then,  with  the  aid  of  several 
stations,  the  office  fixes  the  ships’  locations  and  they  can 
proceed  without  waiting  for  clear  weather. 


Increased  Wireless  Service  Across  the  Pacific 

rpHE  present  capacity  of  naval  radio  transmission 
*■  across  the  Pacific  ocean  will  be  increased  to  six  times 
the  present  capacity  by  the  installation  of  several  auto- 
matic high  speed  sending  and  receiving  apparatus  on  the 
San  Francisco-Pearl  Harbor  lines  and  the  opening  of  a 
second  trans-Pacific  radio  circuit.  Plans  for  the  improved 
service  have  already  been  made  in  Japan  according  to 
the  report. 
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The  Speed  of  Electricity 

By  A.  E.  Kennelly,  Dr.  Sc.,  A.  M. 

Vice-President  National  Wireless  Association 
Professor  of  Electrical  Engineering  at  Harvard  University; 
President  of  the  Institute  of  Radio  Engineers 


TpHE  speed  of  electricity  is  generally  known  to  be  very 
great,  but  when  a specific  question  is  asked  as  to 
what  is  the  speed  of  electrical  transmission  of  signals 
over  wires,  as  in  telephony,  or  over  a wire  and  the 
ground,  as  in  telegraphy,  or  over  the  ground  alone,  as 
in  radio  communication,  it  is  very  difficult  to  find  a 
precise  answer.  Nevertheless,  the  answer  to  such  a ques- 
tion is  of  great  practical  importance  in  certain  engineer- 
ing undertakings,  such  as  the  establishment  of  the  longi- 
tude of  a station  by  electric  signals  from  another  station 
whose  longitude  is  already  established.  Moreover,  the 
subject  is  of  great  intellectual  interest.  Its  study  has 
occupied  the  lives  of  many  scientific  investigators.  The 
boundaries  of  this  field  of  inquiry  are  far  reaching  and 
numerous.  They  touch  upon  relativity,  the  question  of 
infinity  in  space  and  time,  and  the  very  framework  of 
the  known  universe.  It  is  only  proposed  to  discuss  here 
a very  small  part  of  this  vast  subject;  namely,  the  speed 
of  electricity  insofar  as  it  relates  to  electric  signals,  and 
particularly  to  radio  signals. 

Very  Brief  History 

Prior  to  Maxwell’s  time,  the  speed  of  electricity  over 
wires  was  considered  as  distinct  from  the  speed  of  light, 
both  experimentally  and  philosophically.  It  was  realized 
that  the  speed  of  electricity  was  numerically  of  the  same 
order  as  that  of  light ; but  the  phenomena  were  regarded 
as  independent.  Wheatstone,  in  1834,  made  some  labora- 
tory measurements,  with  a revolving  mirror,  on  the  delay 
of  a spark  discharge  across  a gap  in  the  middle  of  a long 
wire  loop,  as  compared  with  a spark  across  the  sending 
terminals,  from  which  the  apparent  speed  of  the  current 
over  the  wire  was  463,500  kilometers  per  second;  but 
very  different  results  were  obtained  in  various  repetitions 
of  the  experiment : so  that  this  method  of  making  the 
measurement  was  for  a long  time  discredited. 

Maxwell’s  theory,  in  1867,  of  light  as  an  electromag- 
netic phenomenon,  changed  the  aspect  of  the  question. 
Assuming  that  the  theory  was  reliable,  it  became  un- 
necessary to  measure  the  speed  of  electrical  currents,  be- 
cause the  speed  of  light  had  already  been  measured  with 
a fair  degree  of  precision,  and  bid  fair  to  be  measured 
with  yet  greater  precision  in  the  future. 

Maxwell’s  theory,  when  first  enunciated,  depended  in 
a large  measure  for  confirmation  upon  the  corollary  that 
the  speed  v of  transmitting  electromagnetic  disturbances 
perpendicular  to  their  wave  front  is 

1 cm. 

V kfi  sec. 

where  k is  the  dielectric  permittivity  of  the  medium,  or 
its  “specific  inductive  capacity,”  and  n its  magnetic  per- 
meability. This  latter  value  is  unity  in  vacuo  and  very 
nearly  unity  in  all  nonmagnetic  substances.  Consequently, 
if  the  permittivity  of  the  medium  were  quadrupled,  the 
speed  should  be  halved.  But  the  ratio  of  the  velocity  of 
light  in  vacuo  to  that  in  a nonmagnetic  solid  transparent 
medium,  such  as  glass,  is  optically  defined  as  its  “index 
of  refraction”  v so  that  the  index  of  refraction  of  a 
transparent  dielectric  should  be  numerically  equal  to  the 
square  root  of  its  permittivity  k.  In  a fair  number  of 
instances,  the  agreement  between  measured  values  of 
v and  V & was  found  to  be  satisfactory,  especially  when 
k was  measured  at  relatively  high  frequencies. 


Maxwell’s  theory  also  received  support  from  the  fact 
that  it  required  the  ratio  of  the  units  in  the  electrostatic 
and  magnetic  C.  G.  S.  systems  to  be  simple  functions  of 
the  velocity  v of  electromagnetic  wave  propagation,  or  of 
light.  Thus,  taking  the  units  of  capacitance,  if  an  air 
condenser  had  its  capacitance  measured  in  abfarads  and 
also  in  statfarads,  the  number  of  statfarads  should  be 
v 2 times  the  number  of  abfarads.  This  ratio  checked 
satisfactorily,  and  is  now  regarded  as  perhaps  the  most 


Sir  Charles  Wheatstone  in  1834  added  to  the  knowledge  of  electrical 
measurements  by  his  research  work  and  laboratory  experiments 


precise  method  of  determining  inferentially  the  velocity  olf 
light. 

Hertz’s  experimental  researches  with  electromagnetic 
waves  have  confirmed  Maxwell’s  theory,  and  have  es- 
tablished the  belief  that  light  is  an  electromagnetic  wave 
disturbance,  optically  differing  only  from  electromagnetic 
waves  of  the  laboratory,  in  wave  length  or  accompanying 
frequency.* 

The  velocity  of  light  has  been  measured  by  optical 
methodsf  and  the  best  mean  result  is  generally  taken  as 
t/=299,860  km.  per  second,  or  2.9986X1010  cm.  per  sec. 
The  question  as  to  whether  this  velocity  varies  with  the 
wave  length,  has  been  hitherto  answered  in  the  negative, 
by  various  astronomical  observations,  so  far  as  the  wave 


The  condition  of  polarisation  of  light  is  here  left  out  of  consideration. 
Radio  waves  are  generally  agreed  to  be  not  merely  long  wave  light;  but 
also  polarised  light. 

t Encyclopaedia  Brittanica  “Light,”  11th  Edition;  also  Bulletin  of  the 
Bureau  of  Standards,  Vol.  3,  No.  4,  page  603,  1907. 
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lengths  in  or  near  the  visible  spectrum  are  concerned,  and 
also  so  far  as  concerns  the  longer  electromagnetic  waves 
of  the  electric  laboratory,  by  the  fact  that  the  best  value 
of  v obtained  from  the  measurements  of  the  ratios  be- 
tween electrostatic  and  electromagnetic  units,  at  very 
low  frequencies,  are  in  agreement  with  the  value  of  v 
obtained  in  optical  measurements  at  luminous  frequencies, 
estimated  as  lying  say  between  4X1014  and  1015  cycles 
per  second. 

Summing  up  the  accepted  beliefs  concerning  the  speed 
of  electromagnetic  disturbances  in  straight  lines,  we 
may  say  that,  for  practical  purposes,  the  velocity  v 
is  very  nearly  300, (XX)  km.  per  second,  in  vacuo  or  free 
space,  and  is  independent  of  the  frequency  or  wave  length. 
In  air,  at  standard  temperature  and  pressure,  the  value  of 
k is  taken  as  1.00055,  as  against  unity  for  vacuum;  so 
that  the  speed  of  transmission  in  air  is  taken  as  less  than 
in  free  space  in  the  ratio  of  1.00028,  or  only  about  3 


Lord  Rayleigh,  noted  for  his  discovery  of  argon,  also  contributed  to  the 
knowledge  of  electrical  measurements  by  his  discovery  of  the  laws  of 
“group  speed”  of  waves 


parts  per  myriad.  The  difference  between  the  speed  of 
propagation  in  air  or  in  vacuo  is  therefore  relatively  very 
small  from  an  engineering  point  of  view.  In  rarified  air, 
the  retardation  of  velocity  is  to  be  considered  as  still 
less,  or  the  velocity  is  still  nearer  to  v in  vacuo. 

Velocity  of  Transmission  Over  Wires 

Granting  that  electromagnetic  disturbances  move  in  the 
free  space  with  the  uniform  speed  v,  as  above  defined, 
the  next  question  is  what  is  the  speed  at  which  they 
move  over  conductors  ? 

. The  answer  is  that  the  speed  of  disturbances  over  con- 
ductors is  always  less  than  that  in  free  space.  If  the 
conductors  are,  say,  two  parallel  copper  wires,  insulated 
in  and  separated  by  a solid  nonmagnetic  dielectric  of 
permittivity  k,  as  measured  as  the  proper  frequency,  then 
the  speed  of  disturbance  in  the  dielectric  would  be  ex- 
v 

pected  to  be  But  even  if  the  dielectric  medium 


surrounding  the  two  wires  is  air,  for  which  k is  sub- 
stantially unity,  and  their  distance  apart  remains  uni- 
form, the  speed  of  transmitting  electromagnetic  disturb- 
ances in  the  air  would  be  v ; but  the  speed  of  conducting 
the  disturbance  along  the  wires  would  be  less  than  v; 
owing  to  attenuation  or  absorption  of  energy  into  the 
conductors,  or  into  the  insulators  supporting  the 
conductors;  or  finally  into  the  air  itself.  In  other 
words,  the  speed  of  transmitting  electric  signals 
over  the  wires  would  be  less  than  the  speed  of  trans- 
mitting electromagnetic-signal  disturbances  through  the 
air  alone,  owing  to  loss  of  energy  in  the  wires,  or  in 
the  insulation.  It  is  believed  that  if  there  were  no  loss 
of  energy,  the  speed  of  transmitting  the  signals  over  the 
wires  would  be  v,  the  same  as  the  speed  in  a straight 
line  through  the  air.  Suppose,  for  example,  that  an  elec- 
trical dot  impulse,  of  rectangular  wave  form,  is  started 
off  along  a pair  of  parallel  aerial  telegraph  line  wires 
from  the  sending  end.  The  impulse  travels  through  the 
air  guided  by  the  wires.  Owing  to  resistances  losses  of 
various  kinds,  the  impulse  attenuates,  and  also  changes  its 
wave  shape  as  it  proceeds,  so  that  it  arrives  at  the  distant 
end,  no  longer  as  a rectangular  wave  impulse,  but  as  a 
rounded  wave  rising  gradually  from  zero  to  a maximum. 
The  instant  when  the  wave  is  considered  to  arrive  at  the 
receiving  station  would  depend  upon  the  sensitiveness  of 
the  receiving  device.  A highly  sensitive  receiver  would 
be  likely  to  register  an  earlier  arrival  than  a receiver 
which  only  responded  to  the  crest  value  of  the  incoming 
wave.  The  speed  of  transmission  thus  not  only  becomes 
lower  than  the  speed  of  advance  through  the  air;  but 
it  also  becomes  difficult  to  assign.  The  higher  the  linear 
resistance  of  the  wires,  the  greater  the  capacitance  of  the 
insulators  supporting  the  wires,  and  the  greater  the  ef- 
fective radiation  resistance  of  the  system,  by  which  the 
energy  in  the  advancing  wave  becomes  dissipated,  either 
in  heating  the  conductor,  or  magnetising  it  internally,  or 
charging  the  insulators,  or  radiating  off  sideways,  the 
lower  the  speed  of  signal  transmission  would  appear  to 
be,  as  judged  by  the  interval  of  time  between  an  instru- 
ment at  the  sending  station  recording  the  starting  of  the 
wave,  and  a similar  instrument  at  the  receiving  station 
recording  its  arrival.  If,  however,  the  wires  could  be 
made  perfectly  conductive  and  the  insulators  made  com- 
pletely nonabsorptive — so  that  there  were  no  resistances 
and  no  energy  losses — then  we  should  expect  to  measure 
a speed  of  transmission  of  signals  over  wires  equal  to  v 
the  speed  of  advance  through  air.  In  practice,  these 
ideal  conditions  are  unattainable,  and  the  apparent  speed 
of  signal  transmission  over  conductors  is  always  less,  and 
sometimes  much  less  than  the  speed  v of  waves  in  the 
dielectric,  after  allowing  for  its  permittivity  k.  Conse- 
quently, the  speed . of  signal  transmission  becomes  an 
indefinite  quantity,  always  less  than  v,  but  having  its 
value  dependent  upon  various  considerations  affecting 
the  conductors,  including  also  conditions  in  the  receiving 
instrument. 


Group  Velocity  of  Waves  Over  Wires 


If,  instead  of  sending  separate  impulses  or  discrete 
signals  over  a pair  of  parallel  wires,  we  send  a train  of 
simple  alternating-current  waves  at  a steady  frequency, 
then  the  meaning  of  the  phrase  “speed  of  electric  trans- 
mission over  wires”  becomes  definite,  but  still  slightly 
different  from  that  of  v the  “speed  of  electric  transmis- 
sion through  air.”  As  was  pointed  out  by  Rayleigh, 
what  is  observed  with  alternating-current  waves  is  the 
“group  speed”  of  the  waves,  which  is  not  identical  with, 
and  is  less  than,  the  speed  of  the  wave  disturbance.  The 
difference  is  again  due  to  the  attenuation  or  decay  of  the 
waves,  from  losses  occurring  during  transmission.  The 
successively  arriving  waves  are  weakened  by  these  losses, 
but  they  still  remain  sinusoidal  in  shape.  The  distortions 
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in  wave  shape  of  simple  alternating-current  waves  ad- 
vancing over  uniform  aerial  conductors,  due  to  attenua- 
tion, are  such  as  still  leave  the  arriving  waves  of  simple 
alternating-current  form.  The  wave  length  of  the  train 
is  apparently  diminished,  and  the  velocity  of  arrival  is 
apparently  diminished,  but  the  frequency  or  number  of 
waves  arriving  per  second  remains  the  same  as  the  fre- 
quency of  the  waves  delivered  by  the  alternator  at  the 
sending  end.  The  lower  the  resistances  and  losses  of 
energy  in  transmission,  the  more  nearly  the  group  speed, 
or  apparent  velocity  of  motion,  approaches  the  speed  v 
of  the  wave  disturbance  for  unguided  waves  in  air.  More- 
over, the  higher  the  frequency,  the  less  the  deviation  of 
group  speed  from  wave  speed,  other  conditions  remaining 


There  seems  to  have  been  only  one  series  of  measure- 
ments, thus  far  published,  concerning  the  group  speed 
of  radio  signals.  This  series  was  made  in  1913,  by  a 
French  commission,  in  a determination  of  the  difference 
of  longitude  between  stations  in  Paris,  France,  and  Wash- 
ington, D.  C.,  with  the  aid  of  radio  signals.*  The  great- 
circle  distance  between  these  stations  is  given  as  6175 
km.  The  received  radio  signals  were  photographically 
recorded.  The  report  states  that  the  transmission  interval 
of  these  waves  was  found  to  be  0.021  second.  If  we 
assume  that  this  value  is  exact  to  the  last  decimal,  the 
group  speed  would  be  6175/0.021  = 294.050  km./ sec., 
whicn  is  approximately  2 per  cent  less  than  v.  Probably 
all  that  we  are  justified  in  inferring  is  that  the  difference 


Speed  of  Transmission  of  Radio  Waves 


the  same. 

A crude  analogy  to  the  phenomenon  of  group  speed 
retardation  is  presented  in  the  case  of  waves  of  infantry' 
advancing  over  a plain,  and  subjected  to  a progressive 
attenuation  or  destruction  by  gunfire.  Each  successive 
wave  may,  at  regular  intervals,  start  off  and  proceed 
throughout  the  journey  with  a uniform  speed  of,  say,  3 
km.  per  hour.  If  the  distance  to  be  traversed  is  just 
3 km.,  the  waves  without  any  attenuation  would  take 
just  one  hour  to  make  the  journey.  But  with  attenuation, 
the  leading  wave  may  be  completely  destroyed  before  it 
reaches  its  destination.  If  the  speed  of  transmission  is 
measured  by  the  time  that  elapses  before  a wave  registers 
its  arrival,  this  group  speed  may  work  out  very  ap- 
preciably less  than  the  actual  3 km.  per  hour  at  which  the 
advance  of  each  unit  is  being  made.  The  case  of  electric 
wave  transmission  under  consideration  does  not  contem- 
plate the  extinction  of  entire  waves,  and  the  attenuation  is 
a more  gradual  and  regular  process;  but  in  both  cases, 
the  cause  of  the  retardation  is  the  same. 

In  laboratory  measurements  made  on  the  speed  of 
alternating-current  waves  over  parallel  wires  in  air,  the 
group  speed  has  been 'found  to  agree  very  closely  with 
that  of  v,  after  allowance  has  been  made  for  attenuation. 
A number  of  such  measurements  have  been  published.* 

We  may,  therefore,  sum  up  the  matter  of  alternating- 
current  wave  transmission  over  uniform  wires  by  saying 
that  the  observed  group  speed  under  favorable  conditions 
can  be  brought  very  nearly  up  to  v,  and  that  in  other 
cases  where  the  conditions  yet  remain  simple,  the  re- 
duction in  the  apparent  or  group  speed  can  be  explained. 


between  the  group  speed  and  v was  not  great. 

If  the  group  speed  of  alternating-current  radio  signals 
traveling  around  the  globe  did  not  differ  appreciably 
from  v,  then  because  the  distance  from  any  point  on  the 
earth  to  its  antipodes  is  very  nearly  20,000  km.,  it  follows 
ithat  the  time  required  for  the  waves  to  leave  a sending 
lantenna,  run  around  the  world  and  reach  the  antipodal 


A long  train  of  radio  waves  advancing  hemispherically 
over  the  conducting  surface  of  the  sea  may  be  regarded  as 
a case  of  alternating-current  transmission  over  a large 
conducting  surface.  If  the  sea  were  a perfect  electric 
conductor,  and  if  the  earth  were  flat,  and  the  atmosphere 
a perfect  insulator  of  fc=l  throughout,  we  should  ex- 
pect that  the  observed  group  speed  of  transmission  would 
be  identical  with  v the  speed  of  wave  transmission  in 
space.  The  question  is,  what  will  be  the  speed  over  a 
spheroidal  earth  with  actually  imperfect  conductivity  in 
the  land  and  sea,  and  imperfect  insulation  in  the  atmo- 
sphere? The  curvature  of  the  earth  will  have  a certain 
retarding  influence,  owing  to  the  interference  of  per- 
petually bending  alternating  currents,  or  what  corre- 
sponds to  diffractionf  in  optics.  The  imperfect  con- 
ductivity of  the  surface  and  the  imperfect  insulation  of 
the  atmosphere  involve  losses  of  energy  which  probably 
tend  to  reduce  the  group  velocity.  Moreover,  these  fac- 
tors are  not  independent,  but  mutually  influence  one  an- 
other. Thus,  the  conductivity  of  the  ground  surface 
affects  the  diffraction,  and  so  also  does  the  question  of 
conductivity  in  the  upper  layers  of  the  earth’s  atmosphere. 

•See  a paper  by  Saunders  “On  the  Velocity  of  Electrical  Waves”,  in 
the  Physical  Review  for  1896,  Vol.  4,  page  81.  A good  bibliography  of 
the  subject  appears  in  this  article. 

tThe  Transmission  of  Electric  Waves  over  the  Surface  of  the  Earth, 
by  A.  E.  H.  Love,  F.  R.  S..  Phil.  Trans.,  R.  S.,  Vol.  215,  pp.  105-131, 
1915.  This  paper  contains  a bibliography  of  the  subject. 


James  Clerk  Maxwell  who,  in  1867,  advanced  the  theory  that  light  was 
an  electromagnetic  phenomenon 

20,000  1 

antenna,  would  be = — th  second.  We  must  ex- 

300,000  15 

pect  the  actual  time  to  be  a little  longer  than  this.  Just 
how  much  longer,  we  cannot  know  assuredly  until 
measurements  over  similarly  long  radio  distances  have 
been  secured.  At  present,  they  are  very  difficult  to  secure. 
It  will  be  surprising,  however,  if  the  semi-girdling  time 
exceeds  the  v-time  of  l/15th  second  by  more  than  a few 
per  cent.  It  is  generally  believed  that  the  actual  time  is 
not  very  much  greater  than  the  v-time. 

It  is  interesting  to  reflect  that  all  the  nations  of  the 
world  are  thus  either  actually,  or  potentially,  in  probable 
mutual  radio  connection  within  less  than  one-tenth  of  a 
second  of  time.  On  a strict  r-time  basis,  they  would 
certainly  all  be  witl.in  one-fifteenth  second. 

It  seems  unreasonable  to  expect  that  we  mortals  can 
indefinitely  continue  to  maintain  differences  of  language, 
of  customs,  of  laws,  or  of  weights  and  measures,  on  the 
surface  of  a radio  deci-second  globe.  In  this  thought 
there  is  brotherhood  and  mutual  good  cheer. 

#Comptes  Rendus,  June  13th,  1916.^Vol.  162,  pp.  899-903. 
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Across  the  Ocean  on  the  NC-4 

The  Personal  Narrative  of  the  Wireless  Operator 
on  the  Naval  Seaplane  Which  First  Spanned 
the  Atlantic  in  an  Historical  Air  Flight 

By  Ensign  Herbert  C.  Rodd 


I EXPECT  that  it  is  up  to  me  to  tell,  as  best 
I can,  just  what  happened  in  wireless  when 
the  NC-4  made  the  historic  flight  across  the 
Atlantic. 

The  explanation  of  how  the  radio  equipment 
was  used,  and  the  very  great  assistance  it  af- 
forded us,  presents  no  difficulty ; but  the  thing 
which  I find  very  hard  to  reconcile  with  this 
workaday  job  is  bathing  the  task  in  the  flood- 
light of  an  heroic  action.  I simply  cannot 
view  it  that  way.  The  wireless  operation  of 
the  NC-4's  equipment  was  carefully  planned 
and  easily  executed ; I must  say  at  the  start  it 
required  no  special  effort  of  the  superhuman 
order,  as  many  of  the  descriptive  writers  have 
pictured  it.  My  principal  impression  of  the 
part  I played  in  the  history-making  episode  is 
a sense  of  gratification  that  the  selection  of 
this  task  happened  to  fall  on  me. 

The  flight  in  itself  was  extremely  interesting, 
and  I can  truthfully  say  that  the  success  of  the 
wireless  communication  exceeded  all  my  fond- 
est expectations.  If  I can  convey  in  this  article 
and  its  successors,  exactly  what  was  accom- 
plished in  radio  communication  during  the 
flight,  tell  the  tale  without  any  embellishments 
and  make  the  reader  understand  by  inference, 
more  than  by  power  of  descriptive  writing,  how 
fascinating  the  manipulation  of  the  apparatus 
became,  then  I will  feel  that  the  purpose  of 
these  articles  has  been  achieved. 

Let  me  first  briefly  describe  the  apparatus. 

The  NC-4  had  a 500- watt  propeller-driven 
spark  transmitter,  a 5-watt  battery-driven  telephone  trans- 
mitter, an  aircraft  type  receiver  and  a radio  compass 
equipment  consisting  of  a revolving  set  of  coils  operating 
in  conjunction  with  a compass  control  panel  and  an  am- 
plifier. Transmission  and  reception  was  arranged  for 
either  on  an  antenna  stretched  between  the  skid  fins  on 
the  upper  plane,  or  on  a single-wire  trailing  antenna.  The 
apparatus  was  located  in  the  aft  portion  of  the  boat  and 
was  arranged  as  shown  in  one  of  the  photographs  accom- 
panying this  article. 

In  this  photograph  the  reel  of  the  trailing  antenna  may 
be  seen  to  the  extreme  right.  Alongside  is  the  variometer 
assembly  for  the  spark  transmitter.  A large  special  send- 
receive  switch  was  mounted  against  the  side  of  the  boat ; 
below  this  on  the  table  may  be  seen  the  telephone  transmit- 
ter and  the  switch  by  means  of  which  the  amplifier  could 
be  used  in  conjunction  with  the  compass  equipment  or 
with  the  standard  receiver.  The  wave  length  of  1,50Q 
meters  was  the  one  arranged  for  most  efficient  operation 
of  the  compass.  The  inter-communicating  telephone  sys- 
tem was  arranged  so  that  the  radiophone  could  be  used 
by  either  Commander  Read,  located  forward  in  the  craft, 
or  by  myself  as  operator. 

During  the  trans-Atlantic  flight  I kept  a very  complete 
log  and  this  enables  me  to  describe  nearly  everything  that 
happened,  right  from  the  beginning.  I am  unable  to  give 


the  exact  wave  length  on  which  each  com- 
munication was  copied,  but  it  may  be  generally 
understood  in  all  that  follows  that  1,500  me- 
ters was  used  by  the  destroyers,  except  when 
I requested  them  to  transmit  on  1,200,  952  or 
7 56  in  order  to  eliminate  interference.  Com- 
munications from  the  NC-4  were  transmitted 
on  a wave  length  of  425  meters.  As  we  passed 
each  destroyer  the  time  by  the  clock  was 
immediately  broadcasted  on  756  meters  and 
this  information  was  then  broadcasted  by  me 
on  425  meters. 

Dispensing  now  with  the  earlier  prepara- 
tions preliminary  to  the  actual  attempt  to  fly 
across  the  ocean,  it  may  be  said  that  it  was 
on  May  6th  at  3 :30  in  the  morning  when  the 
radio  installation  on  the  NC-4  was  completed. 
Within  an  hour  we  were  expected  to  make 
ready  for  the  start,  but  an  unfavorable  weather 
report  came  in  and  the  flight  was  delayed, 
giving  me  the  opportunity  to  spend  most  of 
the  (fay  in  the  boat  selecting  vacuum  tubes 
for  both  the  amplifier  and  continuous  wave 
transmitter. 

When  Norfolk  station  began  on  the  after- 
noon schedule,  I took  bearings,  to  make  sure 
that  the  fixed  condensers  in  the  radio  control 
panel  were  adjusted  to  1,500  meters.  A wave- 
meter  had  verified  the  adjustment,  but  no 
tests  had  been  made  with  the  station  actually 
working.  The  variable  condenser  in  the  con- 
trol panel  had  a capacity  of  but  .0005 ; because 
of  the  extra  weight  of  larger  condensers  a 
fixed  capacity  was  shunted  across  each  variable. 

There  had  been  no  opportunity  to  test  the  radio  ap- 
paratus in  flight,  and  it  looked  very  much  as  if  the 
NC-4  would  leave  Rockaway  without  knowing  whether 
things  would  function  when  the  plane  took  the  air.  On 
the  following  day,  however,  the  weather  cleared  and  at 
5 in  the  afternoon  we  had  everything  in  readiness  to 
make  a test  flight.  The  boat  was  taken  out  on  the  run- 
way and  just  as  we  were  about  to  slip  down  into  the 
water  the  engineer  officer  put  his  foot  through  the 
generator’s  propeller,  breaking  both  blades.  This  ac- 
cident was  due  to  the  fact  that  the  center  engine  was 
running  and  its  tractor  propeller  had  caused  the  air 
screw  of  the  small  generator  to  run  at  such  high  speed 
that  it  was  not  seen. 

A most  unfortunate  accident  also  occurred  at  this 
time.  Chief  Special  Mechanic  E.  Harry  Howard  caught 
his  hand  in  the  propeller,  severing  the  member  complete- 
ly at  the  wrist.  He  showed  a great  amount  of  grit  by 
refusing  to  be  helped  down  from  the  plane,  and  so 
challenged  our  admiration  that  had  it  not  been  our  last 
chance  for  the  test  flight,  we  certainly  would  have  given 
it  up  for  the  day.  It  was  rather  rough  on  Howard  to 
be  eliminated  from  the  flight  at  this  late  date  and  we 
all  extended  our  deepest  sympathy  to  him. 

There  was  no  time  to  be  lost,  however,  as  it  was 
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growing  dark,  find  when  I told  the  Navigator  that  it 
would  probably  take  fifteen  minutes  to  change  the 
generator  air  screw,  it  was  decided  that  we  would  leave 
without  effecting  repairs. 

This  flight  gave  me  an  opportunity  to  test  the  con- 
tinuous wave  transmitter  with  the  station  at  Rockaway. 
The  skid-fin  antenna  was  used  and  the  buzzer  sig- 
nals were  easily  readable  in  the  air.  I found,  how- 
ever, that  the  telephone  did  not  work  to  full  satis- 
faction, except  when  the  plane  had  come  to  rest 
on  the  water  with  the  motors  stopped.  This  was 
the  first  time  I had  tried  out  the  trailing  antenna 
arrangements  and  the  ease  of  operation  of  the 
metal  reel  surprised  me.  We  remained  in  the  air 
about  two  hours,  which  gave  me  the  opportunity 
to  hear  a sufficient  number  of  distant  stations  with 
the  amplifier  and  warranted  no  worry  on  that 
score. 

The  following  morning  at  4:30  the  eventful 
moment  of  the  start  arrived,  for  it  was  then  that 
we  were  awakened  and  told  to  make  our  final 
preparations  for  the  departure.  At  8 o’clock 
everything  was  ready;  all  mechanical  and  elec- 
trical needs  had  been  provided  for  and  food  and 
coffee  in  Thermos  bottles  had  been  put  aboard. 
Especially  thorough  was  the  preparation  for  per- 
sonal solace  in  the  form  of  nicotine.  Each  man 
had  been  allowed  five  pounds  for  personal  effects, 
exclusive  of  his  flying  equipment.  Kit  bags  made 
of  light  balloon  fabric  were  provided,  and  I feel 
quite  certain  that  had  these  been  weighed  after 
they  had  been  put  aboard,  they  would  have  found 
that  the  limit  was  weH  exceeded  on  account  of  the 
generous  stock  of  cigarettes  supplied  for  each  man.  As  a 
final  touch,  Captain  Irwin  presented  members  of  the  crew 
with  four-leaf  clovers. 

We  left  Rockaway  at  10  in  the  morning  of  the  8th 
of  May,  my  seaplane  getting  off  just  after  the  NC-3  and 
just  before  the  NC-1.  Several  other  planes  accompanied 
us  for  a distance  of  perhaps  25  miles ; these  were  equip- 
ped with  moving  picture  cameras  and  recorded  the  early 
stages  of  the  eventful  trip. 

It  did  not  take  me  long  to  get  down  to  business.  The 
immediate  result  was  nearly  fatal,  for  I was  ready  to 
jump  out  of  the  cockpit  with  joy  when,  upon  throwing 
in  the  field  switch  and  depressing  the  key,  a beautiful 
spark  note  greeted  my  ears  through  the  head  phones. 

It  was  a great  relief  to  know  that  everything  was 
hooked  up  properly,  for  I had  feared  that  in  the  rush, 
and  because  of  the  necessity  of  working  outside  of  the 
hangars  at  night  with  a poor  light,  we  might  have  mixed 
up  our  power  leads.  When  I adjusted  the  variometer  it 
showed  a radiation  of  3 amperes  on  the  skid-fin  antenna, 
and  the  NC-1  came  back  immediately,  saying  that  my 
spark  was  good.  A little  personal  touch  was  added  then 
by  a good-luck  message  which  came  to  me  through  the 
ether  signed  by  Wise,  Jones,  Parks  and  all  the  rest- 
radio  electricians  who  had  worked  to  get  us  in  shape. 

Twenty-seven  minutes  after  we  hopped  off,  all  three 
of  the  NC  craft  had  adjusted  things  and  we  were  in 
communication  with  each  other.  Three  minutes  later 
New  York  and  Boston  broadcasted  that  the  NC  boats  had 
started  the  trip  to  Halifax.  It  was  then  that  I let  out 
my  trailing  wire. 

There  seemed  to  be  something  doing  every  minute. 
Less  than  three-quarters  of  an  hour  after  we  had  started 
there  came  a congratulatory  and  goodluck  message  from 
Admiral  Coffman,  Commandant  of  the  Third  Naval  Dis- 
trict. Within  five  minutes  I received  a long  message 
via  Rockaway  which  had  come  from  Admiral  Knapp  in 
London,  stating  that  the  British  Air  Ministry  had  made 
arrangements  to  extend  every  facility  and  convenience 
to  the  NC  flying  boats  at  Plymouth  when  the  trans- 


Atlantic  flight  had  been  completed.  We  were  offered 
the  Air  Station  in  the  Scilly  Islands  as  a temporary  repair 
or  refueling  point.  I recall  that  at  the  time  this  message 
seemed  a little  far  fetched,  but  with  it  came  a feeling  of 
appreciation  of  the  undeniable  cordiality  of  the  British 
and  their  interest  in  our  success. 


The  wireless  apparatus  located  in  the  alt  part  of  the  NC-4.  To  the  right  may  be 
seen  the  reel  of  the  trailing  antenna,  alongside  is  the  variometer;  the  send-receive 
switch  is  attached  to  side  of  boat;  below  that  the  telephone  transmitter  and  switch 


for  amplifier  to  be  used  in  conjunction  with  compass  equipment  or  standard  receiver 


Fire  Island  called  a few  minutes  later  and  wished  us 
good  luck.  We  had  then  been  in  the  air  less  than  an 
hour  and  a half,  and  I told  Rockaway  “Everything  O.  K. 
2,000  feet  altitude.”  As  I completed  this  message,  I 
heard  Norfolk  transmitting  on  952  meters,  400  miles 
distant. 

About  this  time  my  deep  cupped  receiving  helmet  had 
become  uncomfortable  and  I changed  to  one  which  em- 
ployed ordinary  bath  sponges,  a helmet  which  had  been 
made  at  Hampton  Roads  by  Lieutenant-Commander 
Taylor — one  which  I had  used  with  great  comfort  and 
success  during  flights  totaling  several  hundred  hours.  It 
might  be  of  interest  to  note  here  that  Commander  Read 
wore  the  helmet  which  had  been  supplied  throughout  the 
entire  flight,  a very  creditable  performance  because  pilots 
have  always  worn  this  type  of  helmet  with  reluctance, 
showing  a decided  preference  for  the  ordinary  type  which 
is  much  lighter. 

We  passed  Montauk  after  one  hour  and  fifty  minutes 
of  flying.  It  was  here  that  I got  a bearing  on  Philadel- 
phia on  the  1,500  meter  wave  length.  It  checked  up 
roughly  and  the  signals  came  in  loud  on  the  radio 
compass.  This  early  indication  that  the  direction  finding 
apparatus  was  O.  K.  was  very  reassuring. 

During  the  next  hour  I heard  the  NC-3  working  with 
destroyers  No.  1 and  No.  2 which  lay  off  Boston  and 
were  sending  weather  reports.  New  York  also  asked  us 
to  listen  for  his  telephone  at  1,200  meters,  but  it  was 
not  audible.  Then  I heard  the  operator  at  Siasconset 
station  asking  if  we  had  anything  for  him.  A message 
from  Assistant  Secretary  of  the  Navy  Roosevelt  arrived 
a minute  later. 

The  next  use  of  the  apparatus  was  of  a practical  order, 
demonstrating  its  value  in  navigation.  The  1 o’clock  time 
tick  from  the  high  power  station  at  Arlington  came  in 
strongly,  and  I switched  on  to  the  Navigator’s  phones  so 
that  he  could  check  his  chronometers.  Immediately  after- 
ward the  air  station  at  Chatham  requested  our  position, 
and  relayed  a message  from  the  “Baltimore”  at  Halifax, 
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giving  weather  conditions  at  that  point.  This  report  During  the  first  five  hours  of  the  ensuing  “taxi”  in  the 
contained  the  disturbing  information  that  an  hour  earlier  light  craft,  there  was  a heavy  sea  running  and  it  pitched 
the  northwest  wind  had  a velocity  of  37  miles  per  hour,  the  NC-4  about  like  a cockle-shell. 

As  this  was  an  important  matter  for  the  information  of  While  we  were  on  the  water  Bar  Harbor  and  Cape 
the  Navigator,  I immediately  sent  it  forward  to  him.  Sable  could  be  heard  very  plainly  working  the  NC-1  and 
When  we  had  been  in  the  air  four  hours  and  a half  the  NC-3.  Communications  from  ships  300  miles  at 
the  Navigator  instructed  me  to  inform  the  NC-3,  our  sea  and  the  responses  from  stations  at  New  York  and 
flag-plane,  that  we  had  passed  over  destroyer  No.  1 and  Boston  were  also  heard.  The  practicability  of  the  radio 
that  we  were  now  running  on  three  motors.  In  spite  compass  was  illustrated  in  one  instance  by  an  inquiry 
of  the  loss  of  part  of  our  propelling  power  we  had  been  from  a ship,  supplemented  by  the  statement  that  she  had 
keeping  up  with  the  other  planes,  but  for  some  little  time  been  without  astronomical  observations  for  thirty-six 
it  had  been  noticed  that  something  which  looked  like  hours;  New  York  replied  that  her  signals  were  Q R Z, 
oil  was  streaming  out  of  one  of  the  center  motors.  Had  and  Montauk  could  hear  her  on  the  radio  compass, 
it  not  been  for  the  leak  here  which  drained  the  oil  from  Our  first  “casualty”  then  occurred,  the  engineer  officer 
the  forward  center  engine,  we  would  have  made  Halifax  became  slightly  indisposed,  necessitating  his  turning  in. 
all  right ; but  when  that  motor  went  dead  it  immediately  The  “corpse”  looked  very  comfortable  as  it  lay  stretched 
became  evident  that  with  our  loss  of  altitude,  which  had  out  on  the  grating  with  life  preservers  used  as  matresses. 
been  rapid,  we  would  not  be  able  to  fly  far  with  only  two  We  were  able  to  make  about  eight  knots  running  on 
engines  in  operation.  So  both  center  motors  were  cut  the  two  outward  motors,  and  although  it  would  have 
off  and  we  glided  for  landing.  been  possible  to  shift  the  air  driven  generator  to  an 

I tried  to  send  during  the  glide,  but  could  not  get  a outward  strut  in  the  slip  stream  of  the  propellers,  the 
spark,  so  the  destroyers  were  not  informed  that  we  were  situation  did  not  seem  to  warrant  it.  We  were  getting 
coming  down.  The  air  screw  of  the  generator  was  located  f along  nicely  and  in  making  this  change  I recognized ' 
in  the  propeller  slip  stream  and  it  was  afterward  de-  the  possibility  of  putting  a foot  through  the  wings  or 
termined  that  the  generator  screw  turned  only  when  the  losing  a set  overboard. 

center  tractor  was  running,  showing  that  the  air  speed  of  Up  to  10  o’clock  that  night  the  destroyers  could  be 
the  NC-4  did  not  influence  the  speed  of  the  generator.  heard  maintaining  almost  a continuous  run  of  wireless 
The  accident  which  brought  us  down  was  the  breaking  conversation,  inquiring  whether  the  NC-4  had  been  seen 
of  a connecting  rod  in  one  of  the  motors.  A big  piece  and  telling  each  other  what  course  they  were  patrolling, 
was  knocked  out  of  the  crankcase  and  it  is  still  a matter  Their  signals  came  in  so  loud  that  they  were  heard  by  the 
for  wonder  that  no  one  was  hurt  and  that  the  pusher  Navigator  in  the  cockpit  forward,  nearly  fifty  feet  away, 
propeller  was  not  injured  by  the  flying  bits  of  aluminum.  He  suggested  that  I take  bearings  on  them  and  determine 
Immediately  after  the  landing  I was  given  a message  which  one  was  the  nearest,  but  even  though  on  the  skid- 
to  send  in  the  event  that  I could  raise  one  of  the  stations,  fin  antenna  they  could  be  heard  strongly,  the  transmission 
It  gave  our  latitude  and  longitude  and  stated  that  we  was  on  756  and  952  meters  and  the  signals  were  inaudible 
would  probably  not  require  assistance.  I called  destroyers  on  the  compass  coils.  This  was  due  to  the  fact  that  the 

range  of  the  compass  panel  extended  only  about 
200  meters  above  and  below  its  wave  length  of 
1,500  meters. 

An  hour  after  midnight  we  sighted  a ship  and 
signaled  with  the  Aldis  lamp,  but  received  no 
answer.  At  another  time  we  were  within  sight 
of  a destroyer,  but  the  operator  was  apparently 
not  listening  in  on  short  wave  lengths,  for  I sig- 
naled long  and  loud  with  a telephone  set  without 
any  response.  At  two  in  the  morning  Siascon- 
set’s  signals  were  coming  in  unusually  strong, 
and  for  an  hour  I hailed  the  shore  station  con- 
tinuously but  could  not  get  the  operator’s  atten- 
tion. Nor  did  anything  happen  when  I called 
Chatham  Air  Station,  but  shortly  after  five  in  the 
morning  we  made  the  entrance  of  the  channel  at 
Chatham  and  it  was  only  then  that  I heard  the 
station  there  informing  the  destroyers  that  the 
Coast  Guard  Station  had  sighted  the  NC-4.  We 
had  established  a long  distance  “taxying”  record, 
having  covered  125  miles  in  fifteen  hours. 

The  boat  from  the  air  station  came  out  to  meet 
us  and  we  reached  the  dock  at  Chatham  two 
hours  later.  There  we  learned  that  two  airplanes 
had  been  searching  for  us  without  success,  prob- 
No.  1 and  No.  2 at  Chatham,  but  they  were  busy  on  higher  ably  because  they  were  not  carrying  wireless  operators, 
wave  lengths  and  I received  no  reply.  I was  not  surprised  A hearty  reception  awaited  us  at  Chatham  and  the 
at  this,  because  all  continuous  wave  transmitters  tune  officers’  mess  turned  out  a breakfast  that  would  be  hard 
very  sharply  on  the  receiving  end,  especially  on  the  to  beat.  Having  disposed  of  this  welcome  meal,  we  in- 
shorter  wave  lengths.  Still,  I thought  that  within  an  structed  the  mechanics  on  the  installation  of  a new  motor 
hour  or  two  sombody  would  happen  on  our  tune.  All  and  then  turned  in  for  a few  hours  needed  sleep, 
night  long,  whenever  I noticed  an  opening,  I sent  out  That  evening  Captain  Eaton  drove  us  to  the  village.  It 
SOS  signals.  We  were  not  in  any  danger  but  I figured  proved  to  be  the  town  in  which  Commander  Read  had 
the  ordinary  call  might  not  attract  attention.  I kept  up  lived  when  a boy,  and  he  pointed  out  the  house  occupied 
the  sending  on  the  buzzer,  modulated  with  radiation  by  his  father,  who  had  been  pastor  of  the  church,  and 
varying  from  .5  to  .8  ampere,  according  to  filament  input,  he  also  recognized  the  school  house  which  he  had  at- 
There  was  no  response.  tended  at  the  age  of  nine. 


The  NC-4  at  Rockaway  Point  receiving  the  final  inspection  previous  to  the  trans- 

Atlantic  flight 
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We  stayed  at  Chatham  for  five  days,  experiencing  a 
regular  old  Cape  Cod  Northeaster,  with  continuous  rain 
and  a wind  that  blew  at  the  rate  of  35  miles  per  hour. 
There  was  little  to  be  done  to  the  wireless  equipment ; in 
fact,  the  only  attention  required  was  charging  the  storage 
battery.  This  battery  had  run  the  6-tube  amplifier  con- 
tinuously for  22  hours,  and  the  continuous  wave  set  for 
2 hours — approximately  a discharge  of  80  ampere  hours — 
with  no  signs  of  deterioration.  Visits  to  the  plane  and 
thorough  inspections  were  daily  occurrences,  however, 
and  everything  was  kept  well  covered  with  balloon  fabric 
to  protect  it  from  the  driving  rain. 

Although  every  assistance  and  encouragement  was 
given  by  Lieut,  (j.  g.)  T.  A.  Hoopes,  radio  officer  at 
Chatham,  I must  confess  that  at  the  end  of  the  fourth  day 
I would  have  sold  at  a bargain  price  my  chances  of 
making  a trans-Atlantic  flight.  NC-4  stock  went  up, 
however,  when  on  May  13th  we  received  a favorable 
weather  report,  supplemented  by  the  information  that  the 
weather  between  Trepassey  and  the  Azores  was  not 
favorable  for  starting.  This  relieved  our  anxiety  that  the 
other  planes  at  Trepassey  might  get  good  weather  and 
hop  off  without  waiting  for  us. 

The  following  morning,  at  ten  minutes  after  8 o’clock, 
we  made  a short  flight  to  inspect  the  propellers  and  clear 
an  oil  line ; during  the  eight  minutes  in  the  air  I worked 
Chatham  on  the  skid-fin  antenna  and  was  well  satisfied 
that  everything  would  function  properly  in  the  operation 
of  the  wireless  equipment.  At  9:07  a.  m.  we  got  away, 
and  fifteen  minutes  later  I heard  in  my  head  phones  the 
news  of  our  departure  being  broadcasted  by  wireless  from 
Boston.  A few  minutes  later  the  station  at  Fire  Island 
called  the  C-5.  This  call  came  as  a surprise  to  me,  for 
though  we  had  heard  that  the  dirigible  was  contemplating 
a trip  to  Newfoundland,  this  was  the  first  intimation  that 
we  had  that  she  had  started.  Twenty  minutes  later  we 
had  passed  over  destroyer  No.  1 and  everything  went 
along  quietly  for  about  an  hour.  Then  Chatham  inquired 
how  much  “gas”  we  had  taken  on  and  informed  us  that 
the  C-5  had  passed  over  that  station  at  10:10  a.  m.  A 
few  minutes  later  I heard  Bar  Harbor  call  and  tell  me  to 
stand  by  to  receive  a rush  message  from  Washington,  to 
be  answered  immediately  and  relayed  to  all  parts  of  the 
world.  It  was  a long  weather  report  which  he  sent  on 
600  meters  and  afterward  shifted  to  1,400  meters. 

This  message  was  followed  a half-hour  later  by  a com- 
munication from  Assistant  Secretary  of  the  Navy  Roose- 
velt reading,  “What  is  your  position  ? All  keenly 
interested  in  your  progress.  Good  luck.”  In  the  short 
space  of  two  minutes  the  following  reply  had  been  sent : 
“Thank  you  for  good  wishes.  NC-4  is  20  miles  southwest 
of  Seal  Island,  making  85  miles  per  hour.  Read” 

Immediately  afterward  Chatham  asked  by  wireless  for 
a report  for  Commander  Whiting,  giving  our  total  load- 
ing, amount  of  gasoline  we  were  carrying  and  other 
details.  Hardly  had  this  communication  been  finished 
when  Bar  Harbor  radioed  a complimentary  service  mes- 
sage ; it  read : “Took  three  minutes  for  Roosevelt  to  send 
despatch  to  NC-4  and  receive  your  reply.  This  beats  all 
known  records.” 

The  next  communication  came  about  twenty  minutes 
later;  it  was  a weather  report  from  Cape  Sable.  The 
operator  at  that  station  then  told  me  informally  by  wire- 
less that  we  looked  fine  as  we  flew  over.  I replied  that 
his  station  had  looked  so  good  to  me  that  I had  taken  a 
snap-shop  of  it,  a detail  apparently  of  great  interest  to 
him  for  he  immediately  requested  me  to  mail  him  a print 
of  the  photograph  if  it  was  good.  Unfortunately  I had 
only  an  ordinary  vest  pocket  Kodak  with, a lense  not 
sufficiently  fast,  and  the  picture  was  a failure.  Not 
knowing  the  operator’s  name,  I take  this  opportunity  of 
informing  him  of  the  reason  why  the  souvenir  has  not 
arrived. 


Shortly  after  noon  I started  working  the  Cruiser 
Baltimore  at  Halifax,  telling  them  that  we  would  land 
there  for  a few  minutes,  for  at  that  time  we  expected  to 
keep  on  to  Trepassey.  Within  a half-hour  we  had  flown 
over  station  No.  4 and  received  his  position  by  wireless. 
The  air  then  became  very  “bumpy”  and  as  we  were  going 
into  Halifax  it  became  very  difficult  to  remain  sitting  on 
the  small  stool  with  which  I was  provided ; it  was  almost 
impossible  to  send  decently.  I had  managed,  however, 
to  tell  Bar  Harbor  that  we  would  land  soon  and  I must 
say  that  operator  “DN”  at  that  station  was  certainly  a 
good  man  on  the  key ; it  was  a pleasure  to  work  fast  with 
him. 

We  landed  at  Halifax  without  incident,  having  ac- 
complished the  run  from  Chatham  in  four  hours.  For 
this  reason  the  storage  battery  still  read  high,  but  I 
observed  the  precaution  of  having  it  charged  in  the 
engine  room  of  the  “Baltimore.”  Our  intention  to  remain 
at  Halifax  only  a few  minutes  was  set  aside  by  the 
necessity  for  changing  propellers.  The  type  which  had 
been  used  thus  far  on  the  trip  was  a new  one,  and  the 
air  screws  already  showed  signs  of  weakening,  so  it  was 
decided  to  make  a change  and  to  delay  the  flight  to 
Trepassey  until  the  next  morning. 

We  made  an  auspicious  start  for  Trepassey  at  eight 
minutes  to  9 on  the  following  morning,  but  lack  of 
oil  pressure  in  the  center  tractor  motor  forced  a landing 
a half-hour  later.  It  was  then  that  I established  com- 
munication with  the  “Baltimore”  and  the  Camperdown 
station  with  the  small  battery  set.  This  apparatus  had 
failed  to  reach  anybody  at  Chatham,  but  without  any 
changes  whatever  in  adjustment,  it  worked  these  stations 
very  well  at  a distance  which  the  Navigator  told  me  was 
18  miles.  Camperdown  station,  however,  could  not  hear 
the  continuous  wave  telephone,  probably  because  he  had  a 
non-oscillating  circuit  receiver. 

After  we  had  remained  on  the  water  for  several  hours 
I copied  a message  from  Washington  via  Bar  Harbor 
which  reported  that  the  weather  over  the  European  end 
of  the  trans- Atlantic  course  was  unfavorable ; this 
certainly  encouraged  us,  for  up  to  that  time  it  did  not 
appear  that  we  would  have  a fair  chance  to  take  off 
with  the  NC-1  and  NC-3. 

We  left  the  water  at  Story  Head  at  11 :47  a.  m.,  and  for 
something  over  an  hour  Baltimore  filled  the  air  with, 
message  traffic  with  the  station  at  Bar  Harbor.  When 
we  were  passing  Cape  Canso,  about  an  hour  and  a half 
after  our  departure  from  Story  Head,  the  “Baltimore” 
inquired  our  position,  which  I gave  him.  Immediately, 
the  Canadian  stations  began  to  send  out  broadcasts, 
requesting  all  ships  to  restrict  the  use  of  their  radio,  and 
each  in  turn  wishing  the  NC-4  the  best  of  luck.  Compass 
signals  followed  from  destroyers  No.  1,  No.  2,  No.  3 and 
No.  4.  which  were  all  audible  and  received  without  dif- 
ficulty. 

At  two  in  the  afternoon  I sent  instructions  to  des- 
troyer No.  1,  the  Stephens,  reading:  “Request  change 
in  procedure  as  follows.  As  soon  as  seaplane  is  sighted, 
steam  on  course  at  full  speed  and  continue  course  until 
next  destroyer  or  station  reports  plane  passing.”  Had 
this  arrangement  been  in  effect  at  Chatham,  it  would  have 
solved  our  difficulties,  for  back  there  we  had  landed  just 
between  two  ships. 

A few  minutes  later  I asked  destroyer  No.  3,  the  Robin- 
son, for  a weather  report  and  received  it  in  six  minutes. 
Within  a half-hour  the  same  message  had  been  sent  to 
destroyer  No.  2 and  his  reply  was  also  received  in  six 
minutes. 

It  was  ten  minutes  to  3 o’clock  when  we  flew  over 
destroyer  No.  1 and  at  that  time  I was  working  with  the 
Baltimore  at  Halifax.  Captains  Simpson  and  Lee  both 
sent  messages  to  Commander  Read,  who  replied  that  he 
hoped  that  he  had  not  kept  them  waiting  too  long.  Im- 
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mediately  the  response  came  back  they  were  not  the  least 
bit  tired. 

At  3 :25  in  the  afternoon  we  passed  over  destroyer 
No.  2,  and  twenty  minutes  later  had  left  No.  3 behind.  If 
was  about  this  time  that  I saw  my  first  iceberg.  From  a 
distance  the  bergs  looked  like  sailing  ships,  an  impression 
which  was  also  held  by  Lieutenant  Hinton  until  we  had 
quickly,  covered  the  distance  to  them.  I find  in  my  radio 
log  ihe  entry  “temperature  getting  low” — an  observation 
which  was  made  as  we  passed  over  the  ice  floes. 

The  multiplicity  of  interesting  occurrences  during  this 
flight  was  again  emphasized  within  an  hour,  when  I 
copied  the  following  message  “Navy  dirigible  C-5  broke 
adrift  from  mooring  at  Pleasantville.  Rip  cord  broke. 
No  one  on  board.  No  casualties.  Edwards  proceeding  in 
a northeasterly  direction.  Ten  persons  with  instructions 
to  attempt  bring  down  with  anti-aircraft  fire.”  It  was 
just  about  this  time  the  pilots  sighted  her,  but  the  fact  was 
not  communicated  to  me,  so  no  report  was  sent  by  radio. 

At  5 o’clock  in  the  afternoon  I intercepted  a message 
which  was  a bit  of  a shock.  We  had  just  passed  station 
No.  4 when  I heard  No.  3 on  the  Azores  leg  tell  No.  8 
that  she  could  not  arrive  at  the  station  until  1 a.  m.,  that 
she  was  taking  No.  3 position.  This  was  our  first  in- 
timation that  the  other  planes  were  about  to  start  on  the 
overseas  flight. 

Ten  minutes  later  our  motive  power  again  came  into 
prominence  and  I sent  a message  to  Commander  Towers 
of  the  NC-3  at  Trepassey  requesting  that  arrangements 
be  made  to  change  our  forward  center  motor.  This 
engine  was  the  one  which  was  installed  at  Chatham  and 
was  of  a low  compression  type.  It  was  just  as  powerful 
as  the  high  compression  motor  which  we  now  asked  for, 
but  it  was  slightly  less  economical  in  fuel  consumption, 
and  a change  seemed  advisable. 

Within  half  an  hour  we  made  our  landing  at  Trepassey 


Bay.  As  we  approached  the  harbor  the  Aroostook  sent 
me  a wireless  message  to  be  on  the  lookout  for  the  NC-1 
and  NC-3  as  we  came  in.  As  we  had  surmised,  they  had 
made  their  start  overseas ! But  our  great  disappointment 
was  somewhat  mitigated  when  we  sighted  them,  for  we 
then  saw  that  their  noses  were  turned  back  to  Trepassey. 

As  we  glided  down  to  the  water  with  the  center  motor 
running  I sent  a message  on  the  skid-fin  antenna,  punc- 
tuated by  the  mental  hope  that  the  mechanics  would  be 
ready  and  able  to  give  us  quick  service  so  that  the  NC-4 
would  be  ready  to  start  for  the  Azores  with  the  others. 

Good  service  was  forthcoming. 

We  landed  at  5 :39  in  the  afternoon.  Immediately 
mechanics  clambered  aboard  and  worked  like  demons 
all  through  the  night. 

Little  was  needed  in  the  way  of  attention  to  the  wireless 
equipment.  The  battery  was  charged  aboard  the  Aroos- 
took, new  brushes  were  put  in  the  spark  transmitter,  and 
for  rubber  gaskets  under  the  cover  which  had  pulled  out 
rubber  tape  was  substituted.  There  was  nothing  else 
required  but  the  elimination  of  many  spare  parts  which 
we  were  carrying  and  wiping  up  the  apparatus  with  3-in- 
1 oil.  Every  pound  of  superfluous  weight  was  removed ; 
bulkhead  doors  were  taken  off,  and  we  dispensed  with 
heavy  tools  and  an  extra  fresh  water  tank,  for  favorable 
weather  reports  over  the  entire  course  were  received  the 
following  morning,  and  the  start  that  night  became 
certain. 

At  6 in  the  evening  of  May  15th  we  left  the  water  at 
Trepassey,  making  a landing  a few  minutes  later  to  wait 
for  the  NC-3.  The  flag-plane  came  along  within  ten 
minutes  took  off  on  the  great  hop  across  the  Atlantic. 

The  Aroostook  was  immediately  heard  broadcasting 
the  tiipe  of  our  departure  and  requesting  that  it  be  passed 
down  the  line  to  all  the  destroyers. 

(To  be  continued) 


Wireless  as  an  Aid  to  Aerial  Navigation 

By  Roy  A.  Weagant 

Chief  Engineer , Marconi  Wireless  Telegraph  Co. 
of  America 


#^NE  question  which  has  been  developed  by  the  re- 
markable  trans-Atlantic  flights  by  aircraft  is  the 
great  advantages  to  be  secured  by  utilizing  wireless 
equipment  for  purposes  of  air  navigation.  It  is  reported 
that  Captain  Alcock  and  Lieutenant  Brown  em- 
ployed astronomical  observation  for  obtaining  bearings, 
but  I think  the  flight  itself  illustrates  how  unwise  it  is 
to  depend  upon  this  means  of  navigating  aircraft.  It  is 
reported  that  for  hours  the  moon  or  stars  could  not  be 
seen,  owing  to  the  dense  fog  and  drizzle.  Similar  handi- 
caps must  be  regularly  expected,  and  it  is  therefore 
obvious  that  any  consideration  of  the  possibilities  of 
cross-ocean  flight  on  a commercial  scale  must  make  pro- 
vision for  navigating  instruments  that  function  without 
visual  aid. 

There  are  wireless  instruments  now  available  which 
provide  for  taking  bearings  under  any  weather  condi- 
tions, and  for  their  universal  application  it  merely  re- 
mains for  the  radio  and  aircraft  engineers  to  get  together 
and  work  out  the  details  of  design  within  the  weight 
and  space  limitations  imposed  by  heavier-than-air  craft. 
The  layman  hardly  appreciates  that  present  day  airplane 
wireless  equipment  was  developed  under  pressure  of  a 
supreme  emergency  and  that  the  apparatus  has  been 
adapted  to  the  aircraft  which  existed,  whereas  under 
normal  development  airplane  designers  would  have  made 
provision  for  taking  care  of  the  wireless  equipment 
features.  We  can  expect  normal  development  now, 


and  there  can  be  no  question  that  under  proper  super- 
vision air  navigation  will  be  greatly  simplified  and  made 
exact  by  utilizing  wireless  aid. 

The  particular  apparatus  which  makes  this  possible  is 
the  Bellini-Tosi  directive  system,  otherwise  known  as 
the  goniometer,  direction  finder  or  radio  compass.  The 
operation  of  this  device  is  very  simple.  It  comprises  es- 
sentially two  coils  fixed  at  right  angles  and  another  coil 
which  is  rotated  within  the  fixed  coils.  This  exploring 
coil  is  connected  to  the  wireless  receiver  and  is  moved 
through  the  arc  of  a graduated  scale;  when  the  signals 
are  heard  strongest  in  the  operator’s  head  telephone,  the 
movable  pointer  indicates  the  direction  of  the  incoming 
signal.  The  geographical  direction  is  then  secured  by 
a glance  at  the  compass.  It  may  readily  be  seen,  there- 
fore. that  if  signals  can  be  heard  from  two  wireless  sta- 
tions offering  a wide  angle,  say,  Clifden,  Ireland,  and 
Lyons,  France,  the  aircraft  operator  flying  across  the 
ocean  has  merely  to  make  a simple  triangulation  to 
get  his  exact  bearings. 

The  densest  fog  is  no  obstacle  to  the  receipt  of  these 
wireless  signals  and  it  remains  but  to  equip  aircraft  with 
long  distance  receiving  apparatus  to  take  full  advantage 
of  the  aid  of  wireless  in  trans-ocean  navigation. 

In  the  two  epochal  airplane  flights  made  thus  far  there 
has  been  no  opportunity  to  determine  the  full  value  of 
the  directive  system  of  wireless.  The  American  NC 
flying  boats  employed  the  device,  but  only  with  short 
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range  receivers,  as  the  flight  commanders  expected  to 
remain  within  easy  receiving  distance  of  the  line  of  de- 
stroyers. Had  long  range  receivers  been  installed  the 
craft  would  not  have  had  to  depend  upon  these  ships 
for  bearings.  The  same  is  true  of  the  Vimy  airplane,  and 
it  will  be  interesting  from  a scientific  point  of  view  to 
compare  results  when  in  some  future  flight  full  advantage 
is  taken  of  the  obvious  value  of  the  long  distance  receiv- 
ing apparatus. 

In  the  speculation  regarding  the  eventual  establish- 
ment of  regular  ocean  crossings  by  airplane,  account 
should  be  taken  of  the  entire  feasibility  of  setting  up  a 
wireless  path  or  lane  which  will  enable  aircraft  to  re- 
main on  a course  in  weather  when  astronomical  obser- 
vation is  impossible.  To  maintain  such  a path  would 
require  merely  that  three  high  power  wireless  stations 
transmit  signals  regularly  at  frequent  intervals  and  that 
a wide  angle  be  afforded  by  their  geographical  position; 
thus  one  station  in  America,  one  in  Europe  and  one  in 
Africa  would  be  sufficient  to  guide  aircraft  on  their 
courses  both  ways  across  the  Atlantic.  Maintenance  of 
these  wireless  stations  for  that  exclusive  purpose  would 
perhaps  be  prohibited  by  the  expense,  but  in  the  not 
far  distant  day  when  trans-Atlantic  aircraft  will  be  mak- 
ing daily  flights  across  the  sea,  the  expense,  equitably 
distributed  among  the  air  transportation  companies, 
would  be  negligible.  Up  to  that  point,  however,  it  is  rea- 
sonable to  suppose  that  arrangements  could  be  made  so 
that  the  three  wireless  stations  could  suspend  other  mes- 
sage traffic  operations  on  the  “sailing”  days  and  maintain 
their  paths  of  signals  during  the  hours  when  the  flying 
crafts  are  crossing  the  ocean. 

It  may  be  well  to  point  out  also  that  we  have  just 
begun  to  employ  wireless  transmitting  apparatus  on  air- 
planes. In  the  course  of  normal  development  it  is  to  be 
expected  very  soon  th^t  wireless  telephone  conversations 
will  be  held  between  aircraft  and  ships  at  sea.  It  then 


becomes  a simple  matter  for  the  aviator  lost  in  a fog 
to  get  the  latitude  and  longitude  from  two  vessels,  deter- 
mine their  direction  by  the  Bellini-Tosi  system  and  know 
almost  instantly  his  exact  position.  Another  step  which 
is  certain  of  accomplishment  is  the  utilization  of  wireless 
as  a means  of  summoning  aid  if  the  aircraft  is  forced  to 
descend  on  the  water.  The  wind-driven  generator  which 
is  now  in  universal  use  on  airplanes  does  not  function 
unless  the  craft  is  in  full  flight.  A generator  driven  from 
the  airplane  engine  is  therefore  essential  so  that  wireless 
transmission  may  be  effected  when  the  craft  is  resting 
on  the  water.  The  design  of  a satisfactory  engine  drive 
and  provision  for  charging  storage  batteries  for  use  when 
the  motor  is  not  running  presents  no  engineering  dif- 
ficulties. This  problem,  and  several  others  which  are  not 
yet  worked  out  to  the  full  satisfaction  of  radio  engineers, 
are  comparatively  minor  matters  when  it  is  considered 
that  in  less  than  a year  airplane  wireless  apparatus  has 
been  developed  which  has  a sending  range  of  600  miles 
and  ability  to  receive  1,400  miles.  It  but  remains  for 
wireless  equipment  to  be  recognized  as  indispensable  for 
aircraft  as  it  is  for  ships,  a matter  which  will  be  ap- 
preciated by  aviators  when  they  have  had  the  opportunity 
of  properly  employing  it  as  an  invaluable  navigating 
means  as  well  as  a method  of  summoning  assistance. 

Wireless  Direction  Finder  the  Secret  of  Alcock’s 
Success 

XJ  OW  did  Captain  Alcock  navigate  his  airplane  across 

A the  Atlantic  Ocean  through  more  than  a thousand 
miles  of  fog  and  sleet  so  successfully?  How  was  his 
navigator,  Lieutenant  Brown,  able  to  steer  the  machine 
to  the  exact  point  in  Ireland  that  the  two  airmen  had 
announced  as  the  terminus  of  their  flight? 

“There  is  not  one  chance  in  a million  of  being  able 
to  reach  the  destination  with  such  accuracy  by  the  ordi- 
nary instruments  of  navigation,”  says  Grover  C.  Loening, 


Press  III.  Svce. 

The  R-34  hovering  over  Roosevelt  Field,  Mineola;  this  dirigible  made  two  successful  cross-ocean  flights  by  using  wireless  as  a navigating  aid. 
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monoplane  manufacturer.  “Under  the  weather  condi- 
tions experienced  by  Captain  Alcpck  the  airplane  should 
have  been  miles  out  of  its  course. 

“His  story  of  the  flight  shows  that  winds  were  experi- 
enced first  from  the  northwest  and  then  from  the  south- 
west. With  the  fog  and  sleet  that  prevailed  it  was  im- 
possible for  the  navigator  even  to  estimate  the  drift 
caused  by  these  winds.  His  ordinary  means  of  naviga- 
tion were  useless.” 

Reliable  reports  state  that  the  apparatus  installed  on 
the  Vickers  biplane  was  built  into  the  wings  of  the  ma- 
chine. It  was  absolutely  independent  of  the  other  wire- 
less apparatus. 

The  direction-finding  coils  were  built  into  the  wings, 
so  that  when  the  machine  was  pointed  toward  any  wire- 
less station  signals  would  be  received  from  that  station. 
Should  the  machine  veer  to  the  right  or  left  signals  would 
immediately  cease  recording  on  the  receiving  apparatus. 

So  simple  in  operation  is  this  apparatus  that  it  is  also 
unnecessary  for  the  pilot  to  understand  the  signals  being 
sent  out.  As  long  as  he  hears  the  signals  in  his  telephone 
headgear  he  knows  he  is  heading  directly ' toward  the 
wireless  station  chosen. 

This,  it  is  said,  is  exactly  what  occurred  in  the  Vickers- 
Vimy  bomber’s  flight  across  the  Atlantic.  The  Clifden 
wireless  station  is  the  largest  in  Ireland,  and  is  in  con- 
stant communication  with  Glace  Bay,  in  Canada.  The 
Vickers  crew  throughout  their  voyage  were  able  to  hear 
• this  station,  and  thereby  keep  their  machine  directed  to- 
ward it,  and  so  overcome  the  effect  of  the  side  drift 
caused  by  the  winds.  This  would  explain  why  the 
machine  finished  its  remarkable  voyage  right  over  the 
tremendous  aerials  of  the  Clifden  station. 


The  Radio  Compass  and  the  NC  Flights 

HP  HE  NC-1  went  to  the  bottom  of  the  Atlantic  and  the 
NC-3  was  forced  to  plunge  into  the  sea  during  the 
historic  flight  from  Trepassey  Bay,  Newfoundland,  to 
Ponta  Delgada  in  the  Azores  because  the  radio  compasses 
on  the  two  planes  failed  to  record  messages  sent  from  a 
greater  distance  than  ten  miles,  and  not  because  they 
were  forced  down  by  storm  and  fog. 

This  statement  was  made  by  Commander  John  H. 
Towers. 

Commander  Towers’s  remark  concerning  the  failure 
j>{  the  radio  compass,  or  direction  finder — something 
new  to  aerial  navigation — was  the  result  of  a statement 
made  by  Commander  Read,  who  had  been  asked  how  he 
happened  to  reach  the  Island  of  Flores  under  the  same 
atmospheric  conditions  experienced  by  the  pilots  of  the 
other  planes. 

“I  call  it  just  good  luck,”  he  said.  “I  got  through  the 
fog  bank  and  caught  one  glimpse  of  land.  Of  course, 
I knew  what  the  land  was  and  headed  for  it.  I never 
have  been  able  to  understand  why  the  others  had  worse 
weather.  One  was  to  the  north  of  me  and  the  other 
to  the  south  of  me.  Reports  received  by  wireless  indi- 
cated that  the  fog  was  less  dense  to  the  south.  I was  in 
the  centre  of  the  sandwich,  so  to  speak.” 

“That  is  perfectly  true,”  said  Commander  Towers  in 
discussing  this  point.  “Both  Read  and  I were  south  of 
the  course,  which  lay  between  the  Islands  of  Corvo  and 
Flores.  When  I was  off  Flores  I too  got  one  flash  of  the 
sun  and  made  an  observation,  but  I didn’t  trust  it.  Later, 
I wished  I had  as  it  would  have  saved  us  fifty-six  hours 
in  the  water. 

“It  was  about  that  time  that  the  engineer  informed  me 
we  had  but  two  hours  of  gasoline  and  I decided  to  de- 
scend to  the  sea.” 

“Then  you  were  not  forced  down  by  the  storm  of 
fog?”  he  was  asked. 

“Not  at  all,”  replied  the  commander  after  a slight 
pause.  “The  plane — all  of  them,  in  fact — could  have 


withstood  the  storm  and  fog  nicely.  We  came  down 
because  we  didn’t  know  where  we  were,  and  could  not 
afford  to  take  chances  with  so  limited  a supply  of  gas.” 

“But  you  were  supposed  to  know  by  means  of  your 
radio  compass.” 

The  commander  paused  for  a considerable  time. 

“I’ll  be  perfectly  frank  with  you,”  he  said  finally. 
“That  was  the  whole  trouble— not  the  fog  and  unex- 
pected storm.  But  I want  to  say  right  here  that  the  most 
valuable  result  of  the  flight,  scientifically  speaking,  was 
the  demonstration  that  the  radio  compass  is  most  re- 
markable. It  will  make  air  travel  over  the  ocean  feas- 
ible. 

“The  difficulty  did  not  lay  in  the  fact  that  the  compass 


An  unconventional  portrait  of  the  unfortunate  Commander  Grieve,  in  the 
safety  suit  which  he  wore  when  rescued.  It  will  be  recalled  that,  after 
being  saved  with  Hawker,  he  remarked:  “The  future  of  navigation  of  the 
air  undoubtedly  lies  with  directional  wireless  ” 


was  imperfect,  but  in  the  fact  that  under  the  system  of 
installation  on  the  planes  it  was  confined  to  a radius  of 
ten  miles.  With  proper  installation  it  would  have  re- 
corded signals  sent  from  a distance  of  150  miles.  We 
knew  the  limitations  before  we  got  to  Halifax.  We  also 
were  aware  that  it  would  require  at  least  a week  to  make 
the  necessary  changes. 

“We  discussed  the  "matter  and  decided  that  in  view  of 
the  favorable  weather  reports  we  were  not  taking  much 
of  a chance  in  starting  with  the  inefficient  radio  compass. 

“So  we  started,  ran  into  a storm,  and  two  of  us  had 
to  come  down  for  the  reasons  I have  given.  If  we  had 
known  just  where  we  were  we  would  have  kept  right 
on  as  we  had  gas  enough  for  the  trip.  It  was  the  com- 
pass alone  which  caused  two  of  the  three  boats  to  fail.” 

“There  is  one  impression  I wish  you  would  correct,” 
he  said.  “Our  wireless  did  not  give  out.  We  continually 
sent  messages  asking  for  aid  after  we  had  come  down 
onto  the  water,  but  the  ships  and  shore  stations  were  so 
industrious  asking  our  position  that  they  couldn’t  hear 
us.  We  couldn’t  get  a word  in  edgewise.” 

Getting  back  to  the  radio  compass,  the  commander 
wanted  to  make  it  very  plain  that  he  advocates  it  strongly. 
He  repeatedly  said  it  was  the  greatest  discovery  yet  made 
in  aerial  navigation,  and  as  often  asserted  that  with 
proper  installation  his  would  have  met  all  requirements. 
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Inductively  Coupled  Transmitter  for  Extremely 

Short  Wave  Lengths 


T T appears  that  a considerable  amount  of  research  work 
on  extremely  short  wave  transmitters  has  been  car- 
ried on  abroad.  Many  problems  are  encountered  in  the 
design  of  such  sending  sets.  This  will  be  evident  from 
the  following  brief  review. 


Figure  1. — Longitudinal  section  of  the  short  wave  inductively  coupled 
transmitter 


In  the  well-known  Marconi  type  of  coupled  circuit 
transmitters,  the  primary  circuit  comprises  three  elements, 
(1)  a condenser  (2)  an  inductance,  and  (3)  a spark 
gap.  The  energy  which  can  be  supplied  per  discharge 
to  such  a primary  circuit  depends  upon  the  capacity  of 
the  condenser  and  the  potential  to  which  it  can  be 
charged,  and  therefore  to  obtain  the  maximum  energy 
capacity  the  condenser  should  be  of  the  greatest  capacity 
possible. 

The  decrement  of  the  circuit  is  proportional  to  the 
ratio  of  the  high  frequency  resistance  to  the  inductance. 
The  losses  due  to  the  high  frequency  resistance  are  (a) 
losses  at  the  spark  gap,  (b)  losses  in  the  condenser,  and 
(c)  losses  in  the  conductors,  a large  portion  of  which  is 
caused  by  eddy  currents  due  to  unequal  distribution  of 
the  magnetic  flux  in  the  conductors.  Practically  these 
losses  cannot  be  entirely  prevented,  but  they  can  be 
greatly  reduced  by  employing  special  forms  of  spark 
gap,  air  condensers,  and  a large  amount  of  stranded 
copper  in  the  conductors. 

In  order  to  make  the  decrement  of  the  circuit  suf- 
ficiently small,  it  is  essential  that  the  inductance  be  not 
too  much  reduced,  and  this  necessitates  that  for  any  par- 
ticular frequency  the  condenser  shall  have  more  than  a 
certain  capacity.  For  the  frequencies  usually  employed  in 
wireless  telegraphy — 1,000,000  down  to  20,000 — it  is  not 
difficult  to  arrange  the  elements  of  the  primary  circuit 
so  as  to  insure  sufficient  energy  capacity  with  small  de- 


Figure  2. — Modified  form,  still  having  the  three  elements  arranged  sym- 
metrically about  a common  axis 


crement,  but  for  frequencies  of  the  order  of  100,000,000 — 
three  meter  wive  length — it  becomes  very  difficult  to 
arrange  the  elements  so  as  to  insure  a similar  result.  C. 
S.  Franklin  of  London  has  devised  a special  transmitter 
in  which  each  of  the  three  elements  of  such  a circuit  is 
arranged  symmetrically  about  a common  axis. 

Figure  1 is  a longitudinal  section  through  the  common 
axis  while  figures  2 and  3 are  similar  views  of  modified 
forms. 


In  figure  1,  A is  a metal  cylinder,  one  end  of  which  is 
closed  by  a metal  disc  B.  while  the  other  end  is  closed  by 
a metal  ring  C and  a co-axial  cylinder  D mounted  be- 
tween insulating  blocks  E.  The  ring  C can  be  slid  within 
the  cylinder  A for  tuning  purposes.  The  cylinder  D is 
filled  with  gas  under  pressure.  F,  G,  are  the  spark  elec- 
trodes, F being  carried  on  a rod  H secured  to  the  center 
of  the  disc  B,  and  G being  carried  by  a third  cylinder  I. 
K,  K,  are  choking  coils  through  which  the  condenser 
formed  of  the  cylinders  D,  I is  charged.  The  circuit 
comprises  the  condenser  formed  of  the  cylinders  D.  I,  the 
spark  gap,  rod  H,  disc  B,  cylinder  A and  the  ring  C. 
The  antenna  consists  of  one  or  more  rods  L arranged 
parallel  to  the  common  axis  of  the  cylinders  and  close 
to  the  outer  surface  of  the  cylinder  A,  the  closeness  of  the 
coupling  depending  upon  the  proximity  of  these  rods  to 
the  cylinder. 

In  the  modification  shown  in  figure  2,  there  are  two 
cylinders  D,  D,  insulated  from  each  other  by  blocks  E, 
two  rings  C,  C and  two  cylinders  I,  I.  The  oscillating 
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Figure  3. — The  simplest  construction  and  the  most  suitable  for  short  waves 


circuit  here  comprises  the  two  condensers  formed  of  the 
cylinders  I,  D,  the  spark  gap,  the  rings  C,  C and  the 
cylinder  A. 

In  figure  3,  which  shows  the  simplest  construction  and 
that  most  suitable  for  very  short  waves,  there  are  a 
cylinder  D,  and  two  cylinders  I,  in  each  of  which  there  if 
a disc  M supporting  a rod  H carrying  an  electrode,  the 
three  cylinders  being  of  course,  mounted  on  a common 
axis  while  the  cylinder  D,  acts  not  only  as  one  plate  of 
the  condenser,  but  also  as  the  antenna. 


The  high  frequency  circuit  can  be  traced  in  each  of  the 
three  arrangements  as  follows:  In  figure  1,  it  runs  from 
the  spark  terminal  F through  the  rod  H to  the  disc  B, 
through  the  coupling  cylinder  A,  to  the  disc  C,  to  the 
cylinder  D,  by  condenser  action  to  the  cylinder  I,  to  the 
spark  terminal  G. 

In  figure  2,  it  runs  from  the  spark  terminal  F,  to 
cylinder  I,  by  condenser  action  to  cylinder  D,  to  the  disc 
C,  to  the  coupling  cylinder  A,  to  the  second  disc  C,  to 
the  second  cylinder  D,  by  condenser  action  to  the  second 
cylinder  I,  to  the  spark  terminal  G. 

In  figure  3,  it  runs  from  the  spark  terminal  F through 
the  rod  H to  the  right  disc  M,  to  the  right  hand  cylinder 
I,  by  condenser  action  to  the  coupling  cylinder  D,  by 
condenser  action  from  cylinder  D to  left  hand  cylinder  I, 
to  the  disc  M and  through  the  left  hand  rod  II  to  the 
spark  terminal  G. 

It  will  be  seen  that  the  high  frequency  oscillations  do 
not  pass  through  any  coils  at  all,  the  only  inductance  in 
the  high  frequency  circuits  being  that  of  straight  rods 
and  cylinders,  and  it  will  be  seen  that  all  the  parts  enu- 
merated are  all  coaxial  with  the  spark  gap. 
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Artom’s  Visual  Receiver  for  Directive  Wireless 

Telegraphy 

THE  detecting  device  in  Artom’s  system  is  built  some-  shown  by  K and  K'.  The  terminals  1,  1'  and  2,  2'  connect 
what  in  the  form  of  a d’Arsonval  galvanometer.  The  the  instrument  with  the  directive  aerials  X and  Y. 
movable  coil  is  traversed  by  rectified  high  frequency  cur-  The  constructive  forms  which  the  invention  may  as- 
rents  fed  by  directive  aerials.  The  coils  are  disposed  sume  in  practice  are  numerous  and  they  vary  according 
vertically  and  are  free  to  turn  around  a vertical  axis;  to  the  type  of  the  detector  or  rectifier  of  electric  waves 
their  angular  disposition  is  similar  to  that  of  the  vertical  which  are  used.  The  following  are  the  three  preferred 
planes  containing  the  directive  aerials.  The  coils  are  dis-  forms : 

posed  as  shown  in  figure  1,  one  beneath  the  other;  they  (1)  In  the  circuit’s  movable  coils  AB  and  CD  two 
are  rigidly  connected  and  pivoted,  or  suspended  in  any  thermo-couples  are  inserted.  Two  resistances  of  man- 
other  suitable  manner.  ganin  or  of  any  other  suitable  material  are  traversed  by 


Figure  1 Figure  2 Figure  4 

Figures  1 and  2 show  the  disposition  of  the  meter  coils.  Figure  4 is  a diagram  of  the  thermo-couples 


The  oscillatory  currents  induced  in  the  aerial  con- 
ductors, before  traversing  the  coils  flow  through  the  syn- 
tonized circuits  comprising  a detector  which  may  be 
either  of  the  crystal  or  of  the  electrolytic  or  ionized  gas 
type,  or  of  the  magnetic,  thermal,  or  thermo-electric  type. 
They  are  transformed  from  oscillatory  to  rectified  cur- 
rents or  to  currents  having  the  preponderance  of  current 
in  one  direction. 

The  coils  may  be  arranged  in  circuits  provided  with 
thermo-couples  operated  by  heaters  in  the  oscillatory  cir- 
cuits, in  which  case  the  thermo-couples  act  as  in  Boys’s 
micro-radiometer.  The  coils  may  be  of  thin  wire  like 
galvanometer  coils  or  may  be  made  with  a thicker  wire, 
like  ammeter  coils.  When  the  rectified  currents  traverse 
the  coils,  magnetic  forces  are  produced  by  the  action  of 
the  magnetic  field,  which  cause  the  movable  system 
formed  by  the  coils  to  be  deflected  and  such  deflection 
can  be  shown  either  by  an  index  or  a scale  mirror. 

The  tangent  of  the  angle  of  deflection  depends  upon 
the  ratio  of  the  values  of  the  currents  traversing  the 
coils,  these  values  being  proportional  to  the  currents  in 
the  aerial  conductors  of  the  receiving  station.  The  deflec- 
tion depends  upon  the  direction  from  which  the  radiating 
waves  arrive.  A graduation  made  once  for  all  shows  ex- 
actly the  direction  from  which  the  electric  waves  arrive, 
provided  the  quadrant  from  which  they  are  transmitted 
is  known. 

Figure  1 and  figure  2 of  the  accompanying  drawing 
show  diagrammatically  the  disposition  of  the  galvano- 
meter coils.  Figure  3 is  a diagrammatic  view  of  the  cir- 
cuit connections  of  a modified  forth  of-  the  system.  Fig- 
ure 4 is  a diagrammatic  view  illustrating  the  use  of 
thermo-couples.  Here  NS  is  the  magnet  or  electro  mag- 
net. AB  and  CD  are  the  coils  which  are  rigidly  connected 
to  each  other  and  which  are  revoluble  on  the  central 
axis  O.  An  index  Z is  attached  to  the  coils.  A stationary 
soft  iron  cylinder  I is  disposed  in  the  fields  so  as  to  re- 
inforce the  action  of  the  magnetic  field  of  the  rotating 
coils. 

The  detectors  or  rectifiers  of  the  electric  waves  are 


the  oscillatory  currents  coming  from  the  directive  aerials. 
The  thermo-couples  produce  in  the  coils  AB  and  CD 
rectified  currents  which  cause  the  coils  to  take  up  a 
definite  position  in  the  stationary  magnetic  field. 

(2)  When  tubular  detectors  or  rectifiers  of  the  ionized 


Figure  3. — A horizontal  section  of  the  tube  and  the  circuit  connections 


gas  type  are  used,  one  of  the  tubes  may  be  provided  for 
each  directive  aerial.  In  order  to  indicate  with  the  great- 
est accuracy  the  direction  from  which  the  electric  waves 
arrive,  the  particular  form  of  tube  for  ionized  gas  shown 
in  figure  3 can  be  used  with  good  results.  The  figure 
shows  a horizontal  section  of  the  tube  and  the  circuit 
connections. 

The  incandescent  filament  L is  placed  in  the  central 
part  of  a glass  tube  having  a spherical  or  cylindrical  form, 
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provided  at  the  periphery  with  the  cylindrical  plate  N 
for  the  reception  of  the  telephonic  signals.  M1  M2  are 
metallic  grids : O1  O2  are  metallic  plates  connected  re- 
spectively to  the  leads  of  T and  2'.  The  latter  are  con- 
nected to  the  galvanometer  coils  as  shown  in  figure  2. 

The  position  of  the  grids  M1  M2  relatively  to  the  plates 
Ol  O2  and  to  the  filament  is  not  necessarily  that  shown 
in  the  drawing  but  may  be  changed  to  other  positions. 
The  battery  E1  is  a source  of  energy  for  the  filament  L, 
the  batteries  E2  and  E3  energize  the  space  between  the 
incandescent  filament  and  the  conducting  plates  O1,  O2,  E* 
transmit  current  across  the  ionized  space  between  the 
filament  and  the  cylindrical  plate  N to  energize  the  cir- 
cuit of  the  telephone  T.  F1,  F2  are  capacities  inserted 


in  the  oscillatory  receiving  circuit  of  which  H1  and  H2 
represent  the  oscillation  transformers,  that  is  to  say,  the 
primary  coils  of  the  transformers  H1  and  H2  are  con- 
nected at  xx-yy  to  the  directive  aerials. 

(3)  When  a detector  of  the  electrolytic  type  is  used, 
a single  vessel  containing  acidulated  water  or  other  suit- 
able liquid  may  be  employed  wherein  the  electrodes  for 
both  or  all  the  detectors  are  immersed. 

In  figure  4,  there  is  shown  diagrammatically  the  ar- 
rangement of  the  thermo-couples.  In  this  figure  NS  is 
the  magnet,  AB  and  CD  are  the  galvanometer  coils,  T 
and  T/  are  the  thermo-couples  and  R R'  are  thin  strips 
of  gold  leaf  or  manganin  which  are  connected  with  the 
directive  aerials  and  act  as  heater  elements. 


A1!  T ransmitter 


Designed  to  Radiate  Waves 
Low  Decrement 


'T'O  render  the  receiving  apparatus  of  a radio  system 
* most  effective,  the  impulses  impressed  upon  the  re- 
ceiving circuit  should  occur  at  the  rate  of  approximately 
1000  impulses  per  second,  which  corresponds  to  the  fre- 
quency or  pitch  of  a tone  of  good  audibility.  To  insure 


Figure  1. — Diagram  ol  transmitter  lor  generating  slightly  damped  waves 

uniformity  in  the  production  of  the  tone  in  the  receiving 
circuit  and  also  the  production  of  a note  having  a con- 
stant pitch,  these  impulses  should  be  produced  at  regular 
as  well  as  frequent,  intervals.  Moreover,  the  loudness  of 
the  tone  produced  in  the  receiving  circuit  depends  upon 
the  amplitudes  of  the  impinging  wave  trains.  This  last 
property  is  secured  over  long  distances  by  generating 
wave  trains  at  the  sending  station  that  are  only  slightly 
damped  or  possess  a low  decrement.  It  is  apparent, 
therefore,  that  the  wave  trains  originating  in  the  sending 
station  should  be  produced  at  regular  intervals  and  with 
suitable  frequency,  as  well  as  with  high  initial  amplitudes, 
in  order  to  radiate  from  the  antenna  a series  of  wave 
trains  that  may  be  projected  over  wide  spaces  and  be 
instrumental  in  producing  in  the  receiving  apparatus 
audible  notes  of  constant  pitch  or  uniformity. 

C.  L.  G.  Fortescue  claims  that  the  transmitter  shown  in 
the  accompanying  drawings  generates  waves  that  are 
only  slightly  damped.  At  the  same  time,  the  wave  trains 
projected  into  space  may  be  produced  at  a high  rate 
and  uniform  frequency  in  order  to  insure  the  production 
of  a uniformly  pitched  and  audible  note  in  a distant  re- 
ceiving station. 

In  figure  1,  a source  1 of  alternating  current  is  con- 
nected by  conductors  2 and  3,  to  a primary  winding  4 


of  a transformer  5.  One  secondary  winding  6 of  the 
transformer  is  connected  in  a closed  circuit  with  an  ad- 
justable condenser  7.  The  windings  4 and  6 of  the 
transformer  are  magnetically  linked  closely  with  each 
other.  The  capacity  of  the  condenser  7 is  so  chosen  that 
its  effect  in  the  circuit  comprising  the  primary  winding 
4,  will  under  certain  circumstances,  completely  compen- 
sate for  the  inductive  reactive  drop  in  the  circuit  when 
subjected  to  the  flow  of  alternating  currents  having  the 
frequency  of  those  generated  by  the  source  1.  In  other 
words,  the  circuit  comprising  the  primary  winding  4 
may  operate,  in  certain  instances,  at  unity  power-factor 
since  the  condenser  7 will  completely  compensate  for  the 
inductive  reactance  created  therein. 

A secondary  winding  8 of  the  transformer  energizes 
the  high  frequency  oscillating  circuit  9,  which  comprises 
a spark  gap  10,  an  adjustable  condenser  11  and  a primary 
winding  12,  of  an  oscillation  transformer  13.  A secondary 
winding  14  of  the  oscillation  transformer  has  one  of  its 


Figure  2. — The  structure  for  obtaining  the  desired  relations  of  the  trans- 
former windings 


terminals  grounded  at  15  and  the  other  connected, 
through  an  adjustable  inductance  15,  to  the  antenna  or 
electrical  wave  radiator  16.  The  windings  8 and  4 of 
the  transformer  5 are  magnetically  linked  loosely  with 
each  other  and,  therefore,  a leakage  flux  will  obtain  be- 
tween the  primary  or  inducing  winding  4 and  the  sec- 
ondary winding,  under  certain  operating  conditions. 

Again,  if  proper  quenching  of  the  sparks  generated 
by  the  oscillation  producer  10  is  effected,  the  oscillations 
in  the  circuit  comprising  the  primary  winding  12  will 
discontinue  after  a very  short  time  interval.  The  sec- 
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ondary  circuit,  therefore,  will  continue  to  oscillate  at  its 
natural  frequency  and  with  its  natural  damping  just  as 
if  the  primary  circuit  did  not  exist. 

The  capacity  of  the  condenser  11  is  so  chosen  that  the 
circuit  comprising  the  secondary  winding  8 and  the 
primary  winding  12  of  the  oscillation  transformer  is 
in  resonance  with  the  circuit  comprising  the  primary 
winding  4 of  the  transformer  5,  when  the  oscillation 
producer  10  is  inactive.  In  other  words,  series  resonance 
conditions  are  established  between  these  two  circuits, 
since  the  condenser  11  inserts  a condensive  reactance 
that  resonates  with  the  inductive  reactance  inserted  by 
reason  of  the  leakage  flux  obtaining  between  the  windings 
4 and  8. 

The  condenser  7,  by  reason  of  its  association  with  the 
winding  6,  compensates  for  the  inductance  obtaining  in 
the  circuit  of  the  primary  winding  4 only  when  the  spark 
gap  10  is  active.  As  a result,  the  maximuni  flux  thread- 
ing through  the  primary  winding  4 occurs  with  the 
maximum  voltage  or  the  peak  of  the  alternating  current 
wave  generated  by  the  alternator  1,  when  the  condenser 
11  is  rapidly  charging  and  discharging  through  the  gap 
10. 

When  the  voltage  in  the  secondary  winding  8 is  suf- 
ficient to  break  dowp  the  spark  gap  10,  the  condenser  11 
will  discharge  through  the  gap,  thereby  generating  high 
frequency  oscillations  in  the  oscillating  circuit  9.  Simul- 
taneously therewith,  the  secondary  winding  8 will  be 


short  circuited  by  the  gap.  At  the  same  time  the  circuit . 
comprising  the  primary  winding  4 will  operate  at  unity 
power  factor  by  reason  of  the  action  of  the  condenser  7. 
The  value  of  the  flux  generated  by  the  primary  4 is, 
therefore,  independent  of  the  conditions  obtaining  in  the 
high  frequency  oscillating  circuit  9. 

When  these  conditions  exist,  the  voltage  induced  in 
the  secondary  winding  8 is  likewise  coincident  in  time 
with  the  magnetic  flux  generated  by  the  primary  winding 
4,  because  the  circuit  comprising  the  short  circuited  sec- 
ondary winding  8 is  in  resonance  with  the  circuit  com- 
prising the  primary  winding  4.  In  other  words,  this 
combination  of  circuits  is  tuned  to  the  frequency  of  the 
source  of  supply  1. 

In  figure  2,  there  is  shown  diagrammatically,  a struc- 
ture for  obtaining  the  desired  relations  between  the  wind- 
ings 4,  6 and  8 of  the  transformer  5 of  figure  1.  It  will 
be  noted  that  the  primary  winding  4 is  disposed  on  the 
same  core  leg  as  the  secondary  winding  6.  The  windings 
4 and  6 are,  therefore,  closely  linked  magnetically  with 
each  other.  The  secondary  winding  8 is  disposed  on  a 
second  core  leg.  Magnetic  shunts  20  and  21  provide 
means  for  increasing  or  varying  the  magnetic  leakage 
between  the  primary  winding  4 and  the  secondary  wind- 
ing 8.  By  properly  positioning  the  magnetic  shunts  20 
and  21,  series  resonance  may  be  established  between  the 
winding  4 and  the  winding  8 in  combination  with  the  con- 
denser reactance  element  11. 


Methods  of  Signaling  with  Arc  Transmitters 


C IGNALING  with  arc  transmitters  has  heretofore  usu- 
^ ally  been  effected  by  varying  the  wave  length  of  the 
radiated  wave.  This  has  been  done  by  short  circuiting 
a portion  of  the  inductance,  but  in  high  powered  sta- 
tions the  current  in  the  short  circuit  is  large,  which  makes 
it  a difficult  problem.  Leonard  Fuller  has  recently  shown 
another  method  in  which  there  is  provided  an  oscillatory 
circuit,  figure  1,  containing  an  inductance  9 and  a ca- 
pacity 12  and  an  energy’  consuming  reactance  which  is 
controllable  to  vary  the  losses  occurring  therein.  This 
circuit  is  shunted  around  the  source  of  oscillations  or 
arc  2. 

When  an  arc  is  shunted  by  two  dissimilar  oscillatory 
circuits,  it  will  oscillate  upon  one  circuit  or  the  other, 
but  will  not  oscillate  upon  both  at  the  same  time.  It 
will  in  faM  oscillate  upon  the  circuit  most  agreeable  to 
arc  condUbns,  to  the  total  neglect  of  the  other.  By 
varying  the  reactance  of  the  shunt  circuit,  this  circuit 
is  chosen  or  neglected  by  the  oscillations,  and  conse- 
quently the  radiating  circuit  is  either  neglected  or  chosen 
according  to  the  manipulations  of  the  key. 

The  energy  consuming  element  comprises  a core  14 
formed  of  stiff  iron  laminations,  which  are  chosen  to 
provide  a large  hysteresis  loss,  especially  at  high  fre- 
quencies. A coil  15,  forming  part  of  the  shunt  oscilla- 
tory circuit,  is  wound  on  a portion  of  the  core.  The 
current  in  the  coil-  produces  a flux  in  the  core,  which 
causes  a loss  of  energy  due  to  hysteresis.  By  reducing 
the  hysteresis  the  losses  are  reduced,  so  that  the  os- 
cillations will  prefer  the  shunt  circuit  to  the  neglect  of 
the  radiating  circuit.  This  loss  may  be  reduced  by  sub- 
jecting the  iron  core  to  a M.M.F.  produced  by  a direct 
current  coil  16,  which  is  wound  on  a portion  of  the 
core  and  arranged  in  circuit  with  the  battery  17.  A 
key  18  arranged  in  the  battery  circuit  provides  means 
for  opening  and  closing  such  a circuit. 

Choke  coils  19  are  preferably  arranged  between  the 
battery  and  the  coil  16  to  prevent  the  high  frequency 


current  generated  in  the  coil  from  passing  into  the  bat- 
tery. Other  means  to  accomplish  this  result  may  also  be 
used.  The  size  of  the  coil  and  battery  are  preferably 
such  that  when  the  key  is  closed,  the  core  is  saturated, 
thereby  reducing  the  hysteresis  and  hence  the  losses  in 
the  shunt  circuit.  Due  to  the  losses,  the  core  becomes 


heated  and  in  order  to  dissipate  the  heat,  the  core  is 
immersed  in  an  oil  bath  21  through  which  pipes  22  carry- 
ing cooling  water  pass. 

Signaling  is  accomplished  by  opening  and  closing  the 
key  18;  closing  the  D.C.  circuit  serves  to  reduce  the 
hysteresis  and  hence  the  losses  in  the  shunt  circuit, 
thereby  causing  the  arc  to  oscillate  upon  that  circuit  to 
the  neglect  of  the  radiating  circuit  and  opening  the  D.C. 
circuit,  causing  an  increase  in  the  losses  in  the  shunt 
circuit  and  thereby  causing  the  arc  to  oscillate  in  the 
radiating  circuit. 
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The  radio  telephone  has  been  successfully  used  on  airplanes  and  small 
craff*  but  the  adaptation  to  the  automobile  is  novel  and  presents  a 
field  for  future  possibilities 

The  radiophone  equipment  shown  above  is  capable  of  keeping  in 
telephone  communication  with  another  station  for  a distance  of  from 
15  to  20  miles  and  with  its  emergency  radio  telegraph  it  can  com- 
municate as  far  as  forty  miles 

The  transmitting  apparatus  (on  the  left)  is  of  the  latest  type,  em- 
ploying vacuum  tubes  as  generators  of  radio  energy,  while  the  re- 
ceiver is  a highly  developed  device  with  enclosed  regenerative  circuits 
and  amplifiers  which  enable  communication  to  be  maintained  long 
after  the  signals  become  too  weak  to  be  heard  without  these  new 


Wireless  On  Wheels 


devices  . 


The  antenna  equipment  is  compact  and  may  be  slung  under  the  running  board  on  hooks  provided  for  that  purpose.  In  the  photo  it 
is  shown  above  the  running  board  as  it  cannot  be  seen  very  well  when  it  is  in  the  proper  position  under  the  running  board 
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A Summer  on  the  Great  Lakes 

The  Second  of  a Series  of  Impressions  of  a 
Novice  in  Commercial  Wireless  Operating 

By  Julian  K.  Henney 

II — Such  Is  Life 


*<T\fHAT  a wonderful  thing  wire- 
’ ’ less  is ! I simply  don’t  see  how 
it  works.” 

Every  time  some  talkative  passenger 
came  to  the  radio  room  of  the  Juniata 
that  summer,  and  started  the  usual 
line  about  how  interesting  and  wonder- 
ful is  wireless,  I thought  of  that  first 
night  and  the  day  following.  Arid  as 
I sat  there  on  the  stool  that  had  been 
Jones’  undoing,  I thought  too,  how 
wonderful  — and  fearful  — the  new 
art  of  radio  communication  had  been. 

Snell  won  the  first  watch  by  the  toss 
of  a penny  and  I turned  in.  At  two 
o’clock  he  awoke  me  to  finish  the  night, 
or  to  stand  by  until  relieved,  should 
our  friend  come  to. 

When  I turned  out  of  the  warm 
bunk  and  bundled  up  in  more  clothes, 

I noticed  at  once  that  the  waters  had  calmed  a bit,  al- 
though the  wind  was  still  whistling  in  the  rigging  above 
us  and  the  four  huge  stacks  were  booming  away  in  an 
awesome  manner.  There  was  still  quite  a bit  of  roll  and 
the  chairs  were  trying  their  best  not  to  get  dizzy  and  fall 
under  the  table.  As  I climbed  to  the  high  stool,  the 
pinnacle  from  which  Jones  had  ignominiously  fallen,  I 
mentally  prayed  that  I might  be  spared  a similar  fate. 

I saw  at  once  that  it  was  no  wonder  that  seasickness 
had  overtaken  the  wireless  man  of  the  Seeandbee.  That 
stool  was  about  the  worst  thing  imaginable  that  one  could 
be  perched  upon  in  a gale.  Like  the  old  three-legged 
milking  stool  that  used  to  grace  every  cow  shed  in  farm- 
land, it  simply  would  not  stand  still.  With  every  lurch 
of  the  ship — they  came  less  frequently  now,  thank  Heaven 
— I threw  out  my  hand  to  keep  from  falling  against  the 
opposite  wall ; both  feet  went  out  in  the  same  direction, 
too,  on  those  occasions  when  I was  able  to  get  them 
untangled  from  the  rungs  of  the  blooming  stool.  The* 
receivers  clung  to  my  ears  tightly  and  only  served  to 
accentuate  the  dull  roaring  outside  and  the  groan  of  the 
stacks  above.  That  morning  watch  promised  to  be  any- 
thing but  delightful. ' 

Signals  soon  came  in,  however,  and  they  served  to 
distract  my  attention  from  the  swaying  of  my  seat.  They 
were  the  first  I had  heard  since  my  amateur  station  had 
been  closed  because  of  the  war  Emergency,  so  I was 
all  eagerness  to  hear  them  again.  First  came  a few  buz- 
zes in  familiar  tone.  It  was  like  hearing  from  an  old 
friend,  for  the  station  sending  was  a D.  & C.  boat  plying 
between  Toledo  and  Mackinac,  on  which  I had  once 
served  as  operator.  Next  came  a coarse  resonant  rumble 
from  far  away  Calumet.  That  these  signals  should  be 
received,  clear  down  in  Lake  Erie,  was  a surprise  to  me, 
but  when  Cape  Hatteras  started  coming  in  with  his  old 
high-pitched,  earsplitting  racket,  I began  to  realize  the 
effectiveness  of  the  tall  masts  of  the  Seeandbee.  Several 
other  stations  were  picked  up — one  sending  out  submarine 
warnings,  another  talking  in  code — and  then,  just  before 
Jones  relieved  me,  I made  the  acquaintance  of  Snell’s 


friend  Dietsch  of  the  Detroit  Third. 
He  called  to  say  good  morning  and  to 
ask  if  we  had  any  business  for  him. 
I came  back  with  a good  strong 
“nothing  doing”  and  a good  morning, 
and  turned  around  to  see  Jones  star- 
ing. We  had  a little  friendly  confab 
and  he  apologized  for  robbing  us  of 
our  sleep,  before  I turned  in.  It  was 
five  o’clock  by  my  watch,  and  at  eight 
we  would  be  in  port! 

From  the  very  start  of  that  first  day 
we  began  to  realize  how  interesting 
wireless  could  be.  We  lugged  our 
cargo  of . freight — the  hand  trunk  of 
mine ; the  suitcase  with  a lifetime  out- 
fit in  it;  the  mandolin;  the  straw  hat 
and  Snell’s  kodak — down  three  flights 
of  stairs  and  across  the  gangplank.  At 
the  end  of  the  plank  a sleepy-eyed 
officer  took  our  blue  passes  and  cursed  us  heartily  because 
we  laughed  at  him.  He  looked  as  if  he  had  put  in  a 
wild  night  of  it,  and  when  we  smiled  he  hastened  to 
explain  that  he  had  been  up  with  a sick  passenger.  This 
of  course  amused  us  still  more  so  instead  of  only  smiling, 
we  laughed  outright.  Thereupon  the  officer  invited  us 
to  ride  to  a place  much  warmer  than  the  Seeandbee  on 
a stormy  night.  The  reception  committee  appeared  to  be 
constructively,  on  the  job.  Our  friend  of  the  sardine 
sandwich  and  the  ginger  ale,  looking  as  though  he  were 
the  sick  passenger,  then  came  out  and  he  joined  the  assis- 
tant purser  in  his  malediction. 

We  figured  that  we  could  lug  our  stuff  to  the  Juniata, 
get  it  stowed  away,  see  that  things  were  shipshape,  and 
then  Hike  to  town  for  something  to  eat.  We  needed  it ; 
neither  of  us  had  had  a thing  to  eat  except  the  shred- 
ded wheat  of  the  night  before. 

The  newly  painted  funnel  of  the  vessel  that  was  to  be 
our  home  for  the  summer,  loomed  up  through  the  early 
morning  mist  and  fog,  astern  of  the  Seeandbee,  and  the 
ship  looked  mighty  good  to  us  after  the  experiences  of 
the  night  we  had  spent  on  the  sidewheeler.  Three  masts 
and  the  brightly  shining  red  copper  wire  of  a new  aerial 
beckoned  to  us  across  Buffalo’s  alleged  river  as  we  gazed 
upon  the  white  and  spotless  decks  and  the  green  water- 
line of  the  Juniata.  It  was  to  be  our  home  for  a good 
many  days  after  that,  and  there  were  to  be  times  when 
we  would  give  most  anything  to  be  able  to  get  off  for  a 
few  days  and  sleep  in  a real  bed  that  did  not  shake  and 
tremble  all  night  long.  But  at  the  present  time  we  were 
full  of  youthful  enthusiasm,  full  of  spirit  that  seemed  in- 
domitable ; as  full  of  curiosity  as  if  we  were  to  play  with 
a new  toy  for  the  first  time.  The  red  smoke  stack  and 
the  pure  white  steam  rising  from  behind  it  invited  us  to 
hurry  aboard  and  get  acquainted. 

As  the  sun  began  to  penetrate  the  mist  which  is  com- 
mon to  lake  ports  in  the  early  morning,  we  walked  across 
the  bridge  to  where  the  Juniata  was  tied  up  alongside  an 
old  warehouse.  My  traveling  bag  was  heavy — have  I 
emphasized  that  fact  before? — without  anything  in  it, 
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its  weight  was  enough  to  stagger  a man.  I had  stocked 
it  for  a three  months’  stay.  Snell  was  burdened  with 
three  times  as  much  stuff.  We  were  somewhat  warm 
when  we  arrived  at  the  warehouse. 

I wondered  at  the  time  what  in  the  world  Watson 
could  have  in  his  suitcase.  Had  he  brought  a private 
wireless  outfit  of  his  own  or  only  a few  hundred  pounds 
of  sugar  for  his  personal  use  during  the  summer?  I 
found  out  later  I had  overestimated  the  capacity  of  that 
heavy  affair.  It  only  held  two  suits  of  clothes,  a uniform, 
a half  dozen  pairs  of  shoes,  a library  of  seven  or  eight 
volumes,  several  portfolios  of  mandolin  music,  an  in- 
numerable number  of  films,  all  of  the  usual  run  of  heavy 
clothing  that  mothers  continually  load  on  disgusted  sons, 
and  several  reams  of  letter  paper.  In  one  small  suitcase ! 
There  certainly  was  reason  for  Snell’s  belabored  breath- 
ing on  that  muggy  July  morning. 

So  we  lugged  and  lugged,  and  lugged  some  more. 
At  about  every  third  step,  one  of  us  would  give  out  and 
stop  for  breath.  Watson  would  change  the  kodak  to  the 
left  hand,  pick  up  the  wardrobe  with  the  right,  and  leave 
the  mandolin  on  the  ground.  He  would  look  disgusted 
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with  the  world  in  general,  mop  his  face,  and  valiantly 
start  off  again.  Then  he  would  come  out  with  the  kodak 
on  the  ground.  Finally,  to  expedite  matters  a little,  I 
grabbed  the  kodak  and  led  the  pilgrimage  through  the 
hot  sun  that  fairly  roasted  us  as  it  beamed  down  and 
reflected  sizzlingly  from  the  dusty  tracks  along  which 
we  were  walking. 

At  the  entrance  to  the  warehouse  an  old  bewhiskered 
gentleman  wearing  a policeman’s  club  demanded  our 
passes.  Here  was  a chance  to  exhibit  prideful  possession 
of  new  water-front  passes.  Now,  there  are  passes  and 
passes.  Ours  were  issued  at  Cleveland  and  they  were 
supposed  to  be  good  at  any  water-front  of  the  United 
States.  It  said  so  plainly  on  the  front  of  the  little  cards 
we  handed  the  guard.  Other  embellishments  consisted  of 
our  photographs,  pasted  on  the  face  of  the  pass,  with 
very  interesting  and  useful  information  concerning  the 
land  of  our  nativity,  our  present  whereabouts,  our  do- 
mestic state,  and  many  other  things.  All  of  these  intimate 
details  appeared  unimpressive  to  the  guard. 

As  we  flashed  the  cards  into  the  old  gentleman’s  view, 
it  became  evident  that  they  were  new  ones  on  him.  After 
the  first  squint,  off  came  his  spectacles,  to  be  polished 
with  the  most  aged  and  worn  bandana  I had  ever  seen. 
Then  he  caught  sight  of  the  pictures.  He  pulled  his  long 
white  chin  whiskers  and  tried  to  reconcile  the  photo  with 
my  moist  and  exasperated  countenance;  the  sun  grew 
warmer  and  warmer. 

“Now  see  here  young  man,”  punctuating  his  remarks 
with  swishing  expectorations  of  Navy  plug,  “this  here 


card’s  ...  no  good  to  me.  If’n  you  fellers  expect.  . . 
get  in  here.  . . got  to  go  to  the  office.  . . get  passes. 
Do  you  see?  Passes  is  what  you  got  to  have.  . . get  in 
here.  Yes  sir,  that’s  what  you  lads  need  if  . . . want  to 
get  on  the  Juniata.” 

So  we  had  to  convince  the  old  fossil  that  those  pretty 
picture  cards  were  passes.  Our  tempers  were  pretty 
far  gone  when  he  finally  let  us  enter  the  warehouse, 
pointing  out  the  hole  in  the  door  through  which  we 
could  get  to  the  steamer. 

We  hastened  across  the  long  building,  winding  our  way 
among  piles  of  flour  that  rose  to  the  ceiling,  stacks  of 
bright  copper  ingots,  bales  of  binder  twine  in  sufficient 
quantity  to  tie  up  the  universe,  and  huge  packing  cases 
in  an  innumerable  number.  Most  of  them  looked  fully 
as  heavy  as  Snell’s  suitcase,  and  at  least  one — a case  for 
a grand  piano — faintly  resembled  my  own  outfit. 

Arrived  at  the  opening  in  the  door  he  stopped  to  draw 
breath  before  going  through  to  the  river.  Then  we 
gathered  up  the  luggage  once  more,  for  the  last  time, 
we  firmly  resolved.  I took  the  mandolin  and  my  travel- 
ing bag  and  Watson  carried  the  rest  of  the  paraphernalia. 
We  pulled  ourselves  through  the  hole  and  saw — not  the 
Juniata  firmly  tied  up  to  the  dock,  but  gracefully  moving 
out  in  midstream  on  her  way  to  the  passenger  docks. 
We  were  too  late! 

It  was  too  much  for  overweighted  nerves.  Watchman, 
warehouse,  Seeandbee,  luck  in  general,  individually  and 
collectively,  were  made  the  recipients  of  the  best  of  our 
American  vocabulary.  My  grievances  were  expressed  on 
general  principles ; Snell’s  because  he  knew  it  was  a full 
half-mile  from  the  warehouse  slip  to  the  Lackawanna 
pier  where  the  Juniata  would  stop  to  take  on  passengers. 
This  meant  a half  mile  walk  in  the  sun,  back  over  those 
hot  and  dusty  tracks — and  a half  mile  more,  after  we  had 
arrived  at  our  starting  place.  I,  of  course,  didn’t  know 
these  details. 

We  sat  down  on  a stevedore’s  truck  and  said  various 
things  about  the  weather  and  affiliated  factors.  Youth, 
however,  is  invincible;  the  funny  side  of  it  all  soon 
became  apparent.  Laughter  refreshed  our  minds.  We 
knew  that  we  were  up  against  it,  and  it  was  best  to  be 
happy ; to  think  of  the  good  dinner  we  were  soon  to  get. 

It  was  then  ten  o’clock ; by  ten-thirty  we  had  tramped 
back  to  the  bridge  over  which  we  had  just  traversed ; our 
passes  had  been  vised  several  times  all  over  again.  The 
walk  was  one  to  be  remembered  but  not  discussed. 

You  can  easily  see  that  we  were  about  the  happiest 
youngsters  that  ever  boarded  ship  when  we  walked  the 
gangplank  of  the  Juniata  that  second  day  of  July  and 
started  up  the  long  and  circuitous  path  that  led  to  the 
radio  room. 

Our  happiness  was  short  lived,  however.  Scarcely  had 
we  crossed  the  plank  when  we  were  stopped  by  a man, 
tall  and  lean,  complacently  picking  his  teeth  as  though  he 
had  just  had  a full  dinner.  It  was  the  captain.  Introduc- 
ing ourselves  with  our  neat  and  well  written  letters  from 
the  Superintendent  of  the  Marconi  Company  we  asked 
the  skipper  if  he  had  anything  in  particular  for  us  to 
do  beside  getting  ourselves  acquainted  with  the  radio 
equipment.  Captain  Jones  was  new  at  running  ships 
with  wireless  attached  to  them,  so  he  merely  grunted, 
waved  his  hand  and  said  he  would  see  us  again.  He 
did  . . . lots ! 

We  disappeared  up  the  companionway  toward  the  radio 
cabin.  Snell  led  the  way,  announcing  that  since  he  had 
been  on  board  the  Juniata  for  several  months  the  previous 
summer,  he  was  on  to  the  curves  of  the  ship.  He  disap- 
peared with  a rush  up  the  steps,  but  those  three  narrow 
and  steep  flights,  seemed  like  fourteen  to  me.  By  the 
time  I had  dragged  my  traveling  bag  and  the  kodak  up 
to  the  aft  saloon  deck,  I was  nearly  ready  to  fall  over 
the  rail. 
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But  our  troubles  had  barely  started ! 

The  equipment  had  been  installed  a few  days  before 
by  the  Marconi  construction  man,  and  it  was  our  manifest 
duty  to  see  that  the  stuff  worked  before  the  ship  left  port. 

The  first  thing  we  noticed  was  the  new  paint.  It  was 
on  everything,  table,  walls  . . . apparatus,  daubed  on  in 
generous  fashion.  It  was  not  dry,  and  the  plentiful 
supply  on  our  coats  required  first  attention.  Snell  was 
rather  precipitous.  He  had  sat  down  in  the  disconsolate 
looking  chair  that  stared  bravely  through  its  new  paints 
at  us.  Gracefully,  and  most  confidently,  he  leaned  back, 
all  unconscious  that  he  had  wiped  off  half  the  white  paint 
on  his  coat.  Then  he  duplicated  the  result  by  putting 
his  arms  on  the  operating  table  in  the  same  manner  that 
we  later  found  Bill — the  second  mate — eating.  Friend 
Snell’s  disposition  was  not  thereby  improved. 

I sat  down,  carefully,  and  with  due  respect  for  the 
fresh  whiteness,  hardly  expecting  to  escape  entirely.  I 
pressed  the  key;  the  transmitter  uttered  a roar  that 
brought  me  hard  up  against  the  wall — and  more  paint. 
But  it  was  definitely  established  that  the  sender  worked, 
and  judging  from  the  noise,  we  decided  that  it  worked 
to  perfection.  But  when  we  put  on  the  receivers  there 
was  “nobody  t’  hum”,  as  the  Third  Engineer  might  have 
remarked.  We  jiggled  and  juggled,  changed  all  sorts 
of  adjustments  and  traced  wires,  but  still  nothing  but 
silence  rewarded  us.  The  navy  station  at  Buffalo  was  in 
sight;  so  were  several  steamers,  but  not  a scratch  came 
into  the  receivers.  Until  a signal  should  be  caught  there 
was  not  the  slightest  excuse  to  leave  for  town  and  dinner. 
After  two  hours  of  alternate  listening  and  adjusting  we 
decided  that  something  was  wrong  with  the  outfit. 

“Maybe  it’s  the  phones,”  said  Snell. 

So  I dumped  the  luggage  out  of  my  grip  and  dug  up 
my  head  receivers.  Watson  tried  them,  held  up  his  hand 
as  if  to  say,  “Sh,  there’s  something  doing.”  But  it  was 
a false  alarm;  in  a few  minutes  his  expression  changed; 
by  his  face  I knew  the  somebody  had  not  as  yet  returned 
home. 

It  was  then  nearly  noon,  and  still  not  a buzz  had 
been  heard.  The  trouble  was  clearly  in  the  tuner,  but  one 
look  into  the  maze  of  wires  dismayed  us.  We  turned  to 
the  connections,  the  explanations  of  which  required  dump- 
ing my  stuff  on  the  deck,  in  full  view  of  the  admiring 
members  of  the  crew,  so  we  could  find  a book  containing 
circuit  diagrams.  This  helped  us  to  understand  the  puzzle 
and  at  twelve-thirty  we  were  satisfied  that  everything  was 
all  right  with  the  tuner  circuit.  Finally,  we  carted  the 
whole  works  up  to  the  top  deck  in  an  endeavor  to  get  a 
good  ground  connection  to  the  copper  indicators.  Still 
nothing  doing. 

Fragmentary  advice,  muttered  sections  of  virile  voca- 
bulary repeated  in  toto,  spurred  on  by  pangs  of  hunger 
and  desperation,  floated  off  the  aft  deck  into  the  thick 
waters  of  Buffalo,  but  nary  a splash  of  signals  echoed  in 
the  receivers.  About  noon — that,  is  about  one  o’clock 
Buffalo  time — the  chef  called  us  to  the  Officers’  Mess  and 
placed  before  us  a couple  of  egg  sandwiches.  He  was  a 
wonderful  chef.  After  devouring  his  offering  we  felt 
decidedly  better  and  renewed  our  quest  of  the  unknown 
with  added  zest. 

At  two  o’clock,  when  we  were  still  searching  for 
trouble,  several  tugs  puffed  past  towing  the  Tionesta — a 
sister  ship  of  the  Juniata — to  the  warehouse.  As  she  was 
slowly  maneuvered  past  us  by  the  puffing  tugs,  I noticed 
the  aerial  wires  came  down  to  her  deck  in  the  same  man- 
ner as  our  own,  and  as  I thought  of  her  equipment  an  idea 
came  to  mind.  Why  not  exchange  apparatus  with  the 
Tionesta?  She  was  not  due  to  sail  for  several  days; 
the  office  would  have  plenty  of  time  to  get  a new  tuner 
to  the  vessel,  and  no  one  would  be  out.  If  worse  came 
to  worse,  we  would  have  a good  outfit  anyway  and  we 
could  let  the  other  operators  worry. 

As  soon  as  the  newly  painted  Tionesta  was  warped 
into  her  slip  we  hastened  aboard.  The  construction  man 


had  taken  the  receivers  with  him,  so  we  were  compelled 
to  disconnect  the  receiving  cabinet  and  take  it  to  our 
own  ship  to  try  it  out.  On  the  way  back  to  the  Juniata 
we  had  decided  to  merely  exchange  tuners  and  say 
nothing  about  it. 

With  the  equipment  tucked  under  our  arms  we  ran 
for  our  steamer.  It  was  then  nearly  three  o’clock;  we 
sailed  at  four.  By  a quarter  after  three  everything  was 
ready,  wires  connected  again,  receivers  tested  and  bat- 
teries hooked  up  Snell  sat  in  front  of  the  outfit  with 
a “Lord  help  us”  expression  on  his  face.  Passengers 
were  beginning  to  come  aboard,  and  about  everyone  of 
them  stopped  at  our  cabin  door  on  their  way  around  the 
boat.  The  crew  was  below  decks,  much  to  our  satisfac- 
tion. It  was  a tense  moment.  We  would  have  to  give 
up  if  the  thing  did  not  work  at  that  late  hour. 

Fifteen  minutes  later  the  suspense  ended.  Strong 
signals  were  heard  and  we  were  at  last  free  to  sigh  in 
relief  and  to  take  a look  around  us.  It  was  then  too 
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late  to  go  back  to  the  Tionesta  with  the  bum  tuner,  so 
we  decided  to  carry  them  both  until  further  orders. 

At  four  we  left  for  Cleveland  on  the  first  trip  of  the 
season,  with  a fair  passenger  list ; at  five  we  had  a regular 
meal  in  the  officers’  mess,  and  at  seven  we  sent  our  first 
message  to  the  Marconi  offices,  announcing  that  we  had 
“hooked”  the  Tionesta’s  tuner  and  that  she  had  none  at 
all.  We  fully  expected  to  find  two  new  operators  at 
Cleveland  waiting  to  take  our  jobs. 

Without  incident,  the  hours  drew  round  to  midnight 
when  I came  on  duty  fairly  bristling  with  efficiency, 
after  six  hours  of  sleep.  I looked  about.  The  old  box 
of  a tuner  lay  in  the  corner  of  the  cabin  to  which  it  had 
been  relegated.  The  purloined  one  on  the  table  register- 
ing every  scratch  of  static  and  signal.  Thoughtfully,  I 
looked  from  one  to  the  other,  reflecting  on  the  universal 
comment  of  passengers : 

“What  a wonderful  thing  wireless  is.  I simply  don’t 
see  how  it  works !” 

Digitized  by  bOOQ  LVC 


EXPERIMENTERS’  WORLD 

Views  of  readers  on  subjects  and  specific  problems  they  would  like  to 
have  discussed  in  this  department  will  be  appreciated  by  the  Editor 


Resonance  in  the  Audio  Frequency  Circuits  of  Amateur 

Radio  Transmitters 


By  John  J. 

T N considering  the  effects  of  resonance  in  the  audio 
frequency  circuits  of  the  radio  transmitter,  it  is  well 
to  review  briefly  the  theory  of  alternating  currents.  In 
direct  current  work  the  relations  between  electromotive 
force  (volts),  resistance  (ohms),  current  (amperes)  and 
power  (watts),  are  given  by  the  following  formulae. 

W W 

W = E I ; 1 = ; E = ; W = I2R; 

E I 


Holahan 


E = TR;  R = 


and  I = 


- In  alternating  current  work  these  same  general  laws 
*pply,  in  a modified  form. 

An  alternating  current  is  one  that  varies  from  zero  to 


Figure  j 

'-arinjin^ 

Figure  J 


Figure  2. 


Figure  4 


Figure  S 


Figured 


Symbols  used  to  represent  alternating  current,  damped  waves,  resistance, 
inductance,  and  their  combinations  m series 

maximum  to  zero  in  one  direction ; then  reverses,  rises  to 
maximum,  then  falls  back  to  zero.  This  is  called  one 
complete  cycle,  and  takes  a certain  period  of  time,  which 
can  be  represented  by  the  graph,  figure  1.  This  is  a sine 
wave  such  as  is  sought  after  in  general  commercial  work. 
It  also  represents  the  wave  form  of  sustained  wave  trans- 
mitters. 

A damped  wave  is  one  that  reverses  in  direction  but 
changes  in  amplitude.  It  is  represented  by  figure  2. 

The  period  of  an  alternating  current  is  the  time  it  takes 
the  current  to  pass  through  one  set  of  positive  and  nega- 
tive values.  Frequency  is  expressed  in  cycles  per  second. 

1 

The  period  of  the  current  is  f = , where  T is  the  time 

T 

of  one  cycle  expressed  in  fractions  of  a second.  Thus, 
the  period  of  a 500  cycle  current  is  1 /500  second. 

The  instantaneous  value  of  an  alternating  current  is  the 
value  of  the  current  at  any  instant.  The  maximum  value 
of  such  a current  is  the  greatest  instantaneous  value  during 

2 

any  cycle.  The  average  value  is  equal  to  la  = I max. 

7 r 

The  effective,  or  root  mean  square  (RMS)  value  is  the 
value  usually  spoken  of  in  AC  work,  and  is  that  indicated 
by  AC  ammeters  and  voltmeters.  It  is  the  square  root 


•njLTMMir-  -TflrWHh 


of  the  mean  of  the  squares  of  the  instantaneous  values  of 
an  AC  current  over  a complete  cycle. 

The  effective  value  I flt  = * g»f- 

V 2 

As  an  illustration,  if  the  effective  primary  voltage  of  a 
transformer  is  110  volts,  then  the  maximum  value  is 

2 

110  X V 2 = 155.5 ; the  average  value  is  155.5  X — - — = 

7 r 

99  volts.  Effective  values  are  used  in  this  article. 

All  radio  circuits  contain  resistance,  inductance  and 
capacity,  connected  up  in  various  ways.  Figure  3 indi- 
cates a simple  resistance.  In  this  case  the  current  is  rep- 
resented by  I = E/R. 

Inductance  is  indicated  by  figure  4.  It  should  be  stated 
that  any  coil  that  has  inductance  has  resistance  also,  but 
it  is  well  to  consider  them  separately,  as  they  have  differ- 
ent effects.  The  equivalent  circuit  is  shown  in  figure  5. 
For  this  circuit  the  relations  between  E.M.F.  current, 
resistance  and  inductance  is  given  by 
E 

1 = E = rvR!+(«L)' 

V R2  + (®>L)* 

In  the  above  <■>  = 2 ir  f,  where  f is  the  frequency  in  cycles 
per  second.  The  factor  o>  is  called  the  periodicity  factor 
of  the  circuit.  R is  the  resistance,  E the  voltage,  I the 
current  and  L the  inductance  in  henries.  If  this  circuit 
could  be  made  up  to  contain  inductance  only  and  no 
resistance,  the  relation  would  be, 

E ‘ 

1 = E = I o>  L 

<■>  I . 

The  equivalent  circuit  for  resistance,  inductance,  and 
capacity,  in  series  is  shown  in  figure  6. 

In  this  case,  ^ 


I= 

=I  VR-+(«L--Ja-y 


and  E 


The  term  Ll — ^ is  called  the  reactance  of  the 

V <■>  C / 

circuit.  The  term  mL  is  called  the  inductive  reactance, 

1 

and  the  term  is  called  the  capacitive  reactance. 

<0  C 

Inductive  reactance  is  always  positive,  and  capacitive 
reactance  is  always  negative.  Sometimes  reactance  is 
expressed  by  the  letter  X then, 

E 

I = — — — e = ivR2  + x! 

VR2  + X* 

The  factor  V R!  + X’  is  called  the  impedance  of  the 
circuit.  Resistance,  reactance,  and  impedance  are  ex- 
pressed in  ohms. 
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The  reactance  of  a circuit  may  be  positive  or  negative 

1 

accordingly  aS  a>L  is  greater  or  less  than  . When 

<0  C 

1 

the  reactance  is  positive  u>  L is  greater  than and  the 

<D  C 

current  lags  behind  the  E.M.F.  in  phase.  When  the  re- 

1 

actance  is  negative is  greater  than  <«  L and  the 

<0  C 

current  is  ahead  of  the  E.M.F.  in  phase. 

The  equivalent  circuit  for  resistance,  inductance,  and 
capacity  in  parallel  is  shown  in  figure  7. 

In  this  case, 

' ~~~  ’ 2 


also 


E = 


HttY + ar 

For  a resistance  and  capacity,  in  parallel  as  in  figure  11. 


I=E 


also 


V(;„c).+  (^) 


E = 


V(.c).+ (-*-)■ 

For  an  inductance  and  capacity  in  parallel  as  in  figure 


and 


I=E  i/(-L-y+  (-c-^y 
4s  -^E?DUD?rHI — UTJ-LHH 

Figure  S Figure  9 


12, 


also 


I = E (w  C ■ 

I 


1 


Figure  7 


Figure  13  indicates  an  inductance  and  capacity  in 
series,  shunted  by  a capacity  in  parallel.  This  is  a 
“dummy”  antenna  of  negligible  resistance  for  which 


JWMU1TL 

rurrinji 

CD2  L C — 1 

x — 

HJiTLTLr-t  1 

II 1 

— • “ •C,  + «»Cl  (1-a'LC,) 

also 

F 

Figure /O 

— II — 


Figure  // 

—f— 


I = 


and  E = I X 


X 

Resonance 


Figure  /2  Figure  /3 

Various  circuit*  showing  resistance,  inductance  and  capacity  connected  in 
series  and  parallel 

I 


In  a radio  circuit,  containing  a resistance,  an  induct- 
ance and  a capacity,  in  series,  which  is  the  usual  radio 
circuit,  we  have  seen  that, 

E 

I _ 


Vr=  + (.l-^)' 


'(D  - :,) 

For  a circuit  with  capacity  only, 


I 


F.  v)  C and  E = 


Now  if  we  select  such  values  of  L and  C so  that 

1 1 

»L  = . Then  <o  I. = 0 

o)  C a ) C 

and  £ 

I = 


An  inductance  and  capacity  in  series  are  shown  in 
figure  8.  Then, 

1=  — and  E = I ( o>L — ^ 

1 V «C  / 

0)  L. ~F. 

to  L 

For  a resistance  and  a capacity  in  series  as  in  figure  9. 

E 

1=  


also 


E = I 


Vr=+  (tc)' 

^**+T^rT 


10, 


For  a resistance  and  inductance,  in  parallel  as  in  figure 


"E  H-i-y 


v R-  + 02 

E 

I = 

R 

The  current  is  then  limited  solely  by  the  resistance. 

To  explain  this  more  fully,  let  us  take  the  case  of  a 
simple  valve  which  is  shown  in  cross  section  in  figure 
14-A.  The  frictional  resistance  of  the  opening  represents 
the  resistance  of  the  circuit,  i.  e.,  ohms.  The  pressure 
on  the  water  corresponds  to  the  E.M.F.  of  the  circuit, 
and  the  amount  of  water  that  will  flow  to  amperes.  Now, 
if  w L predominates  as  in  figure  14-B,  then  the  opening  is 

1 

smaller  and  the  resistance  is  higher.  If  — — predomi- 

G>  C 

nates,  then  we  have  the  condition  of  figure  14-C ; the 
opening  is  small  and  the  resistance  is  still  high.  But, 

1 

if  uL  = the  openings  in  the  body  and  spindle  of 
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the  valve  coincide  and  the  amount  of  water  that  will  then 
flow  is  determined  solely  by  the  pressure  and  the  frictional 
resistance  of  the  opening  in  the  pipe. 

Critical  Frequency 

This  arises  from  the  condition  of  resonance.  If  the 
resistance  of  the  circuit  is  constant  and  we  adjust  L or  C 

1 

so  that  <o  L = 0 

at  C 

1 1 1 

then,  «L  = or  at1  — or  « = 

•C  LC  V’LC 

and  since  a>  — 2ir  f 

1 

then  fc  = 

2*- VLTC 

This  is  true  for  the  usual  radio  circuit  where  the  value 
of  R is  very  small.  The  formula  that  takes  in  the  value 
of  the  resistance  R is 

f=_LV~ IE. 

2 it  L C 4 L* 

R 

If  R is  small,  then reduces  practically  to  zero  and 

4 L 

1 

the  formula  becomes  f = 

2 7T  V L C 

It  can  be  shown  that  for  high  efficiency  in  radio  sets, 
that  the  natural  frequency  of  the  transformer  secondary 
and  the  condenser  should  be  the  same  as  that  of  the 
generator.  That  is,  the  leakage  reactance  of  the  second- 
ary should  equal  the  capacitive  reactance  of  the  condenser. 
The  leakage  reactance  of  the  secondary  can  be  trans- 
ferred back  to  the  primary  by  dividing  it  by  the  square  of 
the  ratio  of  transformation.  This  primary  reactance  is 
made  up  of  the  leakage  reactance  of  the  transformer,  the 
leakage  reactance  of  the  generator,  and  the  reactance  of 
the  regulating  reactance  coil  if  any. 

Take  as  an  example,  a 1 . kw.  500-cycle  transformer 
with  a 220- volt  primary  and  an  11, 300- volt  secondary 
shunted  by  0.008  mfd.  condenser;  suppose  the  primary 
current  is  10  amperes : the  voltage  on  condenser, 

J 2X~W 

V m„  = 1000\ 

spark  rate  X mfd. 


16,000 


and  V,j  = 


2 X 1000 
1000  X 0.008 


From  the  relation  a>  L-,  =- 


= 11,300 


-,  L.  should  equal 


when  L2  = leakage  reactance  referred  to  the  sec. 

<**  C 

Operating  12  per  cent  off  resonance  for  a good  spark 
tone  = 500 — (500  X 12)  = 440  cycles 
1 1 X 10" 

= = 16.5  henries 

w*C  4*J  X 4402  X -008 

Secondary  leakage  reactance  = 2 ir  X 500  X 16.5  = 52,800 
ohms. 

When  the  gap  is  in  action  and  the  transformer  second- 
ary is  practically  on  short  circuit,  the  current  in  the 
Sec  V 11,300 

secondary = = 0.218  ampere. 

a>  L 51,800 


= 16,000  volts 


^ b rigure/4 C d 

Cross  section  of  a simple  valve  used  to  illustrate  the  relation  of 
resistance,  inductance  and  capacity 

When  the  secondary  is  charging  the  condenser  with  the 
gap  not  discharging  l=<oCE  = 2n-X  500  X 0.008  X 
10^  X 11,300  = 0.283  ampere.  For  working  conditions, 
take  the  average  of  these  two  or  0.25  ampere.  This  is  an 
approximation. 

The  ratio  of  transformation  for  the  conditions  out- 
lined above 

Pri  I 10  amp. 

= = = 40- 

Sec  I 0.25  amp. 

Ratio  squared  = 40  X 40  = 1600  and  the  total  primary 
16.5 

inductance  = = 0.01  henry.  The  total  primary 

l,6p0 

reactance  must  equal  2 it  X 500  X 0.01  = 31.4  ohms. 

- This  must  be  made  up  of  the  leakage  reactance  of  the 
primary,  the  leakage  reactance  of  the  generator,  and  the 
reactance  of  the  primary  choke. 

Methods  of  finding  the  leakage  reactance  of  generators 
will  be  given  in  a paper  on  500-cycle  generator  design. 


The  September  Wireless  Age  Will  Contain 

the  first  installment  of  the  story  of  the  Employment  of  Wireless  by  the  American 
Expeditionary  Force. 

Various  types  of  equipment  will  be  described  in  detail  for  the  first  time.  These 
articles  will  be  prorusely  illustrated  by  photographs  of  apparatus  and  stations  under 
actual  operating  conditions. 

The  complete  story  of  Wireless  in  War. — Written  exclusively  for  the  Wireless 
Age  by  Lieut.  Col.  L.  R.  Krumm,  officer  in  charge  of  Radio  Division,  Signal  Corps, 
of  the  A.  E.  F.  and  Capt.  Willis  H.  Taylor,  Jr.,  Co-ordination  Officer,  Radio  Section. 

An  unparalleled  story  of  Wireless  achievement. 
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Roger  s U nderground  Aerials 


'T'HE  Roger’s  wireless  telegraph 
-*■  aerial  for  submarines  is  a closed 
circuit  loop  with  a transmitting  or  re- 
ceiving apparatus  coupled  at  the  mid- 
dle as  shown  in  the  diagram  figure  4. 
The  antenna  wires  11  are  thoroughly 
insulated  from  the  structure  of  the 
vessel  except  at  the  points  12  and  13 
where  a connection  is  made  to  the  hull. 
An  inductance  connected  in  the  middle 


of  the  antenna  transfers  the  incoming 
signal  to  the  detector  circuit  and  the 
variable  condenser  23  is  employed  as 
a tuning  element.  The  same  antenna 
is  used  for  transmitting  purposes,  the 
primary  of  the  oscillation  transformer 
of  the  transmitting  set  being  coupled 
inductively  to  the  coil  16. 

Several  forms  of  the  Roger’s  under- 
ground aerial  have  been  described  in 
a recent  U.  S.  patent.  Figure  2 
shows  where  the  underground  con- 
ductor extends  horizontally  or  sub- 
stantially parallel  to  the  earth’s 
surface.  This  aerial  is  enclosed  with 
a metallic  covering,  casing  or  screen. 
21  which  may  be  a tube  of  lead 
pipe,  iron  or  any  other  suitable  ma- 
terial. The  antenna  is  insulated  from 
the  metallic  covering  by  means  of  the 
insulation  12 ; that  is,  although  the  an- 
tenna is  buried  in  the  earth  it  is  com- 
pletely insulated  therefrom  and  from 
the  metallic  covering  or  casing. 

The  diagram  of  figure  2 shows  a re- 
ceiving apparatus  inductively  coupled 
to  one  end  of  the  aerial,  the  other  end 
(of  the  aerial-)  being  ground  to  earth 
through  the  plate  25.  A conventional 
type  of  transmitting  apparatus,  in- 
dicated to  the  right  of  the  drawing, 
may  also  be  coupled  to  the  coil  24  for 
transmitting  purposes. 

In  the  modification  shown  in  figure 
3,  the  ground  connection  is  replaced 
by  a second  antenna  2 O'  which  extends 
in  the  opposite  direction  to  the  antenna 
20.  The  signal  instruments  are  lo- 
cated between  the  antenna  and  are 
coupled  thereto  by  the  usual  inductive 
coupling.  The  signaling  instruments 
are  encased  in  a metallic  chamber  26. 

Figure  4 shows  structure  similar  to 


figure  3 with  the  exception  that  the 
aerials  lie  on  the  surface  of  the 
ground.  In  figure  5,  the  antenna  is 
elevated  slightly  above  the  surface  of 
the  earth  being  supported  on  struts  or 
pins  28.  The  metallic  covering  in  this 
case  is  not  in  direct  contact  with  the 
earth.  The  covering  may  or  may  not 
be  insulated  from  the  earth. 

Figure  6 shows  two  antennae  of  the 


Roger’s  type  submerged  beneath  the 
water  and  figure  7 shows  the  employ- 
ment of  ground  connection  30  at  the 
outer  end  of  the  antennae. 

The  inventor  remarks  that  careful 
tests  and  experiments  have  shown  that 
by  the  employment  of  sectional  metal- 
lic casing  in  intimate  contact  with  the 
earth,  but  insulated  from  the  radio 
conductor  or  antenna — the  sections  of 
the  casing  being  insulated  from  each 
other  and  connected  by  couplings  of 
insulating  material — very  much  long- 
er antennae  may  be  employed  than  is 
possible  with  the  continuous  metallic 
casing.  He  also  states  that  this  con- 
struction reduces  the  interference  of 
static. 

Careful  scrutiny  of  these  diagrams 
leads  us  to  believe  that  these  under- 
ground aerials  function  like  the  closed 
circuit  loops  in  the  Weagant  system, 
experiments  on  which  were  begun  sev- 
eral years  ago. 
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Diagram  showing  various  arrangements  of  the  aerials 
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CEVERAL  well  designed  transmit- 
^ ters  have  been  described  in  this 
magazine  but  I have  failed  to  see  any 
that  compared,  in  compactness,  short 
leads  and  simplicity,  with  the  transmit- 

ttectrodes..  Sap  .. 


Bus  Bor 


Panel  Transmitter 

necting  to  the  antenna  switch  as 
shown  in  figure  4. 

The  stationary'  electrodes  are  con- 
nected in  the  rear  by  heavy  bus-bar 
cut  in  two  semi-circles,  6 electrodes  on 

Watts  sta  Bar  ff-ef 


''toner  tronsf 


Condenser 

Rear  View 


Boner  tronsf 


' Condenser 


Figure  1. — Showing  rear  view  of  the  panel 
transmitter 

ter  shown  in  the  accompanying  draw- 
ings. It  is  designed  for  those  who  de- 
sire a compact  and  efficient  transmit- 
ter instead  of  a cumbersome  and  com- 
plicated one. 

The  panel  is  a marble  slab  30"  x 18" 
x 1J4".  Bakelite  or  some  such  ma- 
terial, however,  is  better  since  it  is 
hard  to  obtain  marble  free  from  metal 
veins  which  would  cause  serious 
losses.  It  is  supported  by  a base- 
board 30"  x 20"  x 1"  and  is  supported 
by  brackets  at  each  end.  On  the  face 
of  the  panel  is  mounted  a hot  wire  am- 
meter on  the  left,  a Vernier  type  ro- 
tary gap  in  the  center  and  a wattmeter 
on  the  right  as  shown. 

The  rotary  gap  has  12  stationary 
electrodes  (only  8 are  shown)  in  a 
12"  circle.  A light  rotating  arm  10" 
long  is  mounted  on  the  motor  shaft 
and  insulated  therefrom.  The  1/20 
H.P.,  6000  R.P.M.  series  wound 
motor  is  securely  mounted  on  the  rear 
of  the  panel,  the  shaft  protruding 
through  a hole.  Any  fan  motor 
will  answer  the  purpose.  A small 
rheostat  mounted  on  the  operating 


Top  Vie* 

Figure  2. — Top  view  ehowing  the  position  of 
the  various  instruments 

each  half  as  shown.  A bar  x 
is  used  for  electrodes. 

The  transformer  is  a 1 kw.  open 


Osc 

Tronsf 


plates.  Its  capacity  should  be  about 
0.008  mfd.  for  200  meter  wave.  It 
is  mounted  so  that  the  terminals  will 
meet  the  transformer  terminals  which 
may  be  changed  to  make  a short  lead. 

The  oscillation  transformer  is 
placed  on  the  condenser  case  as  shown. 
Its  base  and  uprights  are  hard  wood 
with  bakelite  supports  for  the  copper 
ribbon.  The  primary  which  may  be 
stationary,  has  5 turns  of  heavy  rib- 
bon. The  secondary  which  slides  on 
an  insulating  bar  has  9 turns.  In  both 
cases  the  turns  are  spaced  apart. 
The  pancake  type  has  proven  more  ef- 
ficient than  the  “bird-cage”  type.  The 
connector  used  to  vary  the  inductance 
is  soldered  to  heavy  flexible  ribbon 
or  wire.  It  is  provided  with  a set 
screw  so  it  may  be  secured  well  after 
tuning.  One  is  sufficient  for  each  in- 
ductance. Fixed  values  are  not  ad- 
vised because  changes  in  various 


Power 

Tronf. 

i 


Choke 


Jnt  sir. 


Rheostat 


Figure  4. — Diagram  of  circuit  used 


MOV  AC 


core  with  a \ 
mounted  in  a 


variable  reactance  coil 
i case,  allowing  close 


Stationary 

elect  rode  ^ 

Figure  3. — Front  view  of  panel  with  instruments  inclosed 


table,  is  hooked  in  series  to  vary  its 
speed.  The  gap  is  quick  to  start  and 
stop  and  produces  a high  musical  note. 
It  runs  with  less  vibration  than  if  a 
heavy  disc  was  being  propelled.  It 
may  be  started  and  stopped  by  con- 


variation  of  power.  However,  any 
well  designed  transformer  will  do. 

The  condenser  is  a glass  plate,  oil 
immersed  type.  Four  banks  of  four 
plates  each  are  connected  in  series 
parallel  to  reduce  the  strain  on  the 


things  will  require  constant  changes  of 
inductance. 

All  low  tension  wiring  is  lead  cov- 
ered and  the  lead  grounded.  It  should 
be  run  at  right  angles  to  high  tension 
leads  and  as  far  away  as  possible. 

Condensers  are  shown  as  protective 
devices,  but  the  writer  would  advise  a 
high  resistance  carbon  rod  placed 
across  the  line  and  grounded  in  the 
middle  as  condensers  break  down  eas- 
ily. 

A switch  may  be  used  to  cut  the 
H.W.M.  out  of  the  circuit,  but 
switches  in  the  high  tension  circuits 
are  sure  to  cause  trouble  and  losses  of 
energy. 

If  a little  care  is  taken  in  placing 
the  various  instruments  very  short 
leads  will  result.  A short  ground  lead 
and  longer  antenna  lead  is  preferable 
than  the  reverse.  Use  of  a magnetic- 
ally controlled  antenna  switch  and  a 
relay  key,  allows  remote  control. 

Herbert  M.  Walleze — U.  S.  N. 
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The  Marconi  V.  T.  —A  Three-Electrode  Oscillation  Detector  of 


Approved  Operating  Characteristics 


A MATEUR  experimenters  who 
have  been  accustomed  to  use  the 
audion  detector  will  greet  with  pleas- 
ure the  announcement  that  the  Mar- 
coni Company  is  now  able  to  supply 
three  electrode  tubes  for  experimental 
purposes  in  any  quantities.  Several 
types  of  vacuum  tube  detectors  were 
developed  for  specialized  services  dur- 
ing the  war,  but  realizing  that  a good 
majority  of  the  amateurs  are  not  in 
position  to  purchase  a'  family  of  vac- 
uum valves,  the  Marconi  Company  has 
provided  an  all-around  detector  of  uni- 
form operating  characteristics  which 
may  be  said  to  represent  an  average 
of  the  good  points  of  all  vacuum  tubes. 


Figure  1. — The  Marconi  V.T.  Oscilla- 
tion detector 


A point  that  will  make  special  appeal 
to  the  experimenter  is  that  the  Mar- 
coni V.  T.’s  are  standardized.  This 
insures  to  all  purchasers  a uniform  de- 
gree of  sensitiveness  and  does  away 
with  one  of  the  chief  objections  put 
forth  by  former  buyers  of  vacuum 
tubes. 

The  Marconi  V.  T.  is  built  to  take 
the  standard  4-contact  base  which 
makes  all  connections  to  the  grid, 
filament  and  plate  when  the  bulb  is 
inserted.  The  tube  has  the  usual  grid, 
plate  and  filament.  The  filament  oper- 
ates off  a four-volt  storage  battery 
without  a rheostat.  If  a 6 volt  storage 
battery  is  employed,  a 10  ohm  variable 
rheostat  should  be  connected  in  the 
filament  circuit.  The  filament  current 


is  approximately  .7  ampere.  The  plate 
voltage  for  reception  lies  between  20 
and  60  volts.  In  the  amplification  cir- 
cuit shown  in  figure  3,  the  plate 
E.M.F.  should  be  80  volts. 

The  D.  C.  characteristics  of  the  tube 
for  various  plate  potentials  up  to  375 
volts  are  shown  in  figure  4 and  indi- 
cate uniformity.  Figure  5 shows  the 
curve  of  voltage  amplification  which 
compares  favorably  with  other  types 
of  detector  bulbs. 

The  preferred  detection  circuit  in 


mounted  on  a base  ready  for  use. 
This  saves  the  user  a good  deal  of  ex- 
perimenting, for  unless  he  possesses  a 
bridge  for  making  resistance  measure- 
ments he  would  have  some  difficulty 
in  securing  the  required  resistance. 

For  amateur  experimenters  who  de- 
sire to  work  their  200  meter  sets  over 
great  distances,  the  circuit  for  the  cas- 
cade amplifier  in  figure  3 has  been  pro- 
vided. It  is  believed  that  once  the 
experimenter  has  an  opportunity  to 
observe  the  amplification  which  this 


figure  2 shows  the  usual  inductively 
coupled  receiving  tuner,  the  secondary 
coil  of  which  is  shunted  by  a variable 
condenser  of  say  .0005  mfd.  maximum 
capacity,  although  for  the  shorter 
range  of  wave  lengths,  this  condenser 
may  be  dispensed  with.  The  grid 
condenser  may  be  fixed  or  variable. 
Its  capacity  should  be  approximately 
.0001  mfd.  A grid  leak  of  2 million 


circuit  makes  possible,  he  will  employ 
none  other.  It  is  to  be  noted  that  the 
plate  circuit  of  the  first  tube  is  coupled 
to  the  grid  circuit  of  the  second  tube 
throught  the  choke  L3 ; and  that  the 
plate  circuit  of  the  second  tube  is 
coupled  to  the  grid  circuit  of  the  third 
tube  through  a resistance  R-l  of  2 
million  ohms.  The  leak  resistances  R 
have  resistance  of  2 million  ohms  each. 


ohms  is  connected  between  the  grid 
and  filament  in  order  to  provide  maxi- 
mum ratification.  The  leak  prevents 
the  piling  up  of  high  negative  po- 
tentials on  the  grid  which  otherwise 
would  render  the  tube  inoperative. 

Although  these  leaks  can  be  made 
by  drawing  lead  pencil  lines  between 
two  binding  posts  on  cardboard,  the 
Marconi  Company  has  provided  stan- 
dardized leaks  of  2 million  ohms 


A particular  feature  of  this  circuit 
is  the  use  of  a single  battery  for  the 
filaments  and  another  battery  for  the 
plate  circuits  of  all  tubes.  The  current 
consumption  of  the  three  filaments  in 
parallel  is  approximately  2.2  amperes. 
The  plate  battery — commonly  known 
as  the  “B”  battery — should,  in  this 
circuit,  have  a potential  of  80  volts  for 
maximum  amplification.  The  choke 
L-3  has  an  inductance  of  approxi- 
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Free 


MAIL  THE  COUPON 


(Don’t  miss  the  opportunity  to  get 
' this  Interesting  and  instructive 
Booklet— "A  Message  To  The  Tel- 
egraph Operator.”  It  is  FREE. 
There  Is  no  obligation.  Contains 


facts  every  Wireless  and  Morse 
Operator  should  know — facts  that 
will  be  worth  thousands  of  dollars 
to  you  In  the  future.  Divulges  the 
secret  of  high-speed  sending.  Tells 
how  to  become  a rapid  and  accurate 
receiver.  Gives  the  cause  and  cure 
of  weakened  and  loss  of  grip.  Tells 
how  to  get,  and  keep  in  good  health. 
Explains  fully  the  Candler  System, 
what  it  has  done  for  others,  and 
what  it  will  do  for  you.  There’s  a 
thrill  on  every  page.  No  matter 
whether  a beginner,  or  old  in  the 
business — you  should  read  this 
Booklet. 

CANDLER 

SYSTEM 


The  more  skilled  you  are  in  the 
art  of  telegraphy;  the  better  your 
understanding  of  the  Mental  and 


Physical  factors  in  telegraphy,  the 
more  rapid  your  advancement. 

Ten  or  fifteen  minutes  a day, 
devoted  to  the  exercises  contained  in 
the  Candler  System,  will  do  more  for 
you.  in  a Bhort  time,  than  many  ac- 
complish In  a lifetime. 

Be  a High-Speed  Sender 
and  Receiver 

The  Candler  System  is  Just  one 
Interesting  revelation  after  another. 
From  the  very  first  your  sending 
will  show  marked  improvement  both 
In  Quality  and  Speed.  You  will  be 
able  to  copy  more  rapidly,  and  with 
greater  ease.  Your  physical  condi- 
tion will  be  improved  to  a remark- 
able degree.  You  will  be  conscious 
of  necessary  courage  to  go  thru  with 
whatever  you  undertake. 

Command  Top  Salary 

Many  of  the  fastest  and  best  paid 
operators  in  the  world  have  per- 
fected themselves  by  taking  the 
Candler  System.  Thousands  are 
profiting  by  its  teachings. 

The  Candler  System  is  built  along 
scientific  lines.  The  methods  em- 
ployed are  easy  of  accomplishment 
and  il 


fled  approval  of  the  medical  profes- 
sion, and  the  endorsement  of  tel- 
egraph officials  and  operators  every- 
where. 

Results  are  immediate  and  lasting. 

The  Candler  System  is  Guaranteed  to 
do  just  what  we  claim.  Our  Guaran- 
tee is  unconditional. 

If  you  want  Good  Health — rapid 
advancement — top  salary,  lose  no 
time  In  taking  the  Candler  System. 


Mail  This  Coupon  Now 


THB  CANDLER  SYSTEM  CO. 
Dept.,  W.,  123  Bast  40th  St., 
Chicago,  Ills. 

Send  me  Free  of  Charge,  your  book, 
let,  “A  Message  To  The  Telegraph 
Operator”  with  full  particulars  re- 
garding the  Candler  System. 


mately  20  henries.  It  can  be  made  by 
winding  10,000  turns  of  No.  36  enamel 
wire  on  a core  of  silicon  steel  or  iron 
wire  Yi"  in  diameter  and  3"  long. 
Condensers  C-4  should  have  a capacity 
of  .005  mfd.  each. 


by  putting  60  volts  on  the  plate  cir- 
cuit and  then  carefully  adjusting  the 
rheostat  until  loud  signals  are  obtained 
for  distant  stations.  Other  values  of 
plate  voltage  should  then  be  tried  and 
different  filament  temperatures  keep- 
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6rkt  potent/o/  rotative  to  negative  end  of  f i/ament  /n  ro/ts 

Figure  4.— The  D.  C.  characteristics  of  the  tube  for  various  plate  potentials  indicate 

uniformity 


There  are  certain  precautions  which 
the  operator  should  take  in  the  opera- 
tion of  this  tube.  It  should  be  noted 
that  its  operating  life  is  approximately 
1500  hours  and  this  means  that  if  the 
amateur  uses  the  tube  four  hours  per 
day,  its  life  will  extend  over  a period 
of  one  year.  By  careful  use  of  this 
tube,  still  longer  life  may  be  ex- 
pected. 

If  the  potential  of  the  filament  bat- 


ing the  filament  current  well  within 
the  limits. 

The  filament  should  not  be  burned 
at  higher  temperatures  than  are  neces- 
sary for  strong  signals  as  lower  tem- 
peratures will  tend  to  prolong  its  life. 

If  a battery  in  excess  of  four  volts 
is  used  for  the  filament,  care  should  be 
taken  to  cut  in  all  the  resistance  at  the 
rheostat  immediately  after  the  valve  is 


jgjl 


Figure  S. — The  curve  of  voltage  amplification 


tery  exceeds  four  volts,  care  should  be 
taken  not  to  exceed  the  stated  filament 
current  of  .7  ampere. 

The  required  filament  temperature 
can  be  obtained  without  an  ammeter 


put  out  of  service,  for  otherwise  the 
storage  battery  may  recuperate  suf- 
ficiently, while  standing  idle,  to  bum 
out  the  filament  the  next  time  the  fila- 
ment circuit  is  closed. 
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Also  Used  on  the  Vickers  Vimy 
Trams- Atlantic  Flight 


MARCONI  V.  T 

$7.22  each 

Standardized  Socket  . . . $1.50  additional 


Fleming  Pat.  No.  803884 
De  Forest  Pat.  Noe.  841387-878532 


Agreements  recently  effected  have 
made  vacuum  tubes  available  for  ex- 
perimental use.  The  Marconi  V.  T.  is 
the  only  vacuum  tube,  or  audion,  which 
may  be  sold  to  amateurs,  laboratories, 
schools  «f  instruction  and  experi- 
menters. 


A highly  developed,  all-around  tube  for  use  as  a detector  and  ampli- 
fier in  wireless  communication.  It  has  practically  the  same  electrical 
constants  as  the  tube  used  by  the  Allied  armies  and  navies  throughout 
the  war  in  continuous  wave  transmission  and  reception. 

The  approximate  operating  life  of 
the  MARCONI  V.  T.  is  1,500  hours. 

Class  I. — Designed  for  use  as  a detector;  operates  with  plate  potential  of  20 
to  60  volts. 

Class  II. — Designed  for  use  as  an  amplifier;  plate  potentials  from  60  to  110  volts 
may  be  applied. 

Tubes  in  either  class  may  be  used  for  detection  or  amplification,  but  those  of 
Class  I are  best  as  detectors,  and  Class  II  tubes  are  superior  as  amplifiers. 

Send  all  remittances  with  order  to 

COMMERCIAL  DEPARTMENT 

Marconi  Wireless  Telegraph  Co.  of  America 

Woolworth  Building,  233  Broadway,  New  York 
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A Receiving  Transformer  for  Arlington 

Time  Signals 


'T'HE  receiving  transformer  shown 
A in  the  accompanying  drawings  is 
suitable  for  the  reception  of  wave 
lengths  up  to  3,000  meters  when  used 
with  the  average  amateur  antenna. 
The  unusual  feature  of  this  trans- 


ber  paneY  The  tube  is  clamped  to 
the  base  with  a metal  strip  held  down 
at  each  end  with  a wood  screw.  The 
inductance  of  this  coil  is  approxi- 
mately 6,000,000  centimeters. 

The  secondary  inductance  consists 


tance  of  this  coil  is  approximately 
6,000,000  centimeters,  and  when 
shunted  by  a capacity  of  .0005  mfd. 
will  respond  to  a wave  of  3,250  meters. 

The  shaft  is  of  hard  wood  %"  in 
diameter  by  8 y2"  long.  It  passes 


Top  plan  view  of  the  receiving  transformer  showing 
primary  and  secondary  coils  mounted  at  a 45  degree 
angle  with  relation  to  shaft 


Side  elevation  and  dimensions  of  construction 


former  is  the  method  of  mounting  the 
primary  and  secondary  coils.  Each 
coil  is  mounted  at  a 45  degree  angle 
with  the  shaft.  This  permits  the 
coupling  to  be  varied  through  a 180 
degree  scale,  and  allows  room  for  the 
shaft  to  pass  through  without  inter- 
fering with  the  windings. 

The  primary  inductances  consists  of 
200  turns  of  No.  28  S.S.C.  wire  wound 
on  a shellaced  paper  tube  6"  outside 
diameter,  3J4"  long,  3/16"  thick. 
Eleven  equally  spaced  taps  are 
brought  out  and  connected  to  one  of 
the  11 -point  switches  on  the  hard  rub- 


of  240  turns  of  No.  30  wire 

wound  on  a shellaced  paper  tube  4J4" 
diameter,  3"  long  and  3/16"  thick. 
Eleven  equally  spaced  taps  are 
brought  from<this  coil  to  another  11- 
point  switch,  with  extra  flexible  green 
silk  covered  telephone  cord.  These 
leads  should  pass  through  11  holes 
drilled  through  the  wood  block  which 
supports  the  tube,  near  the  shaft,  so 
as  to  reduce  the  strain  on  the  connec- 
tions. All  connections  must  be  sol- 
dered. The  tube  is  mounted  on  the 
block  before  winding  and  held  with  6 
pins,  three  at  each  end.  The  induc- 


through  the  secondary  coil  support  at 
a 45  degree  angle  and  is  held  by  a 
wooden  pin  glued  in  place.  The  knob 
is  turned  from  y2"  hard  rubber  and 
pinned  to  the  shaft. 

The  base  is  of  hard  wood  1"  thick. 
The  panel  is  fastened  to  the  base  with 
3 wood  screws  as  shown.  Four’ hard 
rubber  binding  posts  are  mounted  on 
the  panel,  two  for  the  secondary  and 
two  for  the  primary. 

This  scheme  of  coupling  may  be 
used  with  any  size  of  tuner,  and  can 
easily  be  mounted  on  a panel  or  cabi- 


Panel  board  with  switches  and  binding  posts 
mounted 


riometer  connected  in  series  with  the 
primary  will  be  useful  when  close  tun- 
ing is  desirable.  The  coupler  can  be 
used  with  an  ordinary  crystal  detector, 
but  is  intended  primarily  for  audion 
work. 

Clyde  J.  Fitch — Massachusetts. 
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Soldering  Copper  for  Delicate  Work 


pj^INE  apparatus  and  instrument 
-*■  work  involves  a considerable 
amount  of  delicate  soldering  work 
which,  like  many  other  things,  is  best 
done  with  properly  designed  tools. 
The  soldering  copper  shown  in  the 
accompanying  sketch  will  help  won- 
derfully in  many  of  those  particular 
and  hard-to-get  at  jobs.  A large  bind- 
ing post  and  a bit  of  brass  rod  will 
suffice  when  improvising  for  a short 
job  but  the  usefulness  of  the  more 
permanent  type  well  warrants  its  con- 
struction. In  either  case  the  body 
should  contain  sufficient  mass  to  store 
a considerable  amount  of  heat.  The 
right  angle  feature  provides  a comfort- 
able working  posture  and  does  not 
obscure  the  work  from  view  while 
soldering.  It  also  permits  the  heating 


of  the  tool  on  a gas  range  without  oxi- 
dizing the  tip  by  allowing  oply  the 
body  to  come  in  contact  with  the  flame, 


Improved  soldering  tool  for  delicate  work 


which  means  in  other  words,  less  filing 
and  retinning.  In  work  on  fine  wires, 
the  tip  will  work  nicely  with  exten- 
sions up  to  one  inch. 

C.  H.  Biron — Massachusetts. 


Contest  Winners  for  August 

The  June  Wireless  Age  subject  for  discussion  was:  “What  are  the 
relative  merits  of  the  regenerative  vacuum  tube  receiver  and  the  cascade 
vacuum  tube  amplifier  for  radio  reception  at  amateur  wave  length?” 


First  Prize — The  Regenerative  Receiver 
and  the  Cascade  Amplifier  for  Amateurs 


T N pre-war  amateur  stations,  the  cas- 
' cade  amplifier  was  usually  regarded 
as  an  expensive  luxury,  because  of  the 
necessity  of  a separate  battery  for  each 
bulb,  and  the  multiplicity  of  other 
equipment  required.  In  addition,  it 
was  difficult  to  adjust  readily,  and  be- 
cause of  these  defects  it  found  only  a 
limited  application,  being  more  of  a 
novelty  than  a utility. 

At  the  hands  of  modern  research 
engineers,  however,  an  improved  type 
of  vacuum  tube  was  evolved,  which 
does  away  with  the  critical  adjustment 
required  by  the  old  type  of  tube  and 
makes  the  cascade  amplifier  a practical 
device.  Tubes  similar  to  this  are  now 
being  placed  on  the  market  for  the 
amateur  experimenter,  and  through 
their  use,  we  may  expect  the  cascade 
amplifier  to  become  common  in  all  of 
the  more  advanced  amateur  stations, 
taking  the  position  formerly  held  by 
the  regenerative  receiver. 

The  most  common  regenerative  cir- 
cuits in  use  at  the  present  time  are  of 
the  following  types:  The  variometer 
type,  as  used  in  a popular  amateur  re- 
ceiver; the  tickler  coil  regenerative, 
largely  used  by  the  U.  S.  Navy;  the 
condenser  regenerative ; and  the  single 
coil,  direct-connected  type,  used  in  the 
Simon  airplane  receiver.  There  is  still 
another  type  which  was  described  in 
the  june  Wireless  Age  by  Mr.  M.  W. 


Sterns.  These  are  all  fairly  simple,  re- 
quiring a minimum  of  apparatus,  a 
single  vacuum  tube,  and  only  one  set 
of  batteries.  Since  the  upkeep  cost 
of  the  batteries  required  for  a cascade 
receiver  is  considerable,  there  is  no 
doubt  but  that  the  regenerative  set 
will  always  remain  popular ' among 
amateurs  of  limited  means.  Another 
point  in  its  favor  is  the  simplicity  of 
adjustment  which  is  so  essential  when 
interference  is  bad,  although,  as  I 
have  already  mentioned,  the  cascade 
amplifier  in  its  perfected  form  is 
equally  simple.  The  main  points  in 
favor  of  the  regenerative  receiver  for 
amateur  purposes,  are:  Low  initial 

cost;  greater  simplicity  of  apparatus; 
and  lower  upkeep  cost  of  batteries  and 
tube  renewals. 

The  cascade  amplifier,  on  the  other 
hand,  is  absolutely  necessary  for  cer- 
tain types  of  receiving  work,  as  with 
the  directional  loop  antennae,  the  use 
of  which  would  be  a long  step  forward 
in  solving  the  interference  problem. 
Also,  the  use  of  recently  perfected 
static  eliminators  will  make  it  possible 
to  use  a greater  degree  of  amplification 
which  should  permit  some  remarkable 
receiving  ranges. 

The  question  of  supplying  battery 
current  for  a multi-stage  amplifier  is 
best  met  by  using  a medium-sized  stor- 
age battery  of  perhaps  60  ampere 


Concentrate 

Your 

BUYING 


It  is  easier,  better 
and  less  costly  to 
buy  your  tools 
and  supplies 
from  one  first-class, 
real,  live  house 
that  knows  how 
to  supply  your 
wants  at  the  right 
prices. 

For  years  we  have 
made  a specialty 

of  tools  and  sup- 
plies. 

Advise  us  your 
needs — We  will 
supply  them. 


T.  P.  WALLS 
TOOL  & SUPPLY  CO. 

INC 

75-77  Walker  St,  New  York  City 


Telephone  Connecting  all  Department > 
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Supplies— Apparatus 

Knob  (Illustrated  above)  1^4  x %" 
Hole  through  center  (or  mounting.  Postpaid  20c 

CONTACT  POINTS,  brass,  7/32  x 7/32 
with  screw  for  mounting.  Postpaid,  per 
dozen,  25  cents. 

KNOB  AND  SWITCH 
I.EVER,  mounted  on 
brass  bearing  and 
shaft  2 Inches  long 
threaded  6-32.  Knob 
used  illustrated  above. 

Each,  40  cents;  post- 
age, 6 cents. 

Knob  11116  x 1’ 

With  8/32  brass  threaded  bushing.  Postpaid  20c 

Catalog  ready  about  July  10.  Send  4 
cents  in  stamps. 


Bakelite  panels,  about 
9Vzx\9xVa  Black  XX  $4.00 
19xl9xV4  Black  XX  8.00 
9V£xl9x3/16  Black  XX  3.00 
19x19x3/16  Black  XX  6.00 


A.  H.  CORWIN  & CO. 


^ 924  Kinney  Building  Newark,  N.  J.  J 

TELEGRAPHY 


Both  wire  and  wireless,  and  Station  Agency  taught 
thoroughly  and  quickly.  BIG  WAGES  NOW  PAID. 
Some  of  our  recent  graduates  procuring  $138.00  per 
month  to  start.  Great  opportunities  for  advancement.  Our 
school  the  oldest  and  largest— annua!  enrollment  600  students. 
Endorsed  by  railway.telegrnph.wirelcssandgovernmentoffl- 
ciala.  Expenses  low— chance  to  earn  part.  Catalog  free.  Write. 

DODGE'S  INSTITUTE,  10th  St.,  Valparaiso,  Ind. 


LARGEST-ELECTRICAL 
SLATEJand  MARBLE  MILLERS 

Send  for  our  Fair-List  No.  7 which 
gives  prices  and  shipping  weights  per 
piece. 

Davis  Slate  & Manufacturing  Company 

CHICAGO-TORONTO 


ANNOUNCEMENT 
Owing  to  Increas- 
ed cost  of  produc- 
tion Incidental  to 
the  unprecedented 
demand  for  The 
Jones  Patented 
Crystal  Detector, 
we  have  been  com- 
pelled to  advance 
the  price  to  $4.00  dating  from  Aug.  15,  1010. 
Jones  Radio  Co.,  3**4  Monroe  St.,  Brooklyn,  N.  Y. 


WIRELESS  ApP-~nu.RawM.uriJ., 

Magnet  wires,  motors,  ex- 
perimenters' needs,  novelties  listed  in  our  Catalogue  C-3. 
Assure  yourself  of  prompt  service  and  right  prices  by  buying 
from  this  world  famed,  reliable.  Experimenters'  Supply 
House.  99  of  every  hundred  order a received  shipped 
loithin  24  houra.  Catalogue  C-3  FREE  on  request. 

THE  NEWMAN-STERN  CO.,  Cleveland.  O. 


AMATEURS! 

Send  for  our  latest  bulletin  of 
wireless  apparatus.  We  can 
furnish  any  wireless  instrument 
made  at  the  lowest  prices. 


Write  us  immediately. 


RADIO  ELECTRIC  CO. 

4614  Henry  Street  Pittsburgh,  Pe. 


hours,  and  having  a rectifier  or  charg- 
ing machine  at  the  station.  With  an 
efficient  rectifier  such  as  the  Tungar 
or  a small  motor  generator,  such  a bat- 
tery can  be  charged  once  a week  at  a 
cost  of  about  fifteen  cents,  whereas 
battery  stations  usually  ask  a dollar  or 
more.  The  initial  investment  required 
will  soon  be  repaid  by  the  money  thus 
saved. 

The  successive  tubes  in  the  cascade 
amplifier  are  coupled  together  by  three 
different  methods,  by  resistances,  by 


impedances,  or  by  transformers,  any 
of  which  can'  be  constructed  by  the 
amateur,  or  purchased  at  a moderate 
cost,  so  that  the  chief  outlay  will  be  for 
the  tubes  and  battery  equipment.  Sum- 
ming up  these  considerations,  we  find 
a large  initial  cost,  larger  upkeep  cost, 
voider  application  for  new  receiving 
devices,  and  increased  receiving  range, 
which  would  seem  to  indicate  that  the 
cascade  amplifier  will  be  a necessity  in 
the  truly  modern  amateur  station. 

Arno  A.  Kluge — California. 


Second  Prize — Regenerative  vs.  Cascade 

Amplifier 


T'HE  regenerative  audion  circuit  is 
popular  for  several  reasons.  Its 
low  cost  is  the  special  inducement 
which  attracts  the  radio  amateur.  The 
operating  results  are  very  satisfactory, 
amplifications  as  high  as  one  hundred 
times  being  recorded.  Only  one  tube 
which  acts  as  detector  and  amplifier  is 
needed, . and  there  is  only  one  high 
voltage  and  one  low  voltage  battery 
to  regulate.  The  number  of  adjust- 
ments in  the  secondary  circuit  are  few, 
only  three  or  four  variable  condensers 
being  necessary.  The  regenerative  cir- 
cuit is  almost  equally  effective  in  re- 
ceiving undamped  waves,  thus  adding 
to  the  utility  of  the  set. 

The  cascade  amplifier  is  a very  fine 
instrument  for  boosting  weak  signals 
to  audible  ones.  The  principal  objec- 
tion to  its  use  is  the  prohibitive  first 
cost — an  audion  detector  and  several 


amplifier  units  being  required.  The 
cascade  amplifier  using  one  plate  and 
one  filament  battery  is  just  beginning 
to  be  recognized  by  the  experimenter, 
and  if  he  possesses  the  funds  to  buy  a 
set  of  this  kind,  he  will  put  it  all  over 
the  fellow  with  a single  bulb  set. 

In  some  cases  each  amplifying  unit 
has  a separate  high  and  low  voltage 
battery  unit,  and  these  are  so  closely 
related  that  an  expert  is  needed  to 
operate  them.  The  amplifier  is  a very 
effective  instrument ; but  for  the  aver- 
age amateur  it  is  a little  beyond  his 
reach.  The  regenerative  circuit  gives 
remarkable  results  with  careful  handl- 
ing, and  being  simpler  than  the  cas- 
cade amplifier  it  continues  to  grow  in 
favor  with  the  progressive  radio  ama- 
teur who  is  impressed  with  practical 
results. 

R.  C.  Hitchcock — Connecticut. 


Third  Prize — This  Experimenter  Prefers 
the  Regenerative  Receiver 


T T is  claimed  by  one  of  the  editors  of 
a contemporary  radio  publication 
that  the  vacuum  tube  cascade  amplifier 
is  far  superior  to  the  regenerative 
valve  for  amateur  work.  The  editor 
bases  his  claims  on  the  matter  of  re- 
liability, claiming  that  the  regenerative 
set  will  work  one  minute  and  won’t 
work  the  next;  that,  in  some  cases,  it 
works  very  satisfactorily  when  the 
amateur  has  no  traffic  to  handle,  but 
when  it  is  most  needed,  the  bulb  can- 
not be  made  to  oscillate  for  the  love  of 
money. 

It  seems  to  me  that  the  set  to  which 
the  gentleman  referred  is  quite  typical 
of  some  of  the  amateur  home-made  re- 
generative sets,  but  I can  assure  him 
that  if  he  has  ever  operated  a regener- 
ative set  using  the  proper  circuit  he 
has  a 100  per  cent,  fool-proof  set. 

If  the  arrmteur  will  choose  a circuit 
which  secures  good  amplification  a 
good  bit  below  the  oscillating  point  of 
the  bulb  and  if  he  fits  his  aerial  change- 
over switch  with  contacts  to  break  the  , 
“R”  battery  circuit  while  transmitting. 


and  not  the  “A”  circuit,  he  will  always 
“come-back”  from  transmitting  and 
find  the  bulb  adjusted  to  almost  per- 
fect amplification.  If  the  filament  cir- 
cuit is  broken  when  sending — not  the 
high  voltage  circuit — the  “A”  battery 
invariably  picks  up  a bit  and  he  finds 
the  set  completely  out  of  adjustment 
when  he  switches  over  to  receive.  The 
reason  for  breaking  the  B circuit  and 
not  the  A battery  is  that  the  B battery’s 
“picking  up”  does  not  affect  the  opera- 
tion of  the  bulb  as  much  as  the  A 
battery  does. 

Another  point  in  favor  of  the  regen- 
erative set  is  the  matter  of  low  cost, 
as  compared  to  that  of  a 3-step  ampli- 
fier. I will  admit  that  the  amplifier  is 
more  suitable  for  reception  over  a 
longer  range  of  wave  lengths  than  is 
the  regenerative  set.  without  changing 
as  many  adjustments,  but  as  the  ama- 
teur wave  is  pretty  closely  defined  be- 
tween 200  and  425  meters,  it  is  a com- 
paratively simple  matter  to  adjust  the 
plate  inductance,  be  it  a variometer 
or  a tapped  coil. 
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I doubt  whether  a 3-step  amplifier 
and  a detecting  valve  are  as  “fool- 
proof” in  operation  as  some  may  be- 
lieve unless  a modern  circuit  using  one 
filament  and  one  plate  battery  is  em- 
ployed. 

Don’t  you  think  that  it  is  a little 
early  to  predict  the  use  of  undamped 
oscillating  sending  sets  for  amateurs? 
It  certainly  cannot  be  expected  until 
some  kind  manufacturer  comes  out 
with  a nice  little  high  voltage  DC 
motor  generator  set  at  a price  some- 
what in  reason. 

I have  been  wondering  quite  a bit 
lately  whether  we  may  not  predict 
transoceanic  amateur  communication 
before  so  very  long.  There  certainly 
must  be  at  least  one  amateur  in  Eng- 
land who  could  help  us  out  at  that  end 
of  the  line — as  soon  as  the  Britishers 
come  out  of  their  “ban-ishment” — and 
I know  there  are  several  amateurs  in 


New  York  City  who  can  most  assured- 
ly offer  the  best  that  can  be  had  in 
amateur  apparatus.  Figure  it  up,  and 
you  will  see  that  the  air-line  distance 
from  New  York  to  some  city  in  Eng- 
land is  not  so  terribly  much  greater 
than  is  the  distance  some  of  the  U.  S. 
“hams”  covered  in  the  long  past  season 
of  1917.  In  addition  look  at  the  great 
expanse  of  water  we  have  to  work 
over — practically  all  the  way  across. 
I’ve  been  thinking  long  and  hard  of 
this  thing  and  want  to  see  some  of  the 
“boys”  up  in  New  York  City  try  it  out. 
I feel  sure  before  many  seasons  pass 
that  it  will  be  done.  If  you  think  it 
worth  while  trying,  and  to  get  the  mat- 
ter stirred  up,  I can  give  the  names  of 
two  amateurs  in  England  whom  I 
know  would  be  eager  and  willing  to 
co-operate  with  our  American  friends 
in  making  tests. 

John  M.  Clayton— "5  BV.” 


Electrician's  Pliers 


A WESTERN  inventor  has  brought 
out  two  types  of  plier  wrenches 
that  will  fill  a long-felt  want  in  any 
mechanic’s  tool-kit.  These  wrenches 
are  quick-acting,  self-adjusting,  al- 
ways taking  a firm  grip  on  any  object 
that  may  be  clamped  in  the  jaws. 


ed  off.  The  pliers  may  also  be  used 
as  a pipe  wrench. 

In  sketch  No.  4 a special  form  of 
pliers  are  shown  gripping  a medium 
size  nut.  It  is  to  be  noted  that  the 
jaws  are  parallel,  and  that  the  handles 
are  far  enough  apart  to  give  good 


Improved  mechanic'!  pliers  suitable  lor  extensive  use 


Their  construction  is  simplicity  itself. 

The  main  feature  claimed  for  the 
wrenches  is  that  the  jaws  are  always 
parallel  when  clamping  objects  of  va- 
rious sizes  whether  the  jaws  are  closed 
or  wide  open.  When  clamping  nuts, 
pipes  or  objects  of  various  sizes,  the 
grip  of  the  handle  is  always  the  same. 

In  figure  1,  the  jaws  are  clamping 
a medium  size  nut  while  in  figure  2 
they  are  holding  a large  size  nut  and 
the  jaws  are  nearly  entirely  open.  It 
will  be  observed  that  the  handles  are 
in  about  the  same  position  irrespective 
of  the  jaw  opening. 

Drawing  No.  3 shows  a pipe  jaw 
that  is  interchangeable  with  the  regu- 
lar jaw  used  for  nuts.  This  attachment 
proves  very  valuable  for  loosening 
nuts  that  have  had  the  corners  round- 


leverage.  This  plier  wrench  has  no 
adjustments.  It  is  semi-automatic  and 
self-adjusting  to  any  size,  such  as  nuts 
or  pipes  that  may  be  damped  in  the 
jaw. 

In  drawing  No.  5 the  jaws  are 
nearly  closed  and  are  gripping  a small 
size  pipe.  Note  that  the  jaws  are 
parallel  the  same  as  they  are  in  figure 
4 gripping  a medium  size  nut.  An 
eight-inch  pair  of  pliers  will  take  a 
three-quarter  inch  pipe.  Moreover,  it 
has  a parallel  jaw  opening  that  will 
take  in  any  flat  object  such  as  a nut. 
As  these  plier  wrenches  have  hook 
jaws  and  end  openings  they  will  ap- 
peal particularly  to  steam  fitters,  elec- 
tricians, automobile  owners  and  me- 
chanics in  general. 

A.  C.  Allen — Illinois. 
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“Superior"  Set  $6 

BRANDES  WIRELESS 
HEADSETS 

Score  100%  efficiency  In  actual  use. 
Clear  In  Tone  Light  In  Weight 
Dependable  in  Service 
Sharp,  unblurred,  readable  signals 
assured  by 

"BRANDES  MATCHED  TONE" 
We  achieve  this  by  perfectly 
matching  the  tone  of  both  receiv- 
ers in  each  set.  This  eliminates 
all  confusion  to  the  ear  due  to  un- 
matched harmonics. 

Your  receiver  is  right  if  it’s  a 
“Brandes." 

Used  by  many  U.  S.  Gov't  experts, 
and  experts  abroad,  by  colleges 
and  technical  schools,  and  by  pro- 
fessionals and  amateurs  every- 
where. 

Trial  Offer — Brandes  Wireless 
Headset  sent  to  you  on  trial  for 
10  days.  Test  it.  compare  it  with 
others,  for  sensitiveness,  clearness, 
distance.  Prove  for  yourself  the 
fine  quality,  the  “matched  tone.” 
The  two  diaphrams.  toned  exactly 
alike,  strengthen  the  signals  and 
prevent  blurring. 

If.  for  any  reason,  you  are  dis- 
satisfied, your  money  back  without 
a question. 

Send  ic  for  catalogue  TV, 

C.  BRANDES,  Inc. 

Room  818 

32  Union  Square,  New  York. 

Wireless  Receiver  Specialists 


DUCK’S 

BIG  300  PP. 

Wireless’&jElectrical 

Catalog  is  now  as  it 
always  has  been,  the 
largest  and  most  com- 
plete and  dependable 
Wireless  Catalog  pub- 
lished. Mailed  for 
12c  in  stamps  or  coin 
which  may  be  de- 
ducted on  first  order 
of  one  dollar.  Cata- 
log not  sent  other- 
wise. This  catalog  costs  us  twice  the 
price  of  other  catalogs. 

Everything  in  wireless  worth  while  is 
listed  in  this  catalog.  The  experienced 
amateur  will  tell  you  to  see  our  catalog 
before  buying.  You  are  thereby  in- 
sured against  an  unwise  purchase.  It 
is  the  Beacon  Light  to  guide  you  right 
in  the  selection  of  your  wireless  ap- 
paratus. No  bigger  or  better  values 
are  obtainable  elsewhere.  Send  for 
revised  price  list.  It  is  yours  for  the 
asking. 

THE  WILLIAM  B.  DUCK  COMPANY 

239-241  Superior  St.,  Toledo,  Ohio 
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Mesco  Wireless  Practice  Set 

For  Learning  the  Wireless  Code 


F The  Practice  Set  comprlrce  a regular  telegraph  key 
without  circuit  breaker,  a special  hlgh-pltch  busier 
one  cell  Red  Seal  Dry  Battery,  and  four  feet  of  green 
•Ilk  covered  flexible  cord. 

The  key  and  busier  are  mounted  on  a highly 
finished  wood  base,  and  three  nickel-plated  binding 
poets  are  so  connected  that  the  set  may  be  used 
for  five  different  purposes. 

List  No.  Price 

342.  Wireless  Practice  Set.  with  Battery  and 

s Cord $3.24 

Price  does  not  include  postage. 

Weighs  4 lbs.  packed. 


MESCO 


Combination  Practice  Set  for 
Learning  the  Morse  and  Conti- 
nental visual  and  Audible  Codes 


This  outfit  Is  the  only  reliable  Instrument  which 
will  enable  students  to  become  proficient  operators 
in  the  U.  S.  Naval  Service,  because  It  Is  equipped 
with  a buzier  and  miniature  lamp  enabling  the  user 
to  master  both  the  visual  and  audible  signals  quickly. 
List  No.  Price 

52.  Practice  Set.  with  Red  Seal  Battery  and 

Cord $4.05 

Price  does  not  Include  postage. 

Weighs  4 lbs.  packed. 

Send  for  the  New  Edition  of  Our 

Catalog  N 28 

It  is  pocket  size,  contains  248  pages,  with  over 
1,000  illustrations,  and  describes  in  plain,  clear 
language  all  about  Bells,  Push  Buttons.  Batteries, 
Telephone  and  Telegraph  Material.  Electric  Toys, 
Burglar  and  Fire  Alarm  Contrivances,  Electric 
Call  Bells,  Medical  Batteries,  Electrically  Heated 
Apparatus,  Battery  Connectors,  Switches.  Bat- 
tery Gauges.  Wireless  Telegraph  Instruments. 
Ignition  Supplies,  etc. 

IT  MEANS  MONEY  SAVED  TO  YOU 
to  have  our  Catalog  when  you  want  to  buy. 

Manhattan  Electrical  Supply  Co.,  Inc. 

New  York:  Chicago:  8t.  Louis: 

17  Park  Place  114  8.  Wells  St.  1105  Pine  St. 

San  Francisco  Office:  604  Mission  St. 


ANNOUNCEMENT 
Owing  to  Increas- 
ed coat  of  produc- 
tion Incidental  to 
the  unprecedented 
demand  for  The 
Jones  Patented 
Crystal  Detector, 
we  have  been  com- 
pelled to  advance 
the  price  to  $4.00  dating  from  Aug.  15,  1919. 
Jones  Radio  Co.,  884  Monroe  St.,  Brooklyn,  N.  Y. 


Wireless  Supplies 
and  Apparatus 

We  supply  material*  and  ap- 
paratu*  tor  experimenter*  and 
amateur*.  See  a*  for  Batteries, 
Switches,  Binding  Posts,  Con- 
densers, Magnet  Wire,  Head  Tel- 
ephones, B users.  Keys,  etc. 

Prices  right  Quick  service. 

We  bay  and  sell  wirmlmss  apparatus 

American  Electro  Technical 
Appliance  Co. 

235  Felton  Street  New  York 


A Neat  and  Efficient  Aerial 
Lead  Support 


T N carrying  the  aerial  lead  from  the 
instruments  to  the  point  where  it 
passes  out  of  the  operating  room,  it 
should  be  supported  at  intervals  on 
neat  insulated  supports.  Although 
several  forms  of  electrose  and  porce- 
lain pillars  suitable  for  this  purpose 
are  on  the  market,  a plain  pillar  of 
genuine  hard  rubber,  bakelite,  or  even 
good  hard  fibre  possesses  all  the  de- 
sirable characteristics  in  the  way  of 
insulation,  and  further,  it  can  be  made 
to  suit  the  exact  requirements  of  the 
individual  installation  in  which  it  is 
used. 

The  size  of  the  rod  used  will  vary 
according  to  the  size  of  conductor  to 


be  run  flat  upon  the  supports,  it  can 
be  secured  by  a machine  screw  passing 
through  the  strip  into  a threaded  hole 
in  the  top  end  of  the  rod,  as  at  B. 

If  the  conductor  be  of  circular  cross- 
section  as  in  the  case  of  wire  or  tub- 
ing, then  the  method  shown  at  C can 
be  used.  This  consists  of  forming  a 
groove  in  the  top  end  of  the  rod  of 
such  a depth  that  the  conductor  comes 
flush  with  the  top  of  the  rod  when  it 
lays  in  the  groove.  It  is  held  in  posi- 
tion by  a cap  made  of  a piece  of  sheet 
brass  with  two  ears  (see  figure  D), 
that  extend  down  on  either  side  of  the 
rod  and  is  clamped  by  a 6-32  screw 


Drawing,  showing  various  styles  of  improved  lead  supporta  and  the  method  of  construction 


be  carried,  but  diameter  by  4" 
high  will  be  found  to  possess  the  re- 
quired mechanical  strength  and  right 
proportion.  There  is  nothing  to  be 
gained  by  using  a much  greater  di- 
ameter rod  than  this  and  the  expense 
mounts  rapidly  with  increase  in  di- 
ameter; on  the  other  hand,  a smaller 
diameter  is  too  weak  mechanically, 
and  gives  the  insulator  an  appearance 
of  frailty.  As  depicted  in  the  draw- 
ings, a wood  screw  of  about  No.  10  or 
No.  12  size  and  1^4"  long  has  its 
head  sawed  off  and  the  smooth  por- 
tion threaded  with  a 10-24  thread. 
The  length  of  this  machine  thread  will 
be  about  It  is  screwed  into  a 

hole  drilled  and  tapped  into  the  bot- 
tom of  the  pillar,  leaving  about  1"  of 
wood  screw  thread  protruding.  If  the 
conductor  is  flat  strip  or  ribbon,  and 
it  is  desired  to  support  it  on  the  pil- 
lars in  an  edgewise  position,  a slot  can 
be  sawed  in  the  top  of  the  rod  for  a 
depth  equal  to  the  width  of  strip  and 
the  same  held  in  place  by  a machine 
screw  passing  through  the  rod  and 
strip  as  at  A.  Where  the  strip  is  to 


passing  through  the  same.  If  desired, 
a plain  tie  wire  may  be  used  in  the 
place  of  the  metal  cap.  However,  this 
is  not  so  good  because  all  the  sharp 
projections  of  the  tie  wire  would  be 
present.  This  should  be  avoided  on 
a conductor  carrying  currents  of  high 
voltage  and  high  frequency.  Another 
and  probably  the  simplest  method  that 
can  be  utilized,  is  to  merely  bore  a 
hole  through  the  rod  to  slip  the  con- 
ductor through,  and  after  all  the  pil- 
lars are  fastened  in  place  the  con- 
ductor is  threaded  through  the  holes 
in  same.  There  are  still  other  means 
of  fastening,  but  they  require  the  chas- 
ing of  threads  on  a lathe  which  is  not 
always  available.  When  the  pillars 
are  mounted  on  brick  walls  a hole 
should  be  drilled  in  the  wall  with  a 
star-drill  and  plugged  with  a soft 
wood  plug  to  accommodate  the  wood- 
screw.  If  a lathe  is  handy,  the  pillars 
may  be  turned  to  a taper  and  a series 
of  grooves  may  be  cut  on  the  surface 
of  the  rod.  The  only  real  requirement 
is  that  the  ends  be  cut  off  square. 

J.  A.  Weaver — Maryland. 
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Radio  Telegraphy  vs.  Telephony  for 
Amateurs 


lV/f  ANY  are  looking  forward  to  the 
time  when  amateur  communica- 
tions will  be  carried  on  by  the  wireless 
telephone  instead  of  by  the  familiar 
wireless  telegraphy.  The  writer  is  of 
the  opinion  that  such  a time  will  never 
be  for  the  reasons  that  are  given  in 
this  article. 

Prior  to  the  war  the  radio  amateur 
station  had  reached  a high  state  of 
efficiency.  The  entire  country  was 
threaded  with  the  so-called  “trunk 
lines”  and  the  public  was  being  well 
served  in  many  localities.  The  short 
wave  regenerative  set  was  being  per- 
fected, and  efficient  200  meter  trans- 
mitters were  a known  quantity.  Had 
not  the  war  interfered  a very  high  state 
of  perfection  would  have  been  reached. 

The  war  called  many  of  us  and  gave 
us  a taste  of  Government  and  com- 
mercial wireless  operating.  Many  im- 
provements were  made.  Vacuum  valve 
circuits  were  brought  down  to  perfec- 
tion, the  barrage  receiver  was  invented, 
ground  wires  and  loops  came  into  use 
and  static  was  Substantially  eliminated. 
The  vacuum  valve  transmitter  for 
wireless  telephony  has  been  improved 
to  such  an  extent  as  to  allow  speech 
transmission  for  hundreds  of  miles. 

The  war  is  now  over  and  the  ama- 
teur is  returning  to  his  old  line  of 


rpHE  term  “radio  amateur”  is  syn- 
-*■  onymous  with  “experimenter.” 
His  motto  is  efficiency  spelled  with  a 
big  “E”  and  he  forever  strives  to  in- 
crease the  range  of  his  set  with  un- 
ceasing vigilance  and  tireless  energy. 
In  order  to  secure  this  increased  effi- 
ciency, it  frequently  becomes  necessary 
to  rearrange  and  change  the  connec- 
tions of  the  apparatus.  Then  too,  in 
the  event  of  the  adoption  of  some  new 
and  up-to-date  piece  of  apparatus  cor- 
rections are  also  necessary. 


work.  Trunk  lines  will  be  carried  to  a 
point  of  perfection,  the  non-synchron- 
ou§  gap  type  of  transmitter  will  be 
pushed  to  the  limit,  many  amateurs 
will  do  serious  work  with  the  vacuum 
tube  wireless  telephone  and  some  may 
cover  distances  of  from  100  to  300 
miles,  but  the  end  of  the  wireless  ama- 
teur insofar  as  the  radiophones  is  con- 
cerned is  in  sight.  Large  concerns 
have  invested  thousands  of  dollars  in 
the  wireless  telephone  and  are  going  to 
make  it  take  the  place  of  the  ordinary 
line  phone.  This  will  be  possible 
through  the  use  of  recently  perfected 
interference  eliminators.  The  long 
lines  between  central  stations  will  go 
down  first.  Their  place  will  be  taken 
by  the  high  power  radio  telephone 
transmitter.  Although  a number  of 
years  may  elapse  the  local  lines  will  be 
the  next  and  last  to  go  down.  Their 
place  will  be  taken  by  short  range 
radio  telephone  sets  operating  as  be- 
fore in  conjunction  with  a central  ex- 
change. 

It  suffices  to  say  that  when  wireless 
telephones  become  universal  there 
will  be  no  novelty  connected  with  them 
and  the  amateur  will  look  for  fresher 
fields  of  experimenting  which  will  not 
be  the  wireless  telephone. 

J.  Stanley  Brown. 


When  the  instruments  are  mounted 
on  a panel,  they  usually  present  a 
more  “commercial”  appearance,  much 
desired  by  some  amateurs.  However, 
the  progressive  element  are  more  de- 
sirous of  results  and  are  willing  to 
sacrifice  mere  appearance  for  range. 
It  is  upon  this  element  that  progress  in 
the  art  is  dependent.  Since  it  is  the 
customary  condition  of  the  average 
amateur  to  be  financially  embarrassed, 
which  means  that  his  funds  are  inade- 
quate to  secure  instruments  which  he 
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LOUD  CLEAR  SIGNALS!! 

AT  ALL  TIMES  | 

with  the 

JONES 
PATENTED 
CRYSTAL 
DETECTOR 

Through  its  remarkable  flexibility,  the 
most  sensitive  spot  In  the  Crystal,  is  instantly 
found  and  permanently  held.  The  Jones 
Detector  presents  six  different  surfaces  of 
the  Crystal  to  the  action  of  the  Needle 
without  removal  of  the  Crystal  from  the 
Holder.  Maximum  audibility  is  thus  ob- 
tained, by  being  constantly  on  a live  spot. 
The  Jones  Detector,  is  now  being  used  by 
both  ship  radio  operators  and  amateurs 
alike,  which  is  a guarantee  of  its  value  and 
effectiveness.  It  is  made  of  solid  brass 
throughout,  with  double  binding  Posts,  and 
non-slipping  Slate  Base.  THREE  DOLLARS 
net  host-paid,  up  to  August  15th.  After 
which  date  the  price  will  be  advanced  to 
FOUR  DOLLARS  postpaid  or  through  your 
Dealer.  We  also  carry  a line  of  Standard, 
up-to-date.  Wireless  material,  and  apparatus 
essential  to  the  requirements  of  the  Pro- 
gressive Amateur,  who  intends  to  construct 
his  own  set.  This  Includes,  switch  points, 
primary  and  secondary  switches,  binding 
posts,  polished  hard  rubber  in  sheets,  for 
front  of  sets,  rubber  knobs,  potentiometers, 
rheostats,  volt  metei*  and  many  other  things. 


This  illustrates  one  of  our  new  Damped 
and  Undamped  Mahogany  Cabinet  Receiving 
Sets  fitted  with  the  latest  Marconi  Vacuum 
Tube.  Send  for  condensed  Illustrated  cata- 
logue and  price  list  today. 

The  JONES  RADIO  COMPANY 

■akm  W tfc*  JONES  PATENTED  CRYSTAL  DETECTOR 
884  Monroe  Street,  Brooklyn,  N.  T. 


Principles  of 

RADIO  TELEGRAPHY 

Untoentty  of  Wisconsin  Extension  Text 

By  CYRIL  ML  JANSKY 

Auodat e Prof— or  of  Electrical  Engineering 
Vnteenitg  of  Wteconetn 

Sold  also  in  loose-leaf  form  at  same  price. 

A full  and  clear  explanation  of  the  prin- 
ciples and  operation  of  radio  telegraphic 
apparatus. 

The  use  of  mathematical  expressions  is 
limited  and  only  the  more  elementary 
mathematics  is  used.  Furthermore,  the 
principles  involved  are  explained  so  fully 
that  a reader  may  omit  toe  mathematical 
demonstrations  and  still  acquire  some  un- 
derstanding of  the  subject 

The  book  was  worked  out  in  the  Ex- 
tension Division  of  the  University  of 
Wisconsin  and  may  therefore  be  accepted 
by  practical  radio  telegraphers  as  a prac- 
tical man’s  book. 

CHAPTER  SUBJECTS 

I.  Magnetic  Phenomena.  II.  Electrostatic 
Phenomena.  III.  Electromagnetism.  IV. 
Units  of  Measurement  V.  Electromagnetic 


tmg  Appliances  and  Methods.  X.  Prac- 
tical Receiving  Appliances  and  Methods. 
XI.  Vacuum  Tubes  and  Their  Use  in 
Radio  Telegraphy. 

242  pages,  6x9,  179  illustrations,  $2.00,  net 
postpaid. 
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1868  Wool  worth  Bldg.  Now  York 


Waves.  VI.  Elementary  Alternating  Cnr 
rents.  VII.  Oadllatory  Circuits.  VIII 
Radio  Circuits.  IX.  Practical  Transmit 


knows  will  increase  the  efficiency  of  his 
transmitter,  he  will  readily  realize  the 
economy  of  a practical  and  efficiently 
grouped  arrangement  of  instruments. 
In  case  that  he  already  has  the  instru- 
ments mounted  neatly  on  a panel  and 
sees  that  the  arrangement  is  inefficient 
or  an  individual  piece  of  apparatus  has 
become  defective,  the  cost  of  making 
the  changes  are  increased  and  it  is  very 
likely  that  the  appearance  of  the  panel 
will  suffer  thereby. 

So  that  if  the  amateur  will  content 
himself  with  a neat  arrangement  of  his 
instruments  with  a view  of  securing 
maximum  efficiency  through  shorten, 
ing  the  connecting  leads,  etc.,  he  will 
be  amply  rewarded  by  a corresponding 
increase  in  the  effective  range  of  his 
transmitter. 

P.  L.  Welke — Maryland. 


Suggestion  for 
Prize  Contest 
OCTOBER 
Wireless  Age 
w 

We  will  pay  the  usual  prizes  of  $10,  $5 
and  $3,  in  addition  to  our  regular  space 
rates,  to  the  three  contributors  who  send 
us  the  best  manuscripts  on  the  following 
subject: 

What  type  of  oscillation  trans- 
former is  best  suited  mechani- 
cally and  electrically  for  200- 
meter  transmission  and  what  are 
the  constructional  details? 


Hawkeye  Radio  Association 

A LL  radio  men  residing  in  Iowa 
should  register  their  names  and 
addresses  together  with  all  informa- 
tion concerning  their  experience,  with 
Mr.  J.  W.  Silcott  of  Brooklyn,  Iowa. 
Reorganization  of  the  Hawkeye  Radio 
Association  has  been  started  by  a few 
of  the  old  members  under  a new  plan 
with  a larger  scope  of  action.  This 
plan  is  similar  to  that  described  in  the 
February,  1919,  issue  of  the  Wireless 
Age. 

The  Association  would  be  glad  to 
hear  of  the  plans  of  other  middle  west 
organizations.  It  is  believed  that  cer- 
tain details  of  the  work  of  a state  or- 
ganization could  be  carried  out  better 
if  all  state  organizations  could  be 
“leagued”  together.  In  order  to  do 
this,  there  should  be  a similarity  of 
scopes  and  aims. 

The  H.R.A.  would  like  to  hear  dis- 
cussions of  the  above  plan. 
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Amateur  Wireless  Telephony 

"DRACTICALLY  every  live,  up-to-  telephone  transmitters  of  sufficient 
date  amateur  has  read  and  studied  power  to  send  100  miles  or  over  will 
something  of  radio  telephony.  There  not  be  used  among  amateurs,  is  their 
have  been  innumerable  articles  and  high  cost.  A set  of  this  kind  requires 
books  on  this  subject  describing  the  a high  D.C.  plate  voltage,  probably  of 
theory  and  practical  uses  of  the  wire-  at  least  500  volts,  and  as  alternating 
less  telephone.  Some  articles  even  tell  current  is  usually  the  only  kind  avail- 
how  to  make  a small  vacuum  tube  able  some  sort  of  rectifier  must  be 
transmitter.  used.  Even  then,  a 500  volt  A.C. 

Amateurs  will  undoubtedly  experi-  source  must  be  had.  The  only  other 
ment  a great  deal  along  these  lines  way  of  getting  high  D.C.  voltage  is  to 
and  probably  an  efficient  short  distance  use  a motor  generator, 
set  will  eventually  result.  If  correctly  The  total  cost  and  up-keep  of  such 
designed,  a small  transmitter  using  the  a set  may  be  beyond  the  means  of  the 
ordinary  audion  bulb  and  having  about  average  amateur.  Of  course,  advanced 
100  volts  in  the  plate  circuit  is  capable  experimenters  may,  and  in  all  probabil- 
of  transmitting  the  voice  from  three  to  ity  will,  make  and  use  sets  of  this  kind 
four  miles.  . By  connecting  another  but  they  are  of  small  number, 
bulb  in  parallel  and  increasing  the  plate  In  summary,  it  may  be  said  that 
voltage,  the  range  may  be  increased,  wireless  telephony  will,  in  the  near 
A set  of  this  kind  may  be  easily  con-  future  rival,  if  not  take  the  place  of 
structed  by  the  amateur,  because  many  wireless  telegraphy  in  local  work ; that 
of  them  own  audions.  Although  it  is  is,  within  a radius  of  about  ten  miles, 
not  meant  to  go  into  constructional  de-  For  all  other  radio  work,  wireless  tele- 
tails, it  may  be  said  here  that  it  is  fairly  graphy  will  hold  its  own.  An  efficient 
simple  to  construct  a low  amperage  one  kilowatt  station  will  transmit  re- 
storage battery  out  of  test  tubes  and  liably  a distance  of  300  miles  and  if  a 
lead  strips,  which,  when  charged  by  a special  short  wave  regenerative  receiv- 
home-made  electrolytic  rectifier  is  cap-  er  is  used  at  the  receiving  station,  the 
able  of  delivering  one  hundred  volts  or  range  may  be  further  increased.  9 A 
more.  It  is,  therefore,  safe  to  say  that  radio  telephone  transmitter  of  this 
many  experimenters  will  construct  sets  range  would  cost  many  times  as  much 
of  this  kind  for  local  work.  to  construct  and  be  much  more  expen- 

The  range  of  communication,  how-  sive  to  operate, 
ever,  is  limited.  The  only  reason  radio  Ralph  Foss — Illinois. 


A new  wireless  magazine  that 
should  interest  you 
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Published  by  The  Wireless 
Press,  Sydney,  N.  S.  W. 

Controlled  by  Amalgamated 
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WANTED 

There  is  a desirable  position  open  in  a Mid-West  city 
for  a young  man  who  can  teach  radio.  A man  who  has 
had  commercial  operating  experience  and  who  is  familiar 
with  commercial  apparatus  and  methods  of  dispatching 
traffic  is  desired.  A pleasing  personality  and  good  moral 
character  is  an  essential. 

The  applicant  should  be  able  to  handle  code  circuits 
up  to  25  or  30  words  per  minute  and  be  able  to  give  at 
least  elementary  instruction  in  radio  theory.  Position 
is  available  September  first.  Write  Wireless  Age,  Box 
17,  stating  particulars,  age  and  salary  expected.  All 
letters  will  be  held  confidential. 
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Line  of  Radio  Apparatus 


Inquire 

J.  DONALD  VANDERC00K 

A**oci«le— Institute  of  Radio  Entinoon 

LOMBARD  s s ILLINOIS 


ANNOUNCEMENT 
Owing  to  lncreas-4 
ed  coat  of  produc- 
tion Incidental  to 
the  unprecedented 
demand  for  The 
•I  o n e a Patented 
Crystal  Detector, 
we  have  been  com- 
pelled to  advance 
the  price  to  $4.00  dating  from  Aug.  15,  1919. 
JoneH  Radio  Co.,  884  Monroe  St.,  Brooklyn,  N.  Y. 
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1 1 5 feet  high. 
A BARGAIN 


W.  TURNOR  LEWIS 

RACINE,  WIS. 


YOUR  OPPORTUNITY 

Canceled  Government  Contracts 


We  have  secured  a large  quantity  of  Small  Motors,  Generators  and  Charging  Outfits. 
This  material  is  new,  still  in  original  cases  and  carries  the  full  factory  guarantee. 

This  is  Your  Opportunity  to  buy  new,  guaranteed 
Electrical  Apparatus  of  Standard  Manufacture 


Battery  Charging 
Outfits 

For  u«*  on  110  volt,  A.  C..  60 
cycle,  single  phase  current  only. 

80  watts.  8 volts.  A Q 

10  amperes  . qp40*SU 
150  watts.  SO  volts,  OS  r O rn 
3 amperes  . JJpOO’aU 
130  watts.  13  volts,  Sfl*  ^ O an 
10  amperes.  ^DO,OU 
900  watts,  SO  volts. 


10  amperes 


$94-50 


All  outfits  complete  with  switch- 
board as  cut  shown. 


Mail  K.00  cash  or 
Money  Order.  We 
will  send  C.  O.  D 
subject  to  fall  ex- 
amination. 
MONEY  BACK 
GUARANTEE 


WRITE  FOR  CATALOGUE.  BARGAINS  IN  MOTORS  AND  GENERATORS.  SPECIAL  QUANTITY  PRICES 

” POLYPHASE  MOTORS  18?  upui  uawaisa  REPULSION  MOTORS 


> cycle.  Iff  1 akaae.  C*  pulley  m4  fceee 

1 H.  P.  $5f50  3 H.  P.  S 84  50 


2 H P.  $72.50 


yrui  MATADC 

Util  IWUlUnO  Va1?pri44MTlh>.$675« 


CHAS.  H.  JOHNSTON 


i H.  P.  $102.50 

MANUFACTURERS'  DISTRIBUTER 


West  End 


PITTSBURGH,  PA. 


Queries  Answered 

Answer*  will  be  siren  In  this  department  to 
questions  of  subscribers,  covering  the  full  range 
of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phaies  of  the  art  and  which  are 
of  general  interest  to  readers  will  be  published 
here.  Th4  subscriber's  name  and  addrese  must  be 
given  in  all  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necessary  they 
must  be  on  a separate  sheet  and  drawn  with  India 
ink.  Not  more  than  five  questions  of  one  reader 
can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  mutt  be  rigidly  observed.  • 
Positively  no  Questions  Answered  by  Hail. 

R.  B.  C..  Los  Angeles,  Cal.: 

The  “hard”  Marconi  V.T.  will  meet  your 
requirements.  The  “soft”  bulbs  are  particu- 
larly suitable  . for  detection  purposes. 

A book  will  shortly,  be  . issued  by  the 
Wireless  Press  that  will  give  full  details 
concerning  the  construction  of  an  amateur 
wireless  telephone  set  capable  of  working 
fifty  miles.  Low  power  vacuum  tube  trans- 
mitters, say  of  10  watts  output,  do  not 
require  an  induction  coil  to  modulate  the 
antenna  currents.  It  will  be  sufficient  to 
connect  the  microphone  in  series  with  the 
earth  lead,  shunting  the  microphone  with 
three  or  four  turns  of  copper  wire  wound 
on  a mandrel  4*  in  diameter. 

It  is  recommended  that  you  purchase  a 
small  500  volt  generator  to  energize  the 
plate  circuit  of  your  transmitter.  One 
hundred  dry  cells  will  not  give  a potential 
of  250  volts. 

Regarding  the  diagram  in  the  Wireless 
Age:  the  middle  tap  leading  to  the  tube 
filament  need  not  be  variable,  but  the 
taps  leading  t(j  the  grid  and  plate  circuits 
should  be  variable. 

In  the  second  edition  of  “Vacuum  Tubes 
in  Wireless  Communication”  you  will  find 
up-to-date  diagrams  of  tube  transmitters, 
the  construction  of  which  is  for  the  most 
part  self  explanatory. 

* * * 

C.  S.,  Bishop,  Cal.: 

You  should  have  no  difficulty  in  selecting 
from  the  advertising  columns  of  this  ma- 
gazine a receiving  set  that  will  meet  your 
requirements.  Several  amateur  manufac- 
turers can  supply  you  with  a long  wave  set. 

* * * 

F.  G.  S.,  Graniteville,  Mass.: 

We  do  not  know  of  any  manufacturer 
that  will  supply  you  with  a vacuum  tube 
wireless  telephone  set.  So  far  this  ap- 
paratus has  only  been  manufactured  for 
the  government.  Any  vacuum  tube  receiv- 
ing set  will  record  wireless  telephone 
signals. 

* * * 

J.  R.  P.  Jr.,  Parkersburg,  West  Va. : 

You  can  reduce  the  power  input  of  your 
transformer  to.  J4  kw.  by  connecting  a 
reactance  coil  in  series  with  the  primary. 
Wind  up  a choke  of  4 layers  of  No.  10 
wire  on  a core  2*  square  and  bring  out 
several  taps  at  regular  intervals.  The 
core  should  be  14*  long. 

* * * 

A.  S.  K.,  Great  Lakes,  111.: 

Regarding  the  variometer  described  in 
the  May  issue : It  is  intended  that  the 
field  frames  have  30  turns  each,  and  the 
rotating  balls  32  turns  each. 

♦ * * 

H.  S.  W.i  Dover,  Ohio: 

You  will  undoubtedly,  find  it  a difficult 
matter  to  eliminate  the  inductive  interfer- 
ence from  the  high  tension  power  line  you 
mention.  Some  amateurs  have  achieved 
success  by  running  a small  aerial  parallel 
to  the  power  line  and  coupling  it  inductive- 
ly to  tuner  secondary  in  such  a way  that 
the  currents  induced  in  the  receiving  circuits 
will  be  opposed. 

* * * 

H.  G.  F.,  Bensenville,  111.: 

The  vacuum  tube  detector  is  bj/  far 
more  sensitive  than  silicon  or  any  other 
crystalline  detector.  AH  of  the  textbooks 
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issued  by  the  Wireless  Press,  pertaining 
to  radio,  contain  diagrams  applicable  to 
your  needs. 

* * * 

A.  B.  L.,  Chicago,  111.: 

The  secondary  of  a spark  coil  or  a high 
voltage  transformer  often  is  suitable  as  an 
intervalve  coupling  in  a cascade  amplifier. 

The  impedance  of  the  intervalve  coupling 
should  at  least  be  equal  to  the  internal 
impedance  of  the  tube.  If  the  impedance 
of  the  tube  is  known,  a number  of  secondary 
transformer  pies  of  equal  impedance  cah 
be  selected.  The  impedance  of  any  choke 
may  be  measured  by  connecting  it  in  series 
with  a 50a  cycle  source.  A voltmeter 
should  be  connected  across  the  coil,  and  a 
millia '.’.meter  in  series.  The  reading  of 
both  should  be  noted  and  the  resulting  data 

E 

inserted  in  the  formula  Z= , where  Z = 

I 

the  impedance  in  ohms. 

Some  telephone  receivers  have  sufficient 
impedance  to  be  used  as  intervalve  coupl- 
ings. The  impedance  of  one  standard  head- 
set at  500  cycles  is  22,000  ohms.  Two  such 
telephones  in  series  will  be  sufficient  for  the 
average  valve. 

Two  megohm  resistances  are  used  as 
intervalve  couplings  with  the  Marconi  V.T. 
A booklet  accompanies  each  valve  showing 
the  best  circuits  for  reception. 

* * * 

D.  R.  J.,  Boston,  Mass. : 

The  bi-directional,  direction-finding  set 
is  practically  as  good  as  the  uni-directional 
instrument.  The  latter  is  a little  more  dif- 
ficult to  adjust  than  the  former,  particularly 
when  it  comes  to  making  the  first  calibra- 
tion. A single  frame  aerial  4 or  5 feet 
square  #will  do  for  long  wave  reception 
provided  a cascade  amplifier  is  employed. 
Signals  have  been  received  several  thousand 
miles  with  coil  aerial  erected  indoors  and 
outdoors.  They  are  entirely  practical  for 
amateur  communications  provided  the  re- 
ceiving set  is  sufficiently  sensitive  for  long 
distance  working.  A book  will  shortly  be 
issued  by  the  Wireless.  Press  giving  com- 
plete data  on  such  aerials. 

* * * 

K.  R.  Z.,  Schenectady,  N.  Y. : 

Merchant  vessels  a!re  gradua/lly  being 
returned  to  private  ownership  and  as  this 
is  done,  the  naval  operator  is  replaced  by  a 
civilian  operator.  There)  are  plenty  of 
opportunities  for  employment  It  is,  in 
fact,  somewhat  difficult  to  keep  pace  with 
the  demand  for  qualified  radio  operators. 
Only  those  possessing  first  grade  govern- 
ment license  certificates  are  employed  in 
the  Marconi  service  and  many  appointments 
are  made  each  week.  The  situation  in  so 
far  as  the  operator  is  concerned  was  never 
better.  Good  salaries  are  being  paid  and 
permanent  employment  is  assured  to  those 
who  make  good. 

It  requires  about  four  months  instruction 
to  train  a beginner  to  pass  the  government 
license  examinations.  Some  men  require 
a longer  period  of  training. 

* * * 

B.  L.  A.,  Andover,  Ohio.: 

A _ “Vernier”  variable  condenser  is  of 
considerable  value  in  vacuum  tube  receiv- 
ing sets,  particularly  when  receiving  wire- 
less telephone  conversations.  Extremely 
close  tuning  is  necessary  for  the  best  results. 

The  only  high  power  wireless  telephone 
station  at  present  in  operation  is  that 
located  at  New  Brunswick,  N.  J.  The  out- 
put of  a 200  kw.  radio  frequency  alternator 
is  modulated  by  a magnetic  amplifier  which 
in  turn  is  controlled  by  a bank  of  vacuum 
tubes  and  a microphone.  We  are  not 
familiar  with  the  exact  schedule  but  the 
station  is  frequently  heard  talking  at  the 
wave  lengths  of  8,000  meters  and  13,600 
meters.  The  antenna  current  at  New 
Brunswick  for  telegraphy  is  450  amperes. 


TR  AC0  Radio  Apparatus  Yields  Results 

Quality,  dependability,  and  beauty  are  gradually 
uniting  to  form  the  experimenters’  Ideal.  A 
reputation  is  not  acquired  in  one  year,  ours  is 
now  at  the  age  of  seven.  Be  diplomatic, 
go  easy,  be  wise  when  you  have  the  imi- 
tators “Cunning 
Schemes”  in  book- 
let form  on  “every- 
thing before  you.” 
It  is  unnecessary  that 
you  swell  the  list  of 
the  “ Buncoed.” 


Would  you  enjoy  the 
piercing  signals  of  the 
powerful  foreign  and  do- 
mestic undamped  wave 
stations  now  operating  ? 
We  recommend  to  you 
our  Type  93  long  wave 
set.  It  is  easy  to  operate, 
remarkably  efficient 
on  waves  from  400  to 
18,000  meters.  A switch 
changes  from  damped  to 
undamped. 

The  price  is  reasonable 

Send  Stamp  for  BuUetin 

The  Radio  Apparatus  Co. 


Type  93  Undamped  Wave  Set  . POTTSTOWN,  PENN  A. 


Type  S.S.  Variometer 

An  inductance  designed  to  reduce  distributed  capacity  and  give  excel- 
lent service  where  such  an  instrument  is  needed. 


Send  3 cents  for  Bulletin  “Y” 


Clapp-Eastham  Company 

161  Main  Street  Cambridge,  Mass. 


Have  you  our  catalog  of  the 

CAMBRIDGE  RECTIFIER 

for  charging 

STORAGE  BATTERIES? 
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Books  That  Really  Teach 


Are  the  Books  You  Want 


Marconi  Institute  Series  of  Standard 
Practical  Books  are  Published  for 
Men  and  Boys  who  really  do  things. 

They  describe  all  the  most  modern  apparatus 
and  explain  all  the  up-to-the-minute  practices. 
Every  book  by  a real  expert. 

Written  especially  for  Amateurs,  Experiment- 
ers, Operators,  Engineers.  Used  in  schools, 
libraries,  manufacturing  plants  and  by  the 
United  States  Army  and  Navy. 

Vacuum  Tubes  in  Wireless  Communication 

BY  ELMER  E.  BUCHER 

The  only  text  book  on  the  market  devoted  solely  to  the  var- 
ious applications  of  the  Oscillation  Valve. 

An  elementary  text  book  for  students,  operators,  experimenters  and 
TaIIo  in  „nSA-A..  a vi  , enE>neers.  Naval  wireless  men  find  this  book  especially  helpful. 

4hnTOB  'nwUJ. ,15 tandable  language  the  fundamental  operating  principle  of  the  vacuum  tube. 

Amniifler8  <jlrcu,ts  tor  the  practical  use  of  the  Vacuum  Tube  as  a Detector,  Radio  or  Audio  Frequency 

%nrJ’ti^F1nnr2?lve  Receiver,  Beat  Receiver,  and  Generator  of  Radio  Frequency  Currents. 

Cloth.  Sln.y»V0B|^K^r,^^at^^^  a^PilInstrations!  A*!  $1.75 

beenM£ld  * to  “d^e®00 1 1°  ii*  need  ‘to"  ^cUc.™  Practical  WireleSS  T elegraphy  each* l^cthmpStel?"l^»mptletS’y,  furnlsh- 

reZ  ’ch0°’  co,lese.  library  and  training  camp  „v  F|  MER  lag  a progressive  atndy  from  first  principles  to 


142  | •, 

actual  questions  ■ 
ANSWERED  | 


In  this  country.  BLIHIC* 

PRACTIQAjL  WIRELESS  TELEGRAPHY  1b  the  recognized  standard 
wireless  text  book.  It  furnishes  much  Information  of  utmost  value  in 
regard  to  the  very  latest  styles  of  wireless  sets  now  in  use. 


Radio*  Talephony'ia  ajTiU*!^^.  ***  of  Radio  Telenhnnv  u written  In  clear  style,  and  pre  supposes 

This  complete  text  on  radio  telephony  is  In-  vicpnony  very  little  knowledge  of  radio.  Fully  illustrated 

tended  for  radio  engineers,  operators  and  experl-  ALFRED  N.  GOLDSMITH  phj)  wlth  wlrln8  diagrams  and  previously  unpublished 
IIS™?*  « radl°  electricians  in  the  Navy,  men  in  the  Signal  Corps  * * photographs  of  “wireless  telephone”  apparatus. 

£he  _Av] ktlon  Service  who  handle  radio  equipment.  , There  are  over  400  separate  topics  listed  In  a carefully  prepared 
Students  and  others  who  desire  to  be  clearly  infornfcd  concerning  this  index. 

thS  took  m08t  lntere8ting  branch  of  electric  communication  need  Size  8x9  inohes.  256  paces.  226  illustrations.  Full  doth,*  *0  /W\ 

, stamped  in  gold.  Prioe <Pa*vU 

How  to  Pas»  U.  S.  Government  Wireless  License  Examinations 

vbbJSSBCSS  LfdW. 

tric^Te™8.1  DeOnlUon.  of  Elec-  X^ua^SW  Eq0,,tl0n8  *"  Bad'° 

Elementary  P^apIeR  of  Wireles.  Telegraphy  a-s-is  ORDER  BLANK 

DatC 

P®r‘*  of  tte  transmitting  and  receiving  apparatus  are  described  In  a way  WIRELESS  PRESS  Inc 
l®*1*?  ,tbZ, student  * working  knowledge  of  the  apparatus  en-  1 oao  7,,  t .l  dij  "C' 

t™ted  to  S care-  .....  *1  oe  1868  Woolworth  Bldg. 

Cloth,  812  pages.  188  illuatrationa.  Prioe 51.25  New  York  * 

-Tv.I™f.,l'^ont.T'llu“e ,dfBto  particularly  with  the  component  parts  of  a Please  send  me  the  books  checked  below.  I in- 

TnVSi p£a.  "SS  JSS^ASSS^W*^.  f.nl,y: . $1.25  dose  $ in  payment. 


" "vv“““  expert  practice.  Starting  with  elementary 

data,  it  progresses,  chapter  by  chapter,  over  the  entire  field  of  wireless 
— fundamentals,  construction  and  practical  operation. 

Size  6x9  inohes,  852  pages,  840  illustrations,  handsomely  *7C 

bound  in  full  doth.  Prioe I O 


bound  in  full  doth.  Prioe. 


It  is  written  in  clear  style,  and  pre-suppoees 
very  little  knowledge  of  radio.  Fully  illustrated 


ORDER  BLANK 


cAgmiucu  oruni a iuiy  ana 

242  pages.  202  Ulnatrationa.  Pull  cloth  Price.. 
BOTH  BOOKS  FOB  «2.2K 


Practical  Aviation 

Including  Construction  and  Operation 
BY  J.  ANDREW  WHITE 

A text  book  for  intensive  atndy  by  men  preparing  to  become  skilled 
mechanicians  and  aviators  containing  all  the  knowledge  of  fundamentals 
required  prior  to  elementary  and  advanced  dying. 

Each  subject  Is  presented  by  Illustration  and  described  completely  for 
the  reader  without  turning  the  page. 

A broad  treatment  of  subjects  never  before  contained  In  general 
aeronautic  text  books  Is  Included,  comprising  operation  and  care  of  avla- 
tlon  engines,  reconnaissance,  map  reading,  signaling  and  co  operation 
with  military  bodies,  radio  and  Its  uses,  machine  gunnery  and  bomb- 
ing from  airplanes. 

Designed  particularly  for  Individual  and  class  study. 

FnU  cloth,  siae  8x8  Inohes.  800  pages.  Polly  illuatratod.  a.  -- 
Over  800  diagrams  and  photographs.  Prioe  $1.75 


WIRELESS  PRESS,  Inc. 

1868  Woolworth  Bldg. 

New  York 

Please  send  me  the  books  checked  below.  I in- 
close $ in  payment. 

Vacuum  Tubes  $1.75 

Practical  Wireless  Telegraphy  1.75 

Radio  Telephony  2.00 

How  to  Pass  U.  S.  Examinations  50 

*Elementary  Principles Part  I.,  $1.25  Part  II.  1.25 

Practical  Aviation  1.75 

fWireless  Age,  one  year 2.00 

Signed  

Street  

City State 


•Part  1 and  2 together  for  only  |2.25. 

fWireless  Age  with  order  for  1 or  more  books  only  $1.50. 
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A.  E.  F. 
WIRELESS 

New  Apparatus— New  Achievements 
A SERIES  OF  ARTICLES 
BY 

Lieut.  Col.  L.  R.  KRUMM 

Officer  in  charge  Radio  Division,  Signal 
Corps,  American  Expeditionary  Force 
AND 

Capt.  WILLIS  H.  TAYLOR,  Jr. 

Co-ordination  Officer,  Radio  Section 
Complete  story  of  the  organization  and 
utilization  of  wireless  in  the  war.  The 
various  types  of  equipment,  etc.,  fully 
described.  Profusely  illustrated  with 
photographs,  drawings  and  circuit  dia- 
grams. 

Written  Exclusively  for 

The  WIRELESS  AGE 

Startinsr  in  the  September  leone 
SUBSCRIBE  NOW 

Get  the  Whole  Story,  $2.00  A YEAR 

The  WIRELESS  PRESS 

1868- A Wooiworth  Bldg.,  New  York 


TEACH  YOURSELF 


§L  ID  half  usual  time,  at  trifling  cost  with  the  wonderful  Automatic  Transmitter.  THE 
sjL  _ OMNIGEAPO.  Sends  unlimited  Morse  or  Continental  messages,  at  any  speed. 
Just  as  an  expert  operator  would.  Adopted  by  U.  S.  GowwenL  4 stylo.  Catalogie  free. 

^ OMNIGRAPH  MFG.  CO.,  89-C.  Cortlandt  St.,  New  York 
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Boylstorv  St. 
Boators.  Urn 


COMMERCIAL  WIRELESS— Splendid  opportunities  now  in  the  MERCHANT  MARINE  for  Wireless  Operators. 
Salaries  now  being  paid:  Junior  Operators,  $85  per  month;  Chief  Operators,  $110;  food  and  quarters  included. 
Equivalent  ashore  from  $35  to  $40  per  week.  Interesting  and  fascinating  work.  Our  graduates  in  all  parts  of 
the  world  as  operators,  instructors,  inspectors,  etc.,  etc.  Students  from  all  over  the  country.  If  you  are  interested  in 
Commercial  Radio  let  the  EASTERN  RADIO  INSTITUTE  train  you.  Endorsed  by  Marconi  and  Government 
officials. 

Day  and  Evening  Classes.  Start  Any  Monday.  Send  for  Prospectus. 


GREATEST  DEMAND  EVER  KNOWN 
FOR  WIRELESS  OPERATORS 

Our  20  weeks’  correspondence  course  qualifies  you  for  excellent 
positions.  Tuition  charge  reasonable,  terms  easy,  and  25  per 
cent  of  all  tuition  payments  are  credited  to  our  Profit-Sharing 
Plan  and  divided  among  the  Btudente  completing  the  course 
and  obtaining  first  grade  government  license.  Our  illustrated 
booklet  explains  and  will  be  mailed  on  request.  Write  today. 

SERVICE  RADIO  SCHOOL  * 
LARGEST  RADIO  SCHOOL  IN  AMERICA 
Dept.  E,  900-2  P>.  Ave.  ...  Washington,  D.  C. 


" THERE'S  MONEY  IN  IT” 

learn  telegraphy^ 

:_'.;:“Morse  and  wireless---..—. 


New  Undamped  Wave  Coupler  No.  749 


Our  new  coupler  No.  749  Is  32"  long,  9* 
wide,  and  10"  high,  over  all,  and  on  an 
average-sized  Antenna  tunes  to  16,000 
meters.  This  coupler,  used  with 
the  new  CHAMBERS'  SYSTEM  or 
CIRCUIT,  will  bring  in  signals 
from  domestic  and  foreign  Arc  Sta- 
tions surprisingly  loud  and  clear. 
Note  the  difference  in  size  of  our 
No.  748  and  No.  749. 

We  claim  to  be  the  original  in- 
ventors of  a SYSTEM  or  CIRCUIT 
for  the  reception  of  the  undamped  ' 
waves  without  the  use  of  Loading 
Coils  or  Oscillating  Colls,  as  they 
are  sometimes  called;  as  with  our 
SYSTEM  or  CIRCUIT  only  two  inductively  Coupled  Coils 
are  necessary.  Circuit  supplied  with  each  coupler.  Price 
$24.00.  Send  for  descriptive  matter. 

F.  B.  CHAMBERS  & CO.  2046  Arch  Street.  Philadelphia.  Pa. 
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“Bxi&e”  Batteries  w 

have  earned  their  right  to  first  consideration  for  Wireless 
Service  and  Emergency  Lighting.  In  this  and  other  fields 
where  the  application  of  storage  battery  power  is  an  im- 
portant factor,  they  have  proved  their  afiility  to  give  in- 
stant and  adequate  power,  and  long  life. 

Thirty-one  years'of  storage  battery  building  experience  is 
built  ihto  **£xfl)CM  Battery.  That  experience  is  an  assur- 
ance of  consistent  and  dependable  storage  battery  per- 
formance to  the  “fiXtfce”  user. 

The  Electric  Stor  age  BaiteryCo. 

The  largest  manufacturer  of  Storage  Batteries  in  the  world. 

1888  - PHILADELPHIA  - 1919 

New  York  Chicago  Cleveland  Rochester  Minneapolis  Washington  Denver 
Boston  St.  Louis  Atlanta  Pittsburgh  Kansas  City  Detroit  San  Francisco 

Special  Canadian  Representative-  Chas.  E.  Goad  Engineering  Co.,  108  Bond  Si,  Toronto 


BATTERIES 

MANUFACTURED 

BY 

THIS  COMPANY 
ARE  USED 

by  Large  Central  Light- 
ing and  Power  Com- 
panies. 

By  Telephone  and  Tele- 
graph Companies  and 
lor  Wireless. 

For  Mine  Locomotives, 
Battery  Street  Cars, 
Railway  Signals,  Etc. 
For  Electrical  Vehicles 
and  Industrial  Trucks. 
For  Automobile  Start- 
ing and  Lighting. 


Manufacturers  of  Reliable  Instruments  and 
Distributors  of  All  Prominent  Makes  of 

RADIO  APPARATUS 

Everything  Essential  to  the  Successful  Installation  of  A RADIO  STATION. 

BUNNELL  APPARATUS  IS  SOLD  BY  DEALERS  EVERYWHERE. 

Catalog  40-  W *«  Request  - 

J.  H.  BUNNELL  & CO.,  32  Park  Place,  New  York  A 


CON 


INSTITUTE 

25  Elm  Street,  New  York  City 


Day  Telephone,  Barclay  7610 


Young  men  seeking  remunerative  employ- 
ment as  Radio  Operators  should  investigate 
our  course  without  delay.  The  demand  for 
expert  operators  exceeds  the  supply.  Present 
conditions  indicate  that  from  1,000  to  2,000 
licensed  men  will  be  required  before  the  end 
of  the  year. 

No  restrictions  are  placed  upon  our  grad- 
uates. They  are  free  to  take  employment 
wherever  the  opportunity  is  presented. 

The  pay  of  the  Senior  ship  operator  is 
equivalent  to  a salary  of  $200  per  month 
ashore. 


The  High  Power  Service  of  the  Marconi 
Company  has  several  openings  for  expert  Con- 
tinental Morse  operators  capable  of  reading 
either  buzzer  or  sounder  signals.  Men  who' 
have  hsd  experience  in  Wheatstone  perforating 
and  operation  are  preferred. 

The  Radio  Laboratory  of  the  Institute  is 
the  most  completely  equipped  in  the  United 
States.  All  types  of  commercial  wireless 
are  installed  for  daily  use  of  students. 

The  classes  of  the  Institute  are  open  to 
amateur  experimenters  who  desire  to  obtain 
proficiency  in  the  telegraph  code  or  who  wish 


to  gain  a better  understanding  of  their  ap- 
paratus. Long  distance  receiving  apparatus 
is  in  daily  operation. 

Ship  officers  desiring  to  take  temporary  in- 
struction in  the  Continental  code  while  in 
port  are  invited  to  enroll. 

The  day  class  convenes  from  1 p.  m.  to 
5 p.  m.  The  night  class  from  7.30  p.  m.  to 
9.45  p.  m. 

Expert  Instruction 
Low  Rates 

Spacious  Class  Rooms 


Americas  Foremost  School  for  Instruction  in  Wireless  Telegraphy 


Day  and  Evening  Classes  throughout  the  yeer. 


Remember  we  have  more  than  (,000 
graduate#  to  our  credit. 


Branch  School:  New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal.  . 

Address  all  inquiries  to  Director  of  Instruction 
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Wireless  AcKievements  in  the  A.  E.  F. 

By  Lieut.  Col.  L.  R.  Krumm  and  Capt.  Willis  H.  Tavlor.  Jr. 

Across  the  Ocea.n  on  the  NC-40( 


Second  Instalment,  by  Ensign  Rodd 


INSULATION 

MADE  IN  AMERICA1 


INSULATION 

MADE  IN  AMERICA' 


“By  courier,  coach  and  sail-boat, 
it  took  days  for  the  news  of 
Waterloo  to  reach  London.  Dur- 
ing Lieut.  Commander  Read’s 
flight  to  Halifax,  Assistant  Secre- 
tary Roosevelt  in  Washington  sent 
a radio  message  to  NC-4,  of  whose 
position  in  air  he  had  no  knowl- 
edge. In  three  minutes  he  had  a 
reply." 

Extract  from  New  York  World,  June 
3,  1919. 


ELECTROSE  INSULATORS 

FIRST  TO  CROSS  OCEAN  IN  AIR 


Standard  of  the  World  for  High  Frequency  Currents  Used  by  UNITED 
STATES  NAVY  and  ARMY,  and  the  Wireless  Telegraph  and  Telephone 

Companies 


NC-4— ELECTROSE  Equipped. 


U.  S.  S.  Cassln  and  U.  S.  S.  McDougal  Working  Up  a Smoke  Screen- 
ELECTROSE  Equipped. 


U.  8.  S.  G-2 — ELECTROSE  Equipped. 


Medal  and 
Diploma  received 
at  World’s 
Columbian  Expo- 
sition, Chicago, 
1893 


Medal  and 
Diploma  received 
at  World’s  Fair, 
St.  I/WiiH, 

19M 


INSULATION 
MADE  IN  AMERICA 


LOUIS  STElMtr.RGElt'S  PATENTS 


SOLE  MANUFACTURERS 


66-82  Washington  Street 
66-76  Front  Street 
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Leaders  of 


The  World! 


In  every  field  of  Electrical  Science  throughout  the 
world,  wherever  the  art  of  Electrical  Measurement  is 
known  and  practised,  supremacy  is  universally 
accorded  to 


Electrical 


Indicating  Instruments 

While  their  superiority  will  be  apparent  to  you  in 
every  structural  detail,  their  greatest  advantage  to  you 
will  be  their  high  efficiency  and  their  economy  in  actual 


Weston  Electrical  Instrument  Co. 

27  Weston  Avenue,  Newark,  N.  J. 

Branch  Offices  in  the  Larger  Cities  of  the  U.  S.  and  throughout  the  world 


\fW.  •••  -•  1 / 

WESTOk'  Er.HCTP.I tfi. L J l-'STfc flMEKT  C- 0^ 

A 

Newark^.-J..U.S.A 


Weston  Round-Pattern  Switchboard  Instruments  of 
7-inch  diameter  are  the  standard  for  use  on  Wireless 
Telegraph  Panels. 

These  instruments  are  designed  for  commercial  installa- 
tion and  are  not  adapted  to  experimental  Wireless  work. 
More  specific  information  regarding  instruments  for  every 
kind  of  Wireless  work  will  be  given  upon  application. 
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Books  That  Really  Teach 

Are  the  Books  You  Want 

Marconi  Institute  Series  of  Standard 
Practical  Books  are  Published  for 
Men  and  Boys  who  really  do  things. 

They  describe  all  the  most  modern  apparatus 
and  explain  all  the  up-to-the-minute  practices. 
Every  book  by  a real  expert. 

Written  especially  for  Amateurs,  Experiment- 
ers, Operators,  Engineers.  Used  in  schools, 
libraries,  manufacturing  plants  and  by  the 
United  States  Army  and  Navy. 

Vacuum  Tubes  in  Wireless  Communication 

BY  ELMER  E.  BUCHER 

The  only  tent  hook  on  the  market  devoted  solely  to  the  var- 
ious applications  of  the  Oscillation  Valve. 

An  elementary  text  hook  for  students,  operators,  experimenters  and 
m i enS‘neers.  Naval  wireless  men  find  this  book  especially  helpful, 

aif ™ „ 'i. J Btandable^langiiagre  the  fundamental  operating-  principle  of  the  vacuum  tube. 

' Br5nt  circuits  for  the  practical  use  of  the  Vacuum  Tube  as  a 'Detector,  Radio  or  Audio  Frequency 
Ampllfler,  Regenerative  Receiver,  Beat  Receiver,  and  Generator  of  Radio  Frequency  Currents.  4 y 

Cl.t^Orluc%rt0,0nchtira^r^.at|gebS,^mS  *£&.*!?.  .T*  .°*  ™C.UU“ $1-75 

Practical  Wireless  Telegraphy  fcEK 


$1.75 


every  school,  college,  library  end  training  camp  mien  p.  nirrnvn  ” " big  a progressive  study  from  Ant  principles  to 

In  this  country.  BY  ELI"KK  BUCHER  expert  practice.  Starting  with  elementary 

PRACTICAL  WIRELESS  TELEGRAPHY  Is  the  recognised  standard  .*•  Progresses,  chapter  by  chapter,  over  the  entire  field  of  wireless 

wireless  text  book.  I,  furnishes  much  information  of/tmoOi  JSSto  , 

regard  to  the  very  latest  styles  of  wireless  sets  now  in  use.  bound  fS  doth'  Fries  8*°  m“trat*0,“'  bandaomely 

Radio*  Tdophony'in  AU°Ustupeots.  tt*  *ubJ#ot  of  Radio  Teleohonv  14  '*  wrltten  In  cle*r  *t^le-  »nd  pre-anppoeee 

This  complete  text  on  radio  telephony  la  In-  _ cicpuuny  very  little  knowledge  of  radio.  Fully  Illustrated 

tended  for  radio  engineers,  operators  and  experl-  ®Y  ALFRED  N.  GOLDSMITH,  PhD  wltb  wl-rlD*  diagrams  and  previously  unpublished 
menters,  also  radio  electricians  In  the  Navy,  men  In  the  Signal  Corps  „ photographs  of  "wireless  telephone"  apparatus. 

25?.e*Pecla1!,7  2*n  Jn  the  ATl,t*on  Service  who  handle  radio  equipment.  . . There  “r«  oxer  400  separate  topics  listed  in  a carefully  prepared 

Student*  and  others  who  desire  to  be  clearly  Informed  concerning  this  Index. 

thS*hook.nd  m08t  tntere*tlng  branch  of  electric  communication  need  Sxfl^gma.^Mg  peg.,.  sag  illutmtlou.  Tull  doth,  £2  00 

How  to  Pass  U.  S.  Government  Wireless  License  Examinations 

Hew  edition  reviaed  and  axtondad.  148  quaationi  and  B.Y  E.  E.  BUCHER  terle-  ,nd  ,h.  ....  , ' . , 

«SSE8B^ygSiA?g|-W  **  book  wh“  — FRACTIOAL  App.?tus.  Radlo  Law.  and  ?a£i»c£SSi3 

Contents:  Hxpll^tjoif  of  Electrical  Symbols,  Definitions  of  Elec-  for  B*al0  Tele*- 

tricsl  Terms,  Transmitting  Apparatus,  Motor  Generators,  Storage  Bat-  Sits  6x9  Inches.  Fully  illustrated.  Prioa. 


50c 


Elementary  Principles  of  Wireless  Telegraphy 

BY  R.  D.  BANGAY 
Part  i 

rail  book  has  been  used  very  largely  for  the  training  of  Telegraphlata 
to  take  eole  marge  of  complete  Wlrelees  Telegraph  Installation*.  All 
parts  of  the  transmitting  and  receiving  apparatus  are  described  In  a way 
to  give  the  student  a sound  working  knowledge  of  the  apparatus  en- 
trusted to  hla  care.  ...  n . 

(Both,  818  pages.  188  illustrations.  Prioa *1.Z5 

Part  II 

This  second  volume  deals  particularly  with  the  component  parts  of  a 
Transmitter.  Bach  part  la  explained  separately  and  fully.  . V oe 

848  pages,  808  Illustrations.  Full  cloth  Prioa *1.Z5 

BOTH  BOOKS  FOR  82.26 

Practical  Aviation 

Including  Construction  and  Operation 
BY  J.  ANDREW  WHITE 

A text  book  for  Intensive  study  by  men  preparing  to  become  skilled 
mechanicians  and  aviators  containing  all  the  knowledge  of  fundamentals 
required  prior  to  elementary  and  advanced  flying. 

Bach  subject  is  presented  by  Illustration  and  described  completely  for 
the  reader  without  turning  the  page. 

A broad  treatment  of  subjects  never  before  contained  in  general 


aeronautic  text  books  is  Included,  comprising  operation  and  care  of  avia- 
tion engines,  reconnaissance,  map  reading,  signaling  and  co-operation 
with  military  bodies,  radio  and  Its  uses,  machine  gunnery  and  bomb- 


ing from  airplanes. 

Designed  particularly  for  Individual  and  class  study. 

Full  doth,  size  8x9  inches.  200  pages.  Fully  illustrated. 
Over  200  diagrams  and  photographs.  Price  


$1.75 


A-9-19 


ORDER  BLANK 


Date. 


WIRELESS  ?RESS,  Inc. 

1868  Woolworth  Bldg. 

New  York 

Please  send  me  the  books  checked  below.  I in- 
close $ in  payment. 

Vacuum  Tubes  $1  75 

Practical  Wireless  Telegraphy  175 

Radio  Telephony  2.00 

How  to  Pass  U.  S.  Examinations  50 

♦Elementary  Principles Part  I.,  $1.25  Part  II.  L25 

Practical  Aviation  j 75 

fWireless  Age,  one  year 2.00 

Signed  

Street  


City State 

!£?.rt  ,X  an<J  2 together  for  only  *2.25. 
twlreless  Aire  with  order  for  1 or  mor 


or  more  hooks  only  $1  .B0. 
2 years  with  1 or  more  books  •'  $2.50. 
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THE  MAN  WHO  BUILDS  HIS 
OWN  WIRELESS  APPARATUS 

Are  you  one  of  the  men  who  take  more  interest 
in  constructing  their  own  wireless  apparatus 
than  in  purchasing  the  complete  set  from  the 
manufacturer? 

You  have  thousands  of  fellow  enthusiasts  all 
over  this  country.  There  surely  is  great  sat- 
isfaction in  “making  your  own”  apparatus 
and  knowing  exactly  the  kind  and  quantity  of 
material  that  goes  into  each  working  unit. 

Your  insulation  may  be  good  or  bad  according 
to  the  material  used.  Ask  any  of  the  former 
amateurs  and  experimenters  what  satisfaction 
they  secuted  from  genuine 

BAKELITE-DILECTO 

then  ask  the  modern  wireless  man  what  he 
thinks  of  this  insulation.  You  will  find 
BAKELITE-DILECTO  used  wherever  insula- 
tion is  needed  in  the  better  types  of  modern 
apparatus. 

It’s  so  convenient  to  use  because  it  is  furnished  in  Sheets , 

Rods  and  Tubes.  Waterproof,  permanent  and  strong. 

We  also  manufacture  Vulcanized  Fibre  and  Conite  for 
special  insulating  purposes. 

Let  us  show  you  how  our  Standard  Products 


can  be  made  to  solve  your  insulating  problems. 


THE  CONTINENTAL  FIBRE  CO. 

NEWARK,  DELAWARE 


233  Broadway,  New  York  City 
525  Market  St.,  San  Francisco,  Cal. 


332  S.  Michigan  Ave.,  Chicago,  111. 
411  S.  Main  St.,  Los  Angeles,  CaL 


301  Fifth  Ave.,  Pittsburgh,  Pa. 


When  writing  to  advertiser*  please  mention  THE  WIRELESS  AGE 

Digitized  by 


Google 


Vol.  6 


The  AiVireless  Age 

Edited  by  J.  ANDREW  WHITE 
Copyright,  1919,  Wireless  Press,  Inc. 

Contents  lor  September,  1919 

Page  Page 


No.  12 

Page 


FEATURE  ARTICLES 


Wiireless  in  the  A.  E.  F.,  by  Lieut. 
Col.  L.  R.  Kruram  and  (’apt. 

Willis  H.  Taylor,  Jr 

Across  the  Ocean  on  the  NC-4, 
Part  II,  by  Ensign  Herbert  C. 

Rodd  

A Summer  on  the  Great  Lakes, 
Part  III,  by  Julian  K.  Henney 


WORLD  WIDE  WIRELESS. 


AUTOMATIC  TRANSMITTERS 

Omnlgraph  Mfg.  Co 47 

BLUE  PRINT  PAPER 

New  York  Blue  Print  Paper  Co 41 

BOOKS 

Candler  System  Co.,  The  36 

Wireless  Press.  Inc 2,  42,  43 

Q.  S.  T.,  American  Radio  Relay 

League  34 

ELECTRICAL  EQUIPMENT 

American  Electro  Technical  Appliance 

Co 40 

Atlantic  Radio  Co..  The 37 

Bates,  L.  A 40 

Brandes,  C 39 

Bunnell.  J.  H..  & Co 48 

Chambers  & Co.,  F.  B 47 

Clapp-East  ham  Co 45 


Continental  Fibre  Co.,  The. 
Corwin  & Co.,  A.  H 


RADIO  SCIENCE 

Lowenstein’s  Quenched  Gap 19 

Marconi  and  Franklin’s  Directive 

Radio  System  20 

Reducing  the  Dielectric  Stress  of 

Condensers  20 

Warping  of  Filaments  Prevented  21 
Eliminating  Moisture  from  Paper 
Condensers  21 

Index  of  Equipment 

Page 

Davis  Slate  & Mfg.  Co 38 

De  Forest  Tel.  & Tel.  Co 46 

Dublller  Condenser  Co..  Inc 5 

Duck  Co..  The  William  B 39 

Electric  Storage  Battery  Co.,  The....  48 

Electrose  Mfg.  Co Second.  Cover 

Federal  Telephone  & Telegraph  Co.  . 33 

Firth  & Company.  Inc..  John 46 

General  Radio  Company  4 

Haller  Cunningham  Electric  Co 37 

Hovey,  A.  T 34 

International  Radio  Telegraph  Co....  44 

Johnston.  Chas.  H.  44 

Jones  Radio  Co.,  The  42 

Manhattan  Electrical  Supply  Co 40 

Marconi  Wireless  Telegraph  Co.  of 

America  36 

Newman-Stern  Co.,  The  34 

Pitts  Co..  F.  D 38 

Radio  Apparatus  Co.,  The  45 


EXPERIMENTERS*  WORLD 


A Simple  Buzzer  Transmitter  for 

Amateur  Use  29 

List  of  Long  Wave  Stations  ....  30 

Change-Over  Switch  for  Use  of 
Audion  of  Crystal  Detector..  31 

Variable  Tuning  Inductance 31 

Prize  Articles  32 

N.  W.  A.  Bulletin  41 

Queries  Answered  42 


RENEWALS — When  subscription  expires,  find  a renewal 

blank  enclosed.  Return  with  remittance  promptly.  Y 

Published  Monthly  by  j~ 

Edward  J.  Nally,  Pres.  Charles  J.  Rosa,  Vice-Pres. 

David  Sarnoff,  Secy.  George  S.  De  Sousa,  Treat. 

J.  D.  Conmee,  Business  Manager 

GREAT  BRITAIN,  Marconi  House,  Strand,  London 


38  Radio  Electric  Co.,  The 44 

46  Vandercook,  J.  Donald  34 

™ 5 ELECTRICAL  INDICATING  INSTRUMENTS 

••••••• 39  Weston  Electrical  Instrument  Co....  1 

.o.  The  ...  48  INSTRUCTION 

...  Second . Cover  Dodge’s  Institute  38 

•graph  Co..  33  Eastern  Radio  Institute  47 

ohn Marconi  Institute  48 

• • • • 4 Marconi-Vlctor  Records  42 

'lc  j”  Service  Radio  School  47 

raoh  Co  ' 44  METAL  ETCHING 

rapn  to 44  Premier  Metal  Etching  Co 37 

42  MOTORS 

►ly  Co 40  Crocker-Wheeler  Co Fourth  Cover 

iph  Co.  of  TOOLS  AND  SUPPLIES 

36  T.  P.  Walls  Tool  & Supply  Co.,  Inc....  37 

34  WIRELESS  TELEGRAPH  SERVICE 

38  Pan-American  Wireless  Telegraph  and 

45  Telephone  Co Third  Cover 

CHANGE  OP  ADDRESS — Notify  us  of  any  changa  in  your 
c address,  giving  both  the  old  and  new  location. 

y 233  Broadway,  New  York' 

Yearly  Subscription,  in  U.  S.,  $2.00 
Outside  U.  S.,  $2.48;  Single  Copies,  20  cents 
Entersd  st  second  rises  matter  October  9,  1913,  Poet  Office 
at  New  YorkSn.  Y.,  under  the  Act  of  March  3,  1879 

AUSTRALIA.  97  Clarence  St..  Sydney.  N.  S.  W. 


Portable  Hot  Wire  Ammeter , Type  127 


OUR  small  hot  wire  meter  illustrated  above,  contains  three  definite  qualities — ruggedness  of  construc- 
tion, quickness  of  action,  and  permanence  of  operating  characteristics.  Made  in  ranges  from  100 
milli-amperes  to  10  amperes,  mounted  in  a moulded  bakelite  case,  and  equally  accurate  for  direct 
or  alternating  currents.  This  meter  can  also  be  supplied  for  mounting  in  or  on  a panel. 

Prices,  varying  with  ranges  and  mountings  . . $10.00  to  $16.00 

Complete  data  and  catalogue  will  be  furnished  on  request 

GENERAL  RADIO  COMPANY 


General  Radio  Building 


CAMBRIDGE,  MASS.,  U.  S.  A. 
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TWO  TYPES  OF  MICA  TRANSMITTING  CONDENSERS  SUITABLE  FOR 
MODERN  AMATEUR  APPARATUS.  21.000  VOLTS,  .004  MFD. 

Make  Your  Wireless  Apparatus 
Last  Longer  and  Work  Better 

The  wireless  amateur  and  experimenter  is  once  more  busy  constructing  apparatus  for  use 
the  moment  that  orders  go  forward  allowing  amateur  stations  to  open. 

The  kind  of  apparatus  you  used  before  the  war  doubtless  answered  your  purpose  nicely, 
but  just  consider  the  tremendous  advancement  made  in  the  art  during  the  past  two  years 
and  you  will  appreciate  your  modem  apparatus  must  contain  several  new  types  of  equip- 
ment to  bring  it  up  to  date. 

DUBILIER 

MICA  CONDENSERS 

proved  their  real  worth  in  the  Navy,  the  Signal  Corps,  and  as  a part  of  the  equipment  of  the  fighting 
Airplanes  both  here  and  abroad  since  1916.  They  made  it  possible  for  wireless  messages  to  be  sent  and 
received  during  all  kind  of  weather  and  under  most  trying  conditions  when  every  message  had  its  own 
important  story  to  tell  and  had  to  reach  its  destination  without  fail. 

You  can  now  purchase  a genuine  DUBILIER  MICA  CONDENSER  for  your  new  set  for  any  voltage 
and  capacity.  They  replace  Leyden  Jars  with  greater  efficiency  and  without  brush  discharge  and  with 
negligible  losses.  They  are  compact  and  indestructible. 

Made  in  any  capacity  up  to  1 ,000,000  volts.  Special  condensers  supplied  for  experimental  work. 

Used  in  practically  every  Government  installation. 

DUBILIER  MICA  CONDENSERS  are  now  ready  for  your  use. 

Write  for  complete  catalogue 

DUBILIER  CONDENSER  CO.,  me. 

217  CENTRE  STREET  NEW  YORK 

For  Great  Britain,  Address  DUBILIER  CONDENSER  COMPANY,  Ltd., 
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bo  considerable  were  the  improvements  made  in  the  use  of  tree  antenna 
for  wireless  communication  during  the  war  period  that  interest  has 
been  revived  in  amateur  experiments  along  that  line.  . Long  distance 
transmission  and  receiving,  duplex  operating  and  radio-telephony  has 
been  accomplished 

The  receiving  apparatus  shown  above  is  of  the  modern  type;  the  picture 
shows  the  rear  view  with  the  Marconi  V.  T.  bulbs  being  placed  in 
position 


is  a view  of  the  method  of  rigging  the  lead-in  wire 


Walter  Wehmann  on  the  left  and  James  Candido  on  the  right  are  two  of  the  number  of  tree-antenna-enthusiasts 
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New  Method  of  Producing  Electric  Current  for  Use  in 
Wireless 

A CCORDING  to  “Norges  Handels  og  Sjofartsti- 
dende,”  Engineer  Hermod  Peterson  has  recently 
patented  a device  for  the  production  of  electrical  cur: 
rent  for  radio-telegraphy.  The  electricity  is  received 
by  an  accumulator,  which  releases  it  at  certain  inter- 
vals. The  system  is  sparkless,  and  the  sounds  are 
clearer  than  in  the  older  inventions.  The  clearness  of 
sound  depends  upon  the  regularity  of  the  current,  and 
with  this  system  the  current  is  released  with  a mathe- 
matical exactness.  The  device  has  further  advantages 
in  that  it  is  cheaper,  simpler,  and  more  durable  than 
those  now  in  use. 

If  the  claims  made  for  this  invention  prove  well 
founded  it  is  thought  that  it  will  mark  a distinct  step 
in  advance  of  what  has  so  far  been  accomplished  in 
this  line,  and  hence  its  possibilities  are  creating  con- 
siderable interest  in  the  radio  world. 


Wireless  to  Aid  Mail  ’Planes 

'T'HE  Post  Office  Department  has  contracted  for  the 
erection  of  three  high-power  radio  stations,  the 
first  of  a chain  of  wireless  communicating  centres  in 
various  cities  to  be  used  primarily  for  the  direction 
of  mail-carrying  airplanes  handicapped  by  fog. 

Stations  will  be  established  at  Bellefonte,  Pa.,  and 
Cleveland,  Ohio,  with  a third  at  some  point  on  Long 
Island  or  at  Newark,  N.  J.  Appropriations  for  them 
already  are  available.  Others  will  be  erected  at  Wash- 
ington and  Chicago  as  soon  as  Congress  provides 
funds. 

Each  station  will  be  equipped  with  steel  towers  200 
feet  high  and  300  feet  apart  and  will  have  a range  of 
approximately  400  miles  to  mail  airplanes  and  ap- 
proximately 700  miles  between  stations,  the  difference 
in  range  being  due  to  the  lesser  sending  ability  of 
airplane  wireless  equipment. 

Establishment  of  the  radio  stations  will  enable  the 
Post  Office  Department  to  maintain  communication 
between  cities  having  air  post  delivery  independent 
of  telegraph  and  telephone  services  in  the  event  of  a 
disruption  of  service  by  storms  or  other  causes. 


Wireless  and  the  Hidden  World  of  Vibrations 

npHAT  communication  with  the  dead  may  be  made 
-*■  as  commonplace  a matter  as  is  wireless  communi- 
cation with  a person  in  Europe  at  the  present  time, 
was  the  remarkable  statement  made  by  Dr.  Frederick 
Finch  Strong,  of  the  Krotona  Institute  at  Hollywood. 

Experiments  have  been  made  there,  it  was  an- 
nounced. demonstrating  the  methods  which,  when 
further  extended,  will  accomplish  this  amazing  result. 


The  Krotona  experiments  give  rise  to  the  hope  that 
a technique,  whereby  new  forces  and  kinds  of  matter 
may  be  revealed. 

A sort  of  transformer  process  for  the  dull  human 
senses  is  being  worked  out  in  the  hope  of  proving  by 
means  of  actual  communication  with  the  dead  the 
theory  held  concerning  the  continuity  of  life  after 
death. 

One  experiment  which  leads  to  the  belief  that  any 
number  of  things  may  be  camouflaged  under  a kind 
of  color  which  makes  it  impossible  for  the  eye  to  de- 
tect is  with  ultra-violet  rays.  Rare  minerals,  which 
respond  to  certain  wave  lengths,  take  up  and  trans- 
form them  so  that  they  become  visible. 


Yes,  American  Aviation  Is  Looking  Up. 

— Harding  in  the  Brooklyn  Eagle. 

Playing  Checkers  by  Wireless 

A GAME  of  checkers  by  wireless  has  been  played 
by  two  Delaware  men,  who  flash  their  moves 
back  and  forth  through  the  air  between  Wilmington 
and  Greenville,  Del.  They  are  Fred  R.  Fooding  of 
Wilmington,  an  official  of  the  Delaware  Bank  and  a 
licensed  radio  operator,  and  William  Anderson  of 
Greenville,  a student  at  Delaware  College. 

The  first  game  of  the  series  lasted  an  hour  and 
half.  At  the  end  of  the  period  each  player  had  six 
men  on  the  board.  As  each  player  flashed  his  move 
on  the  checkerboard  to  his  opponent  he  made  the 
move  on  the  board  in  front  of  him,  which  was  dupli- 
cated by  his  opponent. 

This  item  is  contained  in  current  news,  without  any 
explanation,  however,  of  how  the  ban  on  transmitting 
was  overcome. 
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Marconi  International  Cable  Code 

T T is  announced  that  the  Marconi  international  cable 
A code,  being  published  in  parts  of  the  United  States 
and  Great  Britain  as  rapidly  as  completed,  will,  for  the 
first  time  in  history,  permit  people  of  nine  languages  in- 
telligibly to  communicate  with  each  other  without  need  of 
translators.  The  languages  to  which  the  code  is  adaptable 
are  English,  French,  Spanish,  Portuguese,  Italian, 
German,  Dutch,  Japanese  and  Russian.  Since  the 
code  includes  phrases  of  commerce,  law  and  finance 
likely  to  be  used,  however  technical,  it  will  be  very 
voluminous  and  will,  for  practical  purposes,  far  sur- 
pass Esperanto  or  any  other  artificial  language  for 
international  use.  The  code  words  will  be  the  same, 
but,  of  course,  there  will  be  necessity  for  a book  for 
each  of  the  nine  languages.  It  is  said  that  hundreds 
of  business  experts  and  linguists  have  been  engaged 
for  three  years  in  preparation  of  the  code,  and  it  has 
been  called  “the  concentrated  essence  of  a lifetime  of 
code  study  and  compilation.” 

Not  only  can  an  American  business  man,  by  con- 
sulting the  English  code  book,  send  a code  message  to 
a Spanish  merchant,  which  the  latter  can  immediately 
transcribe  by  looking  up  its  meaning  in  his  Spanish 
code  book,  but  the  misunderstandings  so  common  in 
the  translation  from  one  language  to  another  will  be 
obviated.  The  message  will  be  concise  and  unequi- 
vocal to  the  Spanish  as  well  as  to  the  American.  It 
would  be  hard  to  overestimate  the  advantage  that 
such  direct  communication  will  be  in  facilitating  inter- 
national business. 

Marconi  took  a gigantic  step  in  annihilating  distance 
and  bringing  nations  together  when  he  completed  the 
commercial  wireless.  The  international  cable  code  pro- 
vides one  of  the  greatest  facilities  for  making  it  ef- 
fective. There  are  other  changes,  in  the  interest  of 
better  service,  such  as  a condensed  manner  of  sending 
figures  and  a letter  combination  code  that  permits  the 
sending  of  two  words  for  the  usual  cost  of  one. 


Conquering  Fog  by  Means  of  Wireless 

/"TJ.UGLIELMO  MARCONI’S  new  invention  for  the 
purpose  of  protecting  vessels  during  a fog  was 
discussed  recently  at  the  annual  meeting  of  the  Mar- 
coni International  Marine  Communication  Company, 
Ltd.,  in  London.  Godfrey  Isaacs  said : 

“This  new  discovery  provides  a means  whereby  a 
ship  in  the  densest  fog  may  discern  the  approach  of 
another  ship,  provided  "that  that  ship  be  also  fitted  with 
this  apparatus,  at  the  same  time  giving  an  approximate 
idea  of  the  distance  of  the  approaching  ship.  We  are 
at  present  engaged  in  giving  commercial  shape  to  this 
new  apparatus,  and  as  soon  as  possible  its  value  on  board 
ship  will  be  demonstrated.  We  have  great  hopes  that 
by  this  means  all  risk  of  collision  at  sea  during  the  thick- 
est fogs  will  be  eliminated,  to  which  end,  of  course,  every 
ship  would  have  to  carry  the  apparatus,  for  it  stands 
to  reason  that  if  a great  liner  were  fitted  and  a small 
tramp  were  not,  the  danger  of  collision  and  the  loss  of 
one  or  the  other,  or  both,  of  the  ships  rhight  result. 

“Inasmuch  as  this  new  device  should  provide  means 
of  disposing  of  that  which  is  so  great  a danger  in 
misty  and  foggy  weather,  it  is  not  unlikely,  we  think, 
that  every  ship  which  goes  to  sea  will  be  eventually 
fitted  with  this  new  installation,  and  we  shall  all  be 
spared  the  harrowing  accounts  of  the  terrible  losses 
which  from  time  to  time  it  has  been  so  distressing 
to  read  in  the  daily  press  resulting  from  some  terrible 
collision  at  sea.” 


Wireless  Between  U.  S.  and  Germany  Resumed 

TlflRELESS  communication  with  Germany  has 
""  been  resumed  in  a limited  way  by  the  American 
government.  Business  communications  between 
American  houses  and  their  agents  in  Germany  are 
accepted  in  New  York  at  44  Whitehall  Building,  and 
other  points  where  the  navy  has  district  communica- 
tion officers  for  transmittal  to  the  trans-Atlantic  wire- 
less stations  at  the  Navy  Department  here  and  at 
Otter  Cliffs,  Me.,  where  they  are  dispatched  to  the 
receiving  station  at  Nauen,  Germany.  Similar  com- 
munications are  dispatched  from  Nauen  to  the  United 
States  stations.  Press  dispatches  to  the  extent  of  500 
words  from  this  country  and  a similar  number  of 
words  from  Germany  are  also  accepted  daily. 


British  Government  Pays  $2,950,000  to  Marconi  Co. 

A N AWARD  of  £590,000  ($2,950,000)  damages  was 
given  to  Marconi’s  Wireless  Telegraph  Co.,  Ltd., 
ip  a suit  for  breach  of  contract  brought  against  the 
British  government.  The  contract  was  in  connection 
with  the  construction  of  the  Imperial  Wireless 
System. 

The  Marconi  Company  claimed  it  was  entitled  to 
£7,180,000,  basing  their  claim  on  a provision  in  the 
contract  that  it  was  to  receive  royalties  amounting  to 
10  per  cent  on  the  gross  receipts  from  the  stations 
for  the  entire  period  of  the  contract,  which  was  to 
have  run  for  twenty-eight  years.  The  government 
claimed  the  damages  payable  to  the  company 
amounted  to  £50,000. 


Wireless  on  All  Ships  Over  150  Feet  Long 

npHAT  all  passenger  ships  more  than  150  feet  in 
A length  entering  or  leaving  any  port  or  harbor  in 
the  United  States  shall  be  equipped  with  wireless  is 
provided  in  a bill  introduced  in  the  House  at  Wash- 
ington by  Representative  Britten,  of  Illinois. 

It  is  provided  also  that  all  United  States  Coast  Guard 
stations  shall  be  equipped  with  wireless. 


Increased  Earnings  of  English  Marconi  Co.  for  1918 

AA  ARCONI’S  Wireless  Telegraph  Co.,  Ltd.,  reports 
for  1918  a profit  of  $1,989,500  against  $1,919,000 
in  1917.  Dividends  on  the  ordinary  shares  were  in- 
creased from  20  to  25  per  cent  and  on  the  preference 
shares  from  17  to  22  per  cent.  General  reserve  was 
increased  by  $750,000  to  $7,250,000.  Shares  of  asso- 
ciated companies  are  shown  in  the  balance  sheet  at  a 
cost  price  of  $6,825,000,  compared  with  a present  par 
value  of  $11,730,000. 


Energy  Transmitted  on  Wireless  Waves. 

TIfIRELESS  telegraphy  and  wireless  telephony, 
""  now  commonplaces,  suggest  the  possibility  of 
transmitting  energy  by  wireless  waves.  A Roumanian 
engineer,  M.  Constantinesco,  has  been  experimenting 
in  England  with  a method  that  seems  novel. 

He  uses  a tube  filled  with  water  or  some  such  liquid 
in  which  vibrations  of  the  nature  of  sound  waves  are 
produced  at  one  end  and  the  energy  is  reconstructed 
at  the  other  end  in  a mechanical  form.  The  details  of 
the  apparatus  are  kept  secret,  but  Constantinesco’s 
researches  have  been  financed  by  the  British  govern- 
ment, and  it  has  already  been  applied  in  the  mechanism 
that  stops  the  discharge  of  bullets  from  the  rapid  firing 
gun  of  an  airplane  each  time  that  the  blade  of  the 
propeller  passes  before  the  muzzle. 
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Wedded  by  Wireless  While  Flying  in  Airplanes 


Postal  Wireless  Service  Throughout  British  Empire 


A/f  ISS  EMILY  SCHAEFFER  of  Sea  Gate,  L.  I.,  and 
Lt.  George  Burgess  of  Brooklyn,  were  the  prin- 
cipals in  a wedding  ceremony  that  featured  the  second 
of  the  two  Police  Field  Days  held  at  Sheepshead  Bay. 
They  flew  in  a plane  piloted  by  the  groom  who  is  an 
aviator  attached  to  the  Mineola  forces.  In  the  second 
plane  the  Rev.  Alexander  Wouters  of  the  Edgewood 
Dutch  Reformed  Church,  the  first  real  “sky  pilot,” 
flew,  with  Lt.  Eugene  Barksdale,  the  best  man  as  pilot. 
A long  streamer  of  bunting  indicated  the  bride’s 
plane. 

Dr.  Woutfers  conducted  the  service  with  the  aid  of 
a wireless  telephone.  The  bride  and  groom  were 
fitted  with  telephones  too.  Gov.  Smith  and  Mayor 
Hylan  had  receivers,  and  there  were  thirty-two  re- 
ceivers for  that  many  of  the  bridal  party  in  the  grand 
stand. 

Besides  that,  there  was  a megaphone-like  do-dad  in 
front  of  the  centre  of  the  grand  stand  from  which 
the  voices  of  the  contracting  parties  and  of  the  min- 
ister issued.  More  than  100  persons,  who  were 
crowded  round,  probably  heard  the  voices  from  this 
instrument. 

Mrs.  Burgess,  who  is  26  years  old,  the  same  age  as 
her  husband,  now  a radio  instructor  at  Mineola,  tells 
a thrilling  tale  of  how  she  met  Lieut.  Burgess. 

“I  met  my  husband,  Lieut.  Burgess,  about  six  years 
ago  when  I was  canoeing  with  a girl  friend.  He  was 
then  the  assistant  manager  of  the  radio  station  of  the 
Marconi  Wireless  Telegraph  Company  at  Sea  Gate. 
The  canoe  suddenly  pitched,  as  canoes  do,  and  my 
friend  was  thrown  into  the  water.  The  lieutenant 
saw  the  accident  from  the  shore  and  came  to  our  aid 
in  a boat.  He  rescued  my  friend  and  of  course  we 
thanked  him  and  our  acquaintance  began. 

“I  am  interested  in  the  radio  code  and  understand 
it.  When  we  talked  over  our  wedding,  it  was  sug- 
gested that  we  get  married  in  an  airplane  by  radio- 
phone to  demonstrate  its  wonderful  possibilities.” 


Big  Danish  Wireless  Station 

i'AFFICIAL  announcement  in  Washington  that 
Denmark  is  making  plans  to  open  wireless  com- 
munication between  Copenhagen  and  the  Llnited 
States,  has  been  made  by  the  Danish  Legation.  This 
statement  has  been  made  public: 

“Information  to  the  effect  that  regular  wireless  con- 
nection has  been  established  between  Denmark  and 
Great  Britain  has  just  been  received  by  the  Danish 
Legation  here.  Plans  are  now  being  worked  out  by 
the  Danish  Ministry  of  Traffic  for  erecting  a great 
trans-Atlantic  radio  station  near  Copenhagen  which 
will  put  Denmark  in  direct  wireless  communication 
with  the  United  States. 

“Danish  newspapers  complain  that  their  telegrams 
for  some  time  have  been  greatly  delayed  because  of 
the  crowded  cables.  The  Danish  papers  express  the 
hope  that  the  still  important  plan  for  a great  trans- 
Atlantic  station  will  soon  be  realized.  The  Danish 
press  is  anxious  to  get  into  direct  communication  with 
America  so  as  to  be  able  to  obtain  news  from  over 
here  at  first  hand  and  at  reasonable  rates. 

“The  Danish  wireless  station  at  Lyngby  is  at  times 
able  to  hear  the  American  station  at  Arlington  talk 
to  Rome,  but  is  not  powerful  enough  to  send  messages 
over  the  Atlantic.  The  plans  now  under  consideration 
by  the  Danish  government  call  for  the  erection  of  a 
trans-Atlantic  wureless  station.” 


OOSTAL  wireless  service,  to  extend  throughout  the 
British  Empire,  has  been  provided  for  by  the  House 
of  Commons  in  voting  170,000  pounds  for  the  project. 
The  first  stations  will  be  opened  between  England  and 
Egypt.  The  service  may  begin  by  the  end  of  the  year. 


Eiffel  Tower  Revives  Ancient  Custom 

A FTER  the  peace  treaty  had  been  signed  by  Ger- 
•*’*-  many’s  representatives  in  the  Hall  of  Mirrors  at 
Versailles  the  Eiffel  Tower  wireless  station  sent 
broadcast  the  massage  “Fermez  les  portes”  ("Shut 
the  doors").  The  phrase,  as  many  will  understand, 
was  suggested  by  the  fact  that  when  peace  was 
declared  in  ancient  Rome  the  doors  or  gate  of  the 
Temple  of  Janus  were  closed. 


Lieut.  Durr  ant  of  the  R-34  Describes  Wireless 
Equipment 

T 1EUT.  REX  F.  DURRANT,  wireless  operator  of 
-L/  the  R-34,  speaking  of  the  radio  apparatus  used 
during  the  trans-Atlantic  flight,  said : 

“We  had  the  wireless  direction  finder  on  board, 
known  as  the  maximum  method.  We  had  a range  of 
300  miles.  We  got  very  good  bearings  on  Cape  Race. 
All  the  Canadian  wireless  compass  stations  helped  us 
a great  deal  in  our  navigation. 

“We  had  a main  transmission  set  using  continuous 
wave  with  a range  of  1,200  miles  and  a wireless  tele- 
phone with  a 100-mile  radius.  We  also  had  an  auxiliary 
continuous  wave  set  and  an  emergency  spark  set.  All 
these  sets  functioned  perfectly  during  the  voyage. 

"We  were  never  out  of  wireless  touch  up  to  the  time 
we  passed  Newfoundland.  We  were  in  direct  constant 
communication  with  Clifden,  Ireland.  We  were  in 
touch  with  the  British  Air  Ministry  every  two  hours. 
We  held  the  Air  Ministry  wireless  station  on  top  of 
the  Hotel  Cecil  in  London  half  way  across  the  Atlantic. 
In  mid-ocean  we  were  in  direct  communication  with 
Clifden,  Canada,  and  the  Azores  at  the  same  time.  We 
carried  400  feet  of  trailing  aerial,  for  use  on  all  the 
sets  except  the  direction  finder,  which  was  worked  by 
coils. 

“The  small  spark  set  was  excellent.  Cape  Race  read 
it  at  300  miles,  although  it  had  only  one-tenth  of  an 
electric  horse  power. 

“As  a result  of  my  experience  on  the  voyage  I am 
designing  a larger  coil  for  the  direction  finder  set  on 
these  ships.  Also,  as  a result  of  my  experience  it  has 
been  proved  beyond  doubt  that  continuous  waves  will 
be  the  future  means  of  wireless  transmission.” 

• 


Marconi  Wireless  Rig  on  Yacht 

npHE  yachts  in  the  Long  Island  Star  class  in  the 
annual  race  to  Captain’s  Island  and  return  in- 
cluded a Star  boat  with  the  new  Marconi  rig,  so  called 
because  the  method  of  arranging  stays  makes  it 
resemble  the  mast  of  a wireless  station.  It  is  the 
first  time  that  the  righ  has  been  put  on  a boat  of 
this  class,  and  the  innovation  was  watched  with  the 
greatest  of  interest  by  all  yachtsmen. 

Donald  Cowl  is  the  Corinthian  who  is  trying  out 
the  innovation.  The  yacht  that  he  has  altered  was 
formerly  the  original  Little  Dipper,  the  property  of 
G.  A.  Corry. 
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Colonel  Krumm  is  best 
known  to  wireless  men  as 
Chief  Radio  Inspector, 
Bureau  of  Navigation, 
Department  of  Com- 
merce, a position  which 
he  has  held  since  1912. 
He  has  degrees  of  me- 
chanical and  electrical 
engineering  from  Ohio 
State  University  and  for 
seven  years  served  as  an 
electrical  engineer,  Sig- 
nal Corps.  He  was  com- 
missioned a reserve  Cap- 
tain in  this  branch  of  the 
service  in  May,  1917,  and 
within  three  months  was 
promoted  to  Major,  sail- 
ing for  Prance,  Sept.  27, 
1917.  His  elevation  to 
the  rank  of  Lieutenant 
Colonel  preceded  the 
Armistice  by  two  weeks, 
recognition  of  efficient 
direction  of  the  Radio 
Division  during  the  en- 
tire term  of  his  service 
in  the  A.  E.  F. 
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Distinguished  Service 
Medal  awarded  in  the 
name  of  the  President  by 
Gen.  Pershing  to  Lieut. 
Col.  Krumm  for  “excep- 
tionally meritorious  and 
distinguished  services,” 
due  to  “masterful  ability 
and  exact  scientific 
knowledge" 


Lieut.  Colonel  Louis  R.  Krumm 
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The  famous  French  dec- 
oration, the  Legion  of 
Honor,  conferred  upon 
Lieut.  Col.  Krumm  and 
establishing  him  among 
the  few  American  officers 
who  have  been  admitted 
as  Chevaliers  to  the  cen- 
tury-old order  founded  by 
Napoleon 


Captain  Taylor,  a grad- 
uate mechanical  engineer 
of  Stevens,  received  his 
reserve  officer’s  commis- 
sion as  1st  Lieutenant, 
Signal  Corps,  two  months 
after  war  was  declared. 
For  six  months  he  was 
assigned  to  recruiting  for 
the  radio  branch,  going 
overseas  in  December, 
1917.  Four  months  later 
he  became  assistant  chief 
of  the  Radio  Division, 
A.  E.  F.,  and  thirteen 
months  after  his  enlist- 
ment was  promoted  to 
the  rank  of  Captain. 
General  Pershing  men- 
tioned him  in  a citation 
for  “exceptional  and 
meritorious  services"  as 
the  officer  responsible 
for  the  co-ordination  of 
the  work  of  the  other 
Sections  in  the  A.  E.  F. 
and  maintenance  of  liai- 
son with  the  Radio  Divi- 
sion at  Washington 


Captain  Willis  H.  Taylor,  Jr. 
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First  Authentic  Account  of  the  Organization  of  the  Radio 
Division  of  the  Signal  Corps  and  an  Inside  View  of  the 
Great  Obstacles  which  Americans  Had  to  Overcome 


By  Lieut.  Col.  L.  R.  Krumm 

Officer  in  Charge  Radio  Division,  Signal  Corps,  American  Expeditionary  Force 

and  Capt.  Willis  H.  Taylor,  Jr. 

Co-ordination  Officer,  Radio,  Division,  Signal  Corps,  A.  E.  F. 


T T HAS  been  a commonplace 
saying  in  all  articles  relating 
achievements  of  the  Great  World 
War  that  it  was  a contest  of  sci- 
ence and  skill. 

In  no  branch  of  an  army’s  ac- 
tivities is  this  better  exemplified 
than  in  the  utilization  of  the 
wireless  method  of  communica- 
tion. Thus  the  prepartion  of 
articles  recounting  the  work  of 
the  U.  S.  Army  Signal  Corps  and 
its  use  of  radio  telegraphy  and 
telephony  for  military  purposes 
has  presented  the  problem  of 
selection  from  superabundance, 
leaving  the  authors  confronted 
by  the  difficulty  of  picking  out 
from  the  mass  of  material  avail- 
able those  things  which  will  best 
reflect  the  magnitude  of  the  task 
and  its  accomplishment.  In  this 
and  the  succeeding  articles  of  the  series  there  will  be  set 
down  without  embellishment  those  historical  and  tech- 
nical facts  which  appear  to  be  of  most  interest,  not  alone 
to  the  radio  profession  but  also  to  the  general  public. 

The  absolute  unpreparedness  of  the  American  Army 
for  a war  of  the  magnitude  of  this  one  is  a matter  of 
universal  knowledge;  nowhere  was  it  better  indicated 
than  in  the  radio  equipment  and  personnel  available  to  the 
Signal  Corps  when  this  country  entered  the  war.  Only 
two  types  of  military  radio  equipment  had  been  developed 
and  put  in  use ; these  were  the  % kw.  500  cycle  quenched 
spark  pack  set,  adapted  to  be  transported  on  mules  and 
provided  with  a hand  driven  generator,  and  a 2 kw.  500 
cycle  quenched  spark  automobile  set.  Both  were  fairly 
good  equipments  of  their  types,  quite  satisfactory  for 
warfare  such  as  might  be  encountered  on  the  Mexican 
border.  Unfortunately  neither  of  these  sets  was  suitable 
for  use  in  the  European  war,  so  that  it  may  be  said  that 
the  U.  S.  Army,  at  the  time  of  the  declaration  of  war 
against  Germany,  had  no  suitable  radio  equipment  for 
its  signalling  troops.  This  was  demonstrated.  Some 
of  these  sets  were  sent  to  France,  but  were  never  used 
for  transmission  during  operations.  Practically  all  the 
radio  equipment  used  by  the  American  Expeditionary 
Forces  was  of  French  manufacture,  for  the  development 
and  production  of  equivalent  material  in  the  United 
States  on  a quantity  basis  was  not  accomplished  until 
about  the  time  the  armistice  was  signed. 

It  is  interesting  to  note  that  after  the  armistice,  an 
effort  was  made  to  utilize  one  of  the  pre-war  2 kw.  spark- 
tractor  sets  at  Spa,  Belgium,  to  provide  communication 
for  the  American  section  of  the  Armistice  Commission 
which  had  its  headquarters  at  that  point,  but  its  use 
caused  such  interference  with  the  undamped  wave  sets 
of  the  stations  of  the  other  allied  armies  as  to  make  the 
American  army  decidedly  unpopular  from  a radio  stand- 
point. The  station  had  to  be  replaced  by  an  undamped 


wave  set,  the  sharper  turning  of 
which  permitted  the  simultane- 
ous operation  of  the  different 
sets  in  that  vicinity.  Spark  sets 
having  more  than  100  watts 
transformer  input  were  decid- 
edly de  trop  with  the  Allied 
Armies  in  France,  and  the  exten- 
sive use  of  vacuum  tube  un- 
damped wave  transmitters — even 
with  the  very  front  line  troops — 
was  decidedly  contrary  to  the 
previous  practices  or  principles  of 
our  Signal  Corps.  In  a later  arti- 
cle a detailed  description  of  these 
sets  will  be  given ; at  this  time  it 
will  be  sufficient  to  say  that  the 
suitability  of  this  type  of  equip- 
ment' to  meet  the  trying  condi- 
tions of  war  communication  was 
most  thoroughly  demonstrated. 
The  many  special  functions  of 
the  radio  personnel  will  also  be  described  later,  for  it 
should  be  observed  here  that  the  diversity  of  employment 
was  developed  to  a point  which  it  is  probable  that  few 
officers  of  the  Army  before  the  war  had  thought  of,  much 
less  provided  for. 

Brigadier  General  Edgar  Russel,  Chief  Signal  Officer. 
American  Expeditionary  Forces,  who  arrived. in  France 
in  June,  1917,  had  seen  long  service  and  distinguished 
himself  as  an  officer  in  the  Signal  Corps,  having  served 
in  Mexico  and  the  Philippine  Islands.  He  was  well  aware 
of  the  inadequacy  of  our  Army’s  radio  personnel  and 
equipment  ana  realized  that  it  would  not  be  easy  to  over- 
come the  deficiencies.  The  problem  of  personnel  was  simi- 
lar to  that  of  all  other  branches  of  the  service.  Men  could 
be  given  their  initial  and  fundamental  training  in  the 
United  States  contemporaneously  with  the  training  of  the 
other  services.  But  equipment  in  enormous  quantities  and 
especially  constructed  for  war  uses  had  to  be  provided 
from  the  beginning,  and  radio  equipment  of  this  char- 
acter was  not  available  in  the  United  States.  There  were 
experienced  American  manufacturers  to  be  called  upon, 
but  their  capacity  was  limited  and  the  large  requirements 
of  the  Navy  demanded  added  output.  It  soon  became 
evident  to  General  Russel  that  his  supply  must  come  from 
one  of  our  Allies.  Soon  after  his  arrival  he  arranged 
with  the  French  authorities  to  obtain  from  them  the 
necessary  radio  and  T.  P.  S.  (ground  telegraph)  equip- 
ment for  our  troops  until  such  time  as  these  could  be 
supplied  from  the  United  States.  His  foresight  in  this 
direction  will  be  further  emphasized  in  the  story  of 
supply. 

The  French  Army  made  greater  use  of  undamped  wave 
sets  than  any  of  the  armies.  The  probable  reasons  for 
this  may  be  of  interest.  Prior  to  the  war  it  was  a well- 
known  fact  commercially  that  the  German  spark  sets  were 
superior  to  the  French  spark  sets.  At  the  beginning  of 
the  war,  so  French  officers  told  us,  the  German  Army’s 
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radio  equipment  and  communication  was  considerably 
superior.  The  French,  realizing  the  necessity  for  better 
equipment,  wisely  appreciated  the  possibilities  of  vacuum 
tubes  for  transmitting  and  receiving ; then  decided,  there- 
fore, that  the  use  of  spark  sets  would  be  restricted  to 
those  types  suitable  for  front  line  work,  where  simplicity 
is  the  controlling  factor.  For  all  other  wireless  communi- 
cation they  adopted  undamped  wave  sets  which  used 
the  same  type  of  three-element  tube  for  both  transmitting 
and  receiving,  thus  greatly  simplifying  their  supply 
problem. 


The  very  'old  and  the  ultra-modern  joined  hands  in  wartime  when  a 
divisional  wireless  station  was  installed  by  American  men  of  the  Signal 
Corps  in  this  ancient  chateau,  erected  about  500  A.  D. 


Now  as  to  the  importance  of  wireless.  Radio  tele- 
graphy, it  must  be  remembered,  is  essentially  the  emer- 
gency communication  method  of  the  Army.  In  trench 
warfare  where  positions  were  permanent  and  troops  did 
not  change  their  lines-,  m some  cases  for  years — wire 
communication  was  preferred  and  desired ; very  compli- 
cated wire  systems  were  installed  and  maintained  even 
under  conditions  of  greatest  difficulty.  But  even  in  these 
positions,  radio  stations  were  provided  to  take  up  the 
burden  of  maintaining  communication  in  time  of  heavy 
shelling,  when  the  wires  were  broken  and  could  not  be 
repaired.  In  mobile  warfare,  on  the  other  hand,  radio 
immediately  demonstrated  its  superiority  over  all  other 
means  of  communication  and  those  officers  best  qualified 
to  judge  are  convinced  of  its  even  greater  utilization  in 
future  wars. 

Radio  operations  take  on  the  general  character  of  the 
other  activities  of  an  army  in  that,  in  a general  way,  they 
can  be  divided  into  offensive  and  defensive  classes.  The 
use  of  this  classification  in  regard  to  communication  may 
seem  strange,  but  it  can  be  easily  explained.  Offensive 
radio  may  be  considered  as  its  use  in  establishing  and 
maintaining  communication  during  battles  or  other  op- 
erations in  the  same  manner  as  the  telephone  and  tele- 


graph or  visual  signals  are  used.  The  superiority  of  radio 
at  such  times  is  at  once  evident,  for  any  method  of  com- 
munication requiring  wires  is  too  difficult  to  erect  and 
is  entirely  too  vulnerable  to  injury  in  the  deluge  of 
artillery  projectiles  hurled  in  modern  battles. 

The  one  fault  in  wireless  communication  which  has  not 
been  practically  overcome  to  date,  although  the  problem 
is  now  under  consideration  in  many  laboratories,  is  that 
it  cannot  easily  be  made  a selective  or  secret  means 
of  communication.  The  fact  that  all  radio  work  can  be 
heard  by  the  enemy  brings  us  to  the  so-called  defensive 
radio.  If  the  enemy  can  overhear  your  radio  stations, 
he  is  equally  handicapped  by  the  fact  that  you  can  hear 
his,  and  therein  lies  your  opportunity  to  profit  by  the 
old  adage  that  “forewarned  is  forearmed." 


In  the  mobile  tear  fare  that  brought  us  the  vic- 
tory, ground  telegraphy  proved  to  be  practi- 
cally worthless  and  will  probably  be  displaced  in 
future  wars  by  small  wireless  sets  using  loop  an- 
tennae. 

Wireless  equipment  for  tanks  was  one  of  the 
problems  that  long  defied  solution.  A set  was 
finally  developed  that  makes  possible  communi- 
cation with  the  post  of  command  and  co-operat- 
ing airplanes. 


As  might  be  expected,  military  communications  are 
never  transmitted  in  plain  language.  Code  is  always  used. 
Cipher  has  been  discarded  because  it  requires  too  much 
time  to  encipher  a message  for  transmission  and  because 
it  can  be  accurately  deciphered  by  mathematical  methods. 

Phrase  code  was  used  principally,  and  was  frequently 
changed.  In  spite  of  all  precautions,  however,  one  of  the 
main  sources,  if  not  the  main  source,  of  intelligence  re- 
garding the  enemy’s  projected  operations  lay  in  the  inter- 
ception of  messages  by  the  Radio  Section  (Intelligence) 
of  the  Signal  Corps.  These  Radio  Sections  (Intelligence) 
were  the  defensive  radio  organizations  of  the  army. 
Whereas  each  combat  division  numbered  among  its  troops 
a Field  Signal  Battalion  included  in  which  was  one  com- 
pany of  75  men,  assisted  by  certain  men  of  the  outpost 
company  and  some  from  the  infantry  signaling  detach- 
ment, which  was  expected  to  maintain  the  radio  com- 
munication within  the  division,  the  Radio  (Intelligence) 
Section  was  not  attached  to  any  unit  smaller  than  an 
Army  and  was  expected  to  cover  our  entire  front  and 
operate  wherever  needed.  In  addition  to  the  duty  of  in- 
tercepting messages  from  ground  and  airplane  radio  sta- 
tions of  the  enemy,  these  men  were  charged  with  the  re- 
sponsibility of  locating  them  by  direction  finding  or  goni- 
ometric  stations,  noting  the  channels  of  communication 
and  every  characteristic  that  might  tell  us  how  many  and 
what  troops  were  opposing  us,  and  their  probable  plans 
for  our  future  destruction.  How  the  plotting  of  the  loca- 
tion of  stations  and  channels  of  communication  clearly  in- 
dicated the  enemy’s  organizations  is  a fascinating  subject; 
the  methods  used  will  be  explained  in  a future  article,  as 
well  as  the  counter  efforts  of  the  enemy  to  confuse  our 
radio  intelligence  operators. 

Included  in  the  duties  of  the  Radio  Section  was  the 
operation  of  the  so-called  Listening  Stations.  These 
stations  were  intended  to  intercept  all  messages  from  the 
enemy’s  T.  P.  S.  (ground  telegraph)  stations  and  all 
grounded  telephone  or  telegraph  lines.  Grounded  lines 
were  never  intentionally  used  by  any  army  in  the  latter 
part  of  the  war,  but  no  electric  circuit  could  be  main- 
tained in  a proper  state  of  insulation  and  balance  which 
would  prevent  our  listening  stations  intercepting  the 
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messages  carried  thereon  if  it  was  anywhere  near  us, 
as  was  the  case  during  the  position  or  trench  warfare 
stage. 

Low  frequency  amplifiers  were  connected  to  long  leads 
running  to  grounds  placed  as  near  the  enemy  lines  as 
possible.  The  stations  were  necessarily  installed  in  dug- 
outs  within  a few  hundred  feet  of  the  front  line  trenches 
and  the  experiences  of  the  men  who  were  assigned  to 
operate  and  maintain  these  stations  were  among  the  most 
heroic  of  the  war.  As  the  effectiveness  of  these  stations 
depended  upon  the  nearness  of  their  grounds  to  the 
enemy’s  wire  lines,  our  men  when  carrying  these  ground 
wires  over  into  the  enemy’s  territory,  performed  some  of 
the  most  daring  deeds  of  the  war.  One  of  the  subsequent 
articles  of  this  series  will  tell  how  these  expeditions  were 
carried  out ; how  one  of  our  men  actually  went  over  into 
the  enemy’s  trenches  and  connected  to  important  lines  of 
telephone  communication,  enabling  us  to  intercept  Hun 
conversation  for  several  days  before  it  was  discovered. 

This  ground  telegraphy — developed  by  the  French  dur- 
ing the  war  and  known  to  them  as  the  T.  P.  S.  (Tele- 
graphic par  Sol) — was  made  practically  possible  by  the 
development  of  amplifiers  utilizing  three-electrode  vacuum 
tubes.  The  transmitter  consists  essentially  of  a 50-watt 
induction  coil,  the  primary  circuit  controlled  by  a tele- 
graph sending  key  in  series  with  the  storage  batteries 
carried  as  the  source  of  power.  The  secondary  of  the 


One  of  the  main  sources  of  intelligence  regard- 
ing the  enemy’s  projected  operations  lay  in  the 
interception  of  messages  by  the  defensive  radio 
organizations  of  the  U.  S.  Army. 

So-called  listening  stations  were  installed  in 
dugouts  within  a few  hundred  feet  of  the  front 
line  trenches;  the  experiences  of  the  men  who 
were  assigned  to  this  duty  were  among  the  most 
heroic  of  the  war. 


induction  coil  is  grounded  through  wires  carried  to 
grounds  about  100  yards  apart.  Transmission  is  effected 
by  the  lines  of  flow  of  current  between  grounds  which  are 
intercepted  by  the  receiving  station.  Audio  frequency 
amplifiers,  such  as  were  used  in  the  listening  stations,  were 
used  for  receiving,  the  receiving  amplifier  being  also  con- 
nected to  ground  plates  separated  by  distances  of  100 
yards  or  more.  It  is  a very  crude  means  of  communica- 
tion, because  of  its  efficiency  being  so  dependent  on  local 
conditions ; its  use  therefore,  was  necessarily  limited,  but 
in  trench  warfare  of  fixed  positions  it  served  very  well  in 
many  places  of  favorable  terrain. 

In  the  mobile  warfare  that  brought  us  the  victory  it 
proved  to  be  practically  worthless  and  ground  telegraphy 
will  probably  be  displaced  in  future  wars  by  small  but 
efficient  portable  radio  sets  using  loop  antennae.  In  open 
warfare  T.  P.  S.  stations  soon  lost  track  of  their  relative 
positions  and  consequently  lost  their  communication  when 
endeavoring  to  establish  a station  in  a new  position.  One 
of  the  greatest  defects  in  this  means  of  communication 
was  found  in  the  necessity  for  the  long  ground  leads 
which  were  difficult  to  maintain,  and  the  requirement  for 
ground  circuits  of  the  receiver  to  be  in  such  relative  posi- 
tion as  to  intercept  a maximum  of  potential  and  current. 
The  system  was  never  reliable  for  more  than  2,000  yards, 
and  then  only  under  the  most  favorable  conditions.  Where 
a river  or  other  low  resistance  path  for  electricity  inter- 
vened between  the  transmitting  and  receiving  station  the 
distance  was  reduced  proportionately.  But  for  several 
years  T.  P.  S.  was  the  main  reliance  of  the  French,  and 
for  a time  of  our  own  troops  for  front  trench  line  emer- 


gency communication.  In  an  attack  at  Seicheprey  our 
troops  in  repelling  the  attack  used  this  means  of  communi- 
cation, whereas  the  Boche  carried  over  with  him  a port- 
able radio  set  of  the  jpark  type  and  also  a telephone  line 
which  was  extended  with  the  advance.  His  reasons  for 
carrying  the  radio  seemed  rational,  and  judging  from  the- 
telephone  circuit,  he  evidently  expected  to  occupy  the  posi- 
tion permanently.  The  fact  that  both  means  of  communi- 
cation fell  into  our  hands  before  the  fight  ended  indi- 
cated a miscalculation  on  his  part. 

The  enemy  also  used  ground  telegraphy  in  the  front 
trenches  which  made  the  establishment  of  our  listening 
stations  essential,  so  that  these  could  fulfill  their  intellig- 


Brigadier  General  Edgar  Russel,  Chief  Signal  Officer,  A.  E.  F.,  who  early 
in  the  war  realized  the  inadequacy  of  our  army’s  equipment  of  apparatus 
and  personnel;  his  foresight  contributed  largely  to  the  eventual  success 
of  the  American  signalmen 

ence-gathering  function  for  this  means  of  communication 
exactly  as  did  the  radio  intercept  stations  in  gathering  the 
enemy’s  messages  from  the  air. 

Ground  telegraphy  (T.  P.  S.)  messages  were  coded  of 
course,  but  no  code  or  rules  or  regulations  have  ever  been 
devised  which  will  prevent  indiscreet  conversation  over 
the  telephone.  German  efficiency  experts  evidently  failed 
to  devise  any  means  to  prevent  these  leaks  and  German 
conversations  were  constantly  overheard.  This  required 
that  all  of  our  men  employed  in  listening  stations  should 
understand  German  readily,  as  well  as  have  the  ability  to 
record  telegraphic  code.  As  a matter  of  fact  ground  tele- 
graphy sending  is  necessarily  slow;  interception  of  the 
code  was  found  to  be  much  easier  than  the  determination 
whether  a faint  gutteral  voice  from  the  enemy’s  line  was 
demanding  more  ammunition  or  more  men.  At  first  we 
endeavored  to  get  German-speaking  radio  operators,  but 
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the  supply  limited ; so  we  selected  men  who  under- 
stood the  German  language  and  taught  them  code  at 
the  same  time  when  we  were  coaching  them  in  the  use  of 
the  equipment  and  the  German  military  phrases  they 
might  expect  to  overhear. 

. Another,  , and  possibly  the  most  important  function  of 
these  listening  stations,  was  the  so-called  “policing”  of  our 
own  telephone  lines.  We  knew  that  alert  German  ears 
were  also  pressed  to  receivers  of  their  listening  stations 
and  could  overhear  indiscreet  language  on  our  lines.  Code 
names  were  provided  for  all  places,  units  and  common 
subjects  of  conversation  over  our  lines,  but  in  the  press 
of  action — and,  sometimes,  even  in  the  quietest  hours — 
our  officers  failed  to  realize  the  danger  of  using  plain 
English  and  neglected  to  obey  the  orders  and  instructions 
forbidding  its  use.  Our  listening  stations  were  constantly 
on  the  alert  for  these  indiscretions  and  many  a high  rank- 

i _ i 
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A radio  intelligence  detachment  was  housed. in  this  old  barracka  when  the 
Boche  became  suapicious  and  put  over  a lew  shells;  the  soldier  is  standing 
in  one  of  the  resultant  holes 


ing  officer  was  embarrassed  by  having  a verbatim  report 
of  his  careless  words  handed  him  a few  minutes  after  he 
had  completed  a telephone  cdnversation. 

As  has  been  stated,  a perfectly  balanced*  insulated 
metallic  telephone  circuit  cannot  be  overheard,  so  that 
the  condition  of  the  line  was  also  revealed  by  these  sta- 
tions and  immediate  steps  would  then  be  taken  to  repair 
the  circuit  in  question. 

We  learned  how  the  enemy  appreciated  the  potentialities 
of  our  listening  stations  when  our  troops  captured  some 
German  trenches  in  the  latter  part  of  the  war.  Their  tele- 
phones were  sealed  up  and  captured  orders  indicated  that 
these  phones  were  only  to  be  used  in  the  greatest  emer- 
gency ; the  Officer  breaking  the  seal  was  required  by  these 
orders  to  send  in  a written  report  as  to  the  necessity  for  its 
use.  In  some  parts  of  the  line,  as  far  back  as  two  miles 
from  the  front,  German  telephones  were  found  to  be 
sealed  up,  indicating  a respect  for  our  listening  stations 
exceeding  our  own,  for  we  did  not  expect  them  to  be  over 
that  distance. 

All  of  the  various  fields  of  military  radio  activity  so  far 
outlined  were,  practically  a sealed  book  to  the  American 
Army  before  its  entrance  into  the  war  and  the  gigantic 
undertaking  of  training  and  equipping  the  personnel  for 
this  work  represents  one  of  the  greatest  achievements  of 
our  army.  Lt.  Col.  Krumm  sailed  for  France  in  Septem- 
ber, 191/,  with  as  little  real  knowledge  of  the  task  before 
him  as  many  .of  his  readers.  Samples  of  some  of  the 
French  radio  and  T.  P.  S.  equipment  had  been  shown  to 
different  officers  here  under  injunctions  to  observe  the 
greatest  secrecy,  although  many  of  them  embodied  no 
new  ideas. 


No  real  information  of  how  the  equipment  was  used  or 
the  scope  of  the  work  was  forthcoming,  especially  in 
regard  to  the  radio  intelligence  work.  This  phase  of  com- 
munication was  always  kept  from  general  discussion  in 
our  own  army,  even  after  we  had  been  in  the  war  for  a 
long  time.  It  was  considered  that  the  less  the  enemy 
knew  of  our  activities,  the  less  preventative  measures  he 
would  take  against  them.  Few,  if  any,  officers  or  soldiers 
who  were  not  directly  concerned  in  the  intelligence  work 
were  aware  of  the  fact  that  much  of  the  information  that 

fuided  their  operations  had. been  obtained  by  the  Radio 
ection.  The  only  other  sources  of  information  compar- 
able with  it  were  the  prisoners  captured  from  the  enemy. 
By  the  same  token,  the  less  our  men  knew  of  our  work 
the  less  they  could  tell  should  they  fall  into  the  hands  of 
the  Germans.  If  the  location  of  a listening  station  became 
known  its  effectiveness  was  immediately  destroyed  by  the 
counter  measures  taken  against  it,  so  that  many  a dough- 
boy noted  the  strange  equipment  in  a dugout  in  his  sector 
without  knowing  its  purpose. 

The  Germans  are  generally  given  credit  for  first  dis- 
covering the  possibilities  of  these  ground  listening  stations 
and  the  precautions  they  took  at  the  outset  to  keep  the 
men  assigned  to  this  duty  from  coming  in  contact  with 
other  soldiers  and  discussing  their  work,  are  interesting. 
They  were  given  extra  pay,  their  meals  were  brought  to 
them  and  they  were  pampered  in  every  way  and  they 
were  evidently  the  most  exclusive  branch  of  service  in 
the  German  army.  Once  the  work  became  known  to 
the  Allies,  though,  this  exceptional  treatment  was  dis- 
continued and  these  “cellar  detectives”  were  treated  like 
the  rest  of  their  army. 

In  the  early  Spring  of  1917,  a French  delegation  headed 
by  Dr.  Abraham,  the  well  known  scientist  was  sent  over  to 
the  United  States  to  demonstrate  the  wireless  and  T.  P. 
S.  equipment  used  by  the  French  Army,  but  the  informa- 
tion was  treated  more  as  of  scientific  interest  than  as 
vital  for  general  distribution  among  those  who  would 
later  be  called  upon  to  use  it  in  the  field  or  to  guide  them 
in  the  manufacture  of  similar  equipment  in  this  country. 
Specimens  of  the  apparatus  in  use  by  the  French  Army 
were  furnished,  which  were  to  be  used  to  guide  the  de- 
velopment and  production  in  this  country  of  equivalent 
material  so  that  the  U.  S.  Army  could  later  be  entirely 
independent  of  European  supply.  The  fact  that  this 
desirable  and,  if  the  war  had  continued,  possibly  essen- 
tial condition  was  not  attained  has  already  been  told. 
The  French  Government  had  promised,  meanwhile,  to 
provide  all  the  necessary  radio  equipment  for  the  Ameri- 
can troops  until  such  time  as  production  could  commence 
in  the  United  States,  and  this  they  were  able  to  do  until 
the  drive  of  the  Germans  in  March,  1918,  when  the  rapid 
advance  toward  Paris  resulted  in  a loss  to  the  French  of 
enormous  reserve  supplies  of  radio  equipment.  They  were 
brought  face  to  face  with  the  urgent  necessity  of  re-equip- 
ing  their  own  men  without  considering  ours.  Added 
to  that,  it  was  these  dark  days  of  the  war  that  brought 
on  the  influx  of  American  troops  at  the  rate  of  ten 
thousand  a day — figures  entirely  beyond  the  calculations 
of  the  French  when  they  agreed  to  furnish  us  the  neces- 
sary radio  equipment.  Our  own  material  had  not  been 
satisfactorily  developed  or  produced  in  quantities  in  the 
United  States  and  we  were  unable  to  look  there  for 
relief.  Of  those  who  watched  the  progress  of  the  battles 
around  Chateau  Thierry,  none  were  more  harassed  by 
anxiety  than  the  officers  who  were  concerned  in  the 
problem  of  obtaining  radio  equipment  for  our  troops. 

With  the  turning  back  of  the  Huns  on  their  tracks 
toward  Germany  and  the  removal  of  the  threat  to  Paris, 
where  most  of  the  radio  factories  of  France  are  located, 
the  French  Army  authorities  regained  confidence  and  the 
supply  of  wireless  equipment  was  resumed.  The  British 
were  never  able  to  furnish  us  any  amount  of  apparatus 
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and  it  was  inadvisable  to  use  different  types,  which  would 
complicate  the  supply  and  maintenance  of  equipment  as 
well  as  the  training  of  the  personnel. 

Tours  of  duty  with  both  the  French  and  British  Armies 
had  indicated  to  Lt.  Col.  Krumm  that  the  French  equip- 
ment was  equal  to  the  British  and  more  suited  to  the 
methods  of  the  American  Army,  so  that  no  concern  was 
felt  as  long  as  it  was  possible  for  the  French  Army  to 
provide  us  with  radio  material.  Nor  was  there  any  doubt 
as  to  the  ability  of  our  men  to  handle  the  apparatus ; the 
standard  of  operators  of  this  country  is  as  high  as  that 
of  any  of  the  Allies,  and  events  proved  our  faith  in  our 
men  to  be  well  founded. 

It  might  be  well  at  this  point  to  acknowledge  the  debt 
this  country  owes  the  amateur  radio  operator  for  the 
work  he  did  in  the  Army.  In  his  position  as  Chief  Radio 
Inspector,  Bureau  of  Navigation,  before  the  war.  Colonel 
Krumm  had  looked  upon  the  amateur  radio  man  some- 
what as  an  omnipresent  American  evil,  like  mosquitos. 
But  it  was  these  amateurs  who  were  among  the  first  to 
respond  as  volunteers  for  the  Signal  Corps,  and  his  re- 
spect for  them  increased  immediately  and  it  has  never 
since  abated.  Subsequently,  their  excellent  work  in  the 
field  under  the  most  discouraging  circumstances,  under 
the  most  trying  and  uncomfortable  conditions,  has 
earned  them  a place  in  history.  Too  generous  ap- 
preciation cannot  be  recorded  of  those  who  fostered  and 
cultivated  this  invaluable  source  of  supply  of  American 
radio  operators,  probably  without  ever  realizing  just 
how  well  they  had  planted  the  seed.  Allied  officers  often 
spoke  of  this  phase  of  our  personnel  supply  and  regretted 
the  interest  in  radio  matters  had  never  existed  in  ama- 
teurs of  their  countries,  as  it  had  in  ours. 

The  value  of  real  enthusiasm  for  his  work — an  out- 
standing characteristic  of  most  amateurs — was  particu- 
larly shown  in  the  radio  intercept  stations.  The  ideal 
operator  for  this  work  is  one  who  never  for  one  instant 
ceased  to  hunt  for  enemy  stations  with  his  receiver.  He 
must  record  a jumble  of  mixed  letter  groups  which  to  him 
mean  nothing.  A mistake  of  one  letter  in  a three  letter 
group  will  probably  throw  the  decoders  entirely  off  the 
true  meaning  of  the  message.  He  must  record  the  wave 
length  used  and  get  all  the  prefixes  so  that  the  stations 


When  we  entered  the  war  the  U.  S.  Army  had 
in  use  only  two  types  of  wireless  equipment; 
neither  of  these  sets  could  he  used  in  France. 

Officers  of  the  line  did  not  take  radio  seriously. 
One  whose  unit  had  been  isolated  in  the  Argonne 
sent  hack  this  wireless  message : “ All  communi- 

cation cut  off.  How  shall  I keep  in  touch  with 
you?" 

The  various  fields  of  usefulness  found  for  wire- 
less were  practically  a sealed  hook  to  the  Ameri- 
can Army;  the r gigantic  undertaking  of  training 
and  equipping  ' the  personnel  for  this  work,  repre- 
sents one  of  the  nation's  greatest  achievements. 


communicating  can  be  determined.  But  above  all  he 
must  instinctively  note  every  personal  characteristic  of  the 
senders  “fist,”  or  transmitting  methods.  Many  a German 
organization  has  been  traced  all  along  the  front  by  some 
peculiarity  of  a radio  operator  attached  to  it,  who  did  not 
realize  the  necessity  of  absolute  uniformity  in  sending.  To 
detect  these  things  the  intercepting  operator  must  never 
let  down  the  intensity  of  his  interest.  The  enthusiasm 
of  the  amateur  for  his  work  was  one  of  his  biggest  assets. 

Unfortunately  for  the  Army,  a very  large  proportion  of 


the  commercial  and  amateur  operators  joined  the  Navy  at 
an  early  date,  so  that  the  supply  of  expert  men  available 
was  soon  exhausted,  and  the  many  additional  men  re- 
quired had  to  be  trained.  This  branch  of  our  activities 
holds  many  points  of  interest  and  will  be  covered  more 
fully  at  another  time. 

Officers  of  our  Allies  often  indicated  their  belief  that 
our  men  were  notably  successful  because  they  were  fresh 
in  the  work,  but  they  expected  when  we  had  been  in 
the  war  as  long  as  they  had,  that  we  would  also  lose  our 
enthusiasm  and  effectiveness.  This  no  doubt  was  true  to 
some  extent,  and  it  applied  in  a minor  way  to  all  branches 
of  the  service,  but  on  the  whole  the  American  Army  can 
look  back  on  the  work  of  its  radio  personnel  with  genuine 
and  particular  satisfaction. 

When  a man  has  had  three  or  four  years  of  operating 
under  constant  shell  fire  all  the  glamour  of  war  disappears 


This  listening  station  in  the  Vosges  is  typical  of  those  maintained  so 
secretly  by  American  wireless  men  that  doughboys  in  the  same  sector 
never  learned  the  purpose  of  the  strange  equipment 


and  the  daily  communication  duty  becomes  a grind.  This 
view  was  illustrated  one  day  when  Colonel  Krumm  visited 
one  of  the  French  artillery  receiving  stations  to  which 
range  corrections  from  airplanes  were  wirelessed.  As 
the  visitor  was  regretting  that  his  limited  knowledge  of 
French  prevented  him  from  questioning  the  operator,  the 
latter  in  good  English  informed  the  American  officer  that 
he  knew  him  in  New  York.  The  operator  then  explained 
that  he  was  a New  York  boy  of  French  parentage  and 
had  joined  the  French  Army  three  years  before,  resigning 
his  position  as  a Marconi  operator  on  a ship  sailing  out 
of  his  home  port'.  Commercial  operating  had  never  been 
like  his  present  job,  he  readily  admitted,  and  added  that 
he  was  “fed  up”  with  the  war  thing.  This  was  in  the 
Champagne  country  during  the  disheartening  days  of  the 
Fall  of  1917.  Our  men  never  experienced  the  depressing 
effect  of  the  discouraging  battles  as  did  the  Allied  oper- 
ators—so  it  is  fair  to  assume  that  the  Allied  officers  were 
right  in  their  estimate  of  American  effectiveness. 

Captain  Taylor  joined  the  A.  E.  F.  in  December,  1917, 
about  the  same  time  as  the  first  detachment  of  about 
seventy  expert  operators  arrived.  The  Radio  Section 
(Intelligence)  of  the  Radio  Division  was  then  organized. 
The  accompanying  chart  shows  the  scope  of  this  organiza- 
tion'and  the  duties  of  the  Radio  divisions  on  the  day  the 
armistice  was  signed.  On  December  8th,  1917,  the  first 
radio  intelligence  stations,  intercept  and  gonio,  were  es- 
tablished in  a French  sector.  It  was  considered  advisable 
to  operate  some  intelligence  stations  in  the  French  posi- 
tion so  our  men,  both  operators  and  decoders,  would  have 
an  opportunity  to  work  under  actual  fighting  conditions. 
The  radio  intercept  and  goniometric  stations  were  there- 
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fore  established  to  the  west  of  Verdun  in  territory  held 
by  the  French  and  covered  by  their  own  radio  intelligence 
system.  Our  stations  were  understood  to  be  practice 
installations  and  every  assistance  was  given  us  by  the 
French  to  become  acquainted  with  the  practical  phases 
of  *he  work.  Thus  we  were  pleased  and  flattered  when, 
within  a short  time,  we  received  a request  from  them  to 
furnish  copies  of  all  the  messages  and  goniometric  read- 
ings recorded;  subsequently  we  had  reason  to  know  that 
they  were  exceedingly  grateful  for  our  assistance. 

With  the  entrance  of  our  troops  into  the  line  came  the 
real  test  of  our  radio  communication.  The  training  or 
practice  which  we  carried  on  under  conditions  which  ap- 
peared to  be  exactly  those  of  actual  warfare  seemed 
advantageous ; but  how  fallacious  this  idea  was  quickly 
developed  in  the  operations.  The  first  troops  to  go  into 
the  line  had  been  given  several  months’  training;  the 


officers  had  been  afforded  an  opportunity  to  visit  sectors 
held  by  the  French  and  English  troops  and  had  been  in 
the  atmosphere  of  war  for  several  months  before  actually 
participating  in  it.  Later,  when  our  soldiers  were  arriv- 
ing at  the  rate  of  two  divisions  a week  and  were  sent 
into  action  almost  immediately,  many  of  the  signaling 
troops  were  unfamiliar  with  the  radio  equipment  and 
had  only  a sketchy  knowledge  of  their  proper  function  in 
the  communication  system.  Troops  which  went  into  the 
line  with  the  British  Army,  after  training  with  French 
sets,  were  provided  with  British  radio  equipments.  Be- 
cause of  the  delay  in  producing  equipment  in  the  United 
States  few  of  the  radio  personnel  sent  over  to  the  A.  E.  F. 
were  properly  trained  or  prepared  to  take  up  their  work, 
in  fact,  their  first  knowledge  of  duties  and  the  equipment 
which  they  would  use  was  gained  after  their  arrival  in 
France.  This  made  radio  training  one  of  the  hardest 
problems.  Yet  in  spite  of  the  many  handicaps  nearly  all 
acquitted  themselves  with  credit  and  the  difficulties  over- 
come by  the  different  radio  companies  of  the  Signal  Corps 
will  make  interesting  reading. 

Considering  the  short  period  of  training  given  our 
signalmen  the  results  were  magnificent ; possibly  the  prin- 
cipal factor  in  restricting  the  usefulness  of  our  radio  was 
the  ignorance  of  many  American  officers  as  to  its  limita- 
tions and  possibilities.  The  reluctance  pf  our  officers  to 
code  message  was  the  greatest  single  handicap.  Opera- 
tors were  absolutely  forbidden  to  transmit  anything  “in 
the  clear”  and  all  messages  were  required  to  be  handed 
them  in  code.  So  difficult  was  the  enforcing  of  this  re- 
quirement that  the  probable  future  practice  in  handling 
these  messages  will  be  to  have  them  coded  by  the  Signal 


Corps  personnel.  The  failure  by  line  officers  to  take 
radio  seriously  is  illustrated  by  an  episode,  said  to  have 
occurred  in  the  Argonne.  An  officer  commanding  a 
unit  which  had  become  isolated  sent  back  the  following 
radio  message : "All  communication  cut  off.  How  shall  I 
keep  in  touch  with  you.” 

Earlier  in  the  article  one  class  of  radio  operations 
was  referred  to  as  embracing  offensive  activities,  to 
indicate  the  use  of  the  wireless  telephone  and  telegraph 
as  a means  of  communication  between  the  different  units 
and  branches  of  service  of  an  army.  This  not  only  in- 
cludes stations  at  different  infantry  battalion  and  regi- 
mental headquarters,  brigade,  division,  corps  and  army 
headquarters,  and  similar  units,  but  also  the  special  radio 
services  of  the  air  service,  the  tank  corps,  artillery  sound 
ranging  by  the  engineer  corps,  and  the  meteorological 
service.  All  have  highly  specialized  requirements,  es- 
pecially the  air  service. 

At  the  beginning  of  the  war  the  air  service  was  part 
of  the  Signal  Corps,  which  is  the  communication  branch 
of  the  army.  At  that  time  the  wireless  communications 
of  the  air  service  were  supervised  by  its  own  radio  division 
as  part  of  the  Signal  Corps.  Later,  when  the  air  service 
was  separated  from  the  Signal  Corps  and  established  as 
a separate  service,  its  radio  organization  was  continued. 
It  was  found  advisable,  however,  to  centralize  the  super- 
vision of  the  radio  of  the  air  service  in  the  Signal  Corps, 
and  about  a month  before  the  signing  of  the  armistice 
this  work  was  taken  over  by  the  radio  division  of  the 
Signal  Corps,  so  that  all  radio  operations  of  the  army 
properly  came  under  the  supervision  of  the  Chief  Signal 
Officer,  A.  E.  F.  Radio  equipment  for  the  airplanes 
engaged  in  war  operations  must  be  governed  by  the 
peculiar  requirements  and  limitations  of  the  .flying  craft, 
but  the  major  portion  of  their  work  is  with  ground  sta- 
tions. Radio  communications  between  planes  in  flight  and 
from  the  ground  to  the  planes  was  never  reliably  ac- 
complished, in  fact,  in  the  war  operations  of  the  air  service 
in  France.  Radio  telephonic  communication  between  air- 
planes— the  goal  of  the  air  service  of  every  army  and  the 
essential  requirement  if  squadrons  or  larger  bodies  of 
planes  are  to  act  as  a unit — is  a subject  which  was  given 
preferred  attention  in  the  United  States.  Various  articles 
have  been  written  indicating  results  achieved  in  the  de- 
velopment of  radio  equipment  for  communication  between 
and  to  airplanes  from  the  ground.  The  sets  developed  in 
this  country  were  received  shortly  before  the  armistice; 
they  were  being  tested  out  and  personnel  was  being 
trained  when  hostilities  ended.  But  the  radio  telephone 
was  never  used  by  our  air  service  in  actual  combat. 

In  the  so-called  artillery  reglage  work  where  the  air- 
plane observer  supplies  batteries  and  groups  of  artillery 
with  information  indicating  the  accuracy  of  their  shell  fire 
and  the  correction  necessary  to  obtain  the  greatest  results, 
our  airplanes  were  probably  as  effective  as  those  of  any 
other  nation.  In  this  wireless  work  they  used  the  French 
spark  sets,  a very  simple  and  light  equipment,  utilizing  a 
wind-driven  generator  mounted  on  the  fuselage  with  the 
rotary  gap  on  the  generator  shaft.  A trailing  single  wire 
antenna  was  used. 

Airplanes  were  also  used  for  reconnaissance,  supplying 
information  by  radio  to  unit  commanders  regarding  the 
activities  of  the  enemy,  and  also  in  many  cases  the  position 
of  our  own  line.  It  must  be  remembered  that  in  mobile 
warfare,  calling  for  rapid  advances  such  as  marked  the 
last  part  of  the  war,  many  of  the  units  were  located  in 
woods  or  other  positions  which  the  commanders  them- 
selves were  unable  to  recognize.  Airplanes  thus  became 
the  most  accurate  source  of  information  as  to  the  location 
of  the  advancing  lines. 

Tank  radio  was  also  one  of  the  most  interesting  and 
difficult  questions  which  confronted  American  research 
experts.  No  wireless  equipment  had  been  devised  which 
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would  operate  from  a moving  tank.  In  the  British  Army 
the  tanks  merely  acted  as  transports  for  the  set;  it  was 
the  practice  to  drop  the  set  from  the  signaling  tank,  es- 
tablishing it  in  some  protected  and  suitable  place  as  near 
the  front  as  possible.  The  French  had  experimented  with 
a set  using  a trailing  antenna,  but  it  was  found  to  be  unsat- 
isfactory and  as  far  as  known  never  was  used  in  action. 

A large  antenna  cannot  be  used  on  a moving  tank ; 
it  must  be  small,  easily  erected  and  removed.  An  un- 
damped wave  tank  set  was  developed  in  the  A.  E.  F.,  so 
constructed  that  the  radiated  wave  length  was  entirely  in- 
dependent of  any  change  in  the  antenna,  which  was  of  the 
umbrella  type  consisting  of  a short  pole  projecting  a few 
feet  above  the  tank  with  ribs  that  could  be  spread  as 
desired.  A.  sample  equipment  had  been  sent  back  to  the 
United  States  before  the  armistice,  but  had  not  been  put 
in  production  and  supplied  us  in  time  for  use.  The  pos- 
sibilities of  this  set  cannot  be  over-estimated,  as  the 
mobility  of  the  tanks  makes  a reliable  means  of  communi- 
cation absolutely  necessary;  with  an  efficient  wireless  in- 
stallation they  could  not  only  have  communicated  with 
their  post  of  command,  but  with  the  airplanes  working  in 
conjunction  with  them. 

Artillery  receiving  stations  work  with  reglage  air- 
planes controlling  their  batteries.  Sound-ranging  receiv- 
ing stations  were  provided  to  note  the  radio  activities  of 
enemy  airplanes,  the  prelude  to  their  artillery  activities. 
The  wireless  method  was  also  used  in  communicating 
meteorological  data,  of  the  utmost  importance  in  the  regu- 
lation of  artillery  fire  and  airplane  operations.  Weather 
and  meteorological  information  was  sent  out  approxi- 
mately every  four  hours.  Spark  equipment  using  approx- 
imately the  same  wave  length  and  spark  characteristics  as 
the  airplane  stations  were  used  for  this  purpose. 

The  personnel  necessary  for  all  these  special  radio  ac- 
tivities required  highly  specialized  training  and  this  was 
accomplished  as  well  as  time  and  facilities  allowed  at  many 
{joints  in  France  and  England.  A large  school  was  es- 


The  debt  this  country  owes  to  the  amateur 
radio  operator  in  the  Army  is  acknowledged  in 
this  article. 

These  civilians  were  the  first  to  respond  as 
volunteers  and  their  excellent  work  in  the  field 
under  the  most  discouraging  circumstances  has 
earned  them  a place  in  history. 

Allied  officers  often  spoke  of  this  source  of 
personnel  supply  and  regretted  the  lack  of  in- 
terest in  amateur  work  in  their  countries. 


tablishecf  at  the  Air  Service  training  center  at  Tours, 
where  observation  officers  were  trained  in  the  use  of  their 
radio  equipment  and  radio  operators  and  mechanics  were 
developed  in  large  numbers.  Captain  Harlowe  Hardinge, 
a trained  engineer,  who  had  been  one  of  New  York’s  most 
enthusiastic  amateurs  before  the  war,  was  in  charge  of  the 
radio  school  at  Tours  and  the  excellent  results  attained 
there  are  largely  due  to  his  ability.  Other  training  centers 
were  established  for  instruction  in  artillery  fire  control  by 
wireless,  tank  radio,  and  in  England  a school  was  to  be 
conducted  for  the  instruction  of  personnel  for  the  opera- 
tion of  direction-finding  equipment,  wireless  apparatus 
which  enables  bombing  planes  to  attain  their  objective  at 
night  and  return  to  their  heme  field. 


The  supply  of  radio  apparatus  had  its  special  problems. 
This  was  an  undertaking  which  necessitated  the  most 
careful  compilation  of  advance  requirements,  so  that  the 
ever  increasing  and  overwhelming  numbers  of  American 
troops  might  be  promptly  supplied  with  the  proper  radio 
equipment  which  would  enable  them  to  take  their  place 
in  the  line  without  delay.  To  this  end  all  of  the  produc- 
tion facilities  of  the  French  operated  in  conjunction  with 
the  excellent  general  supply  system  of  the  Signal  Corps. 
It  should  be  appreciated  that  the  French  were  practically 
unprepared  to  manufacture  radio  equipment  in  quantities 
sufficient  to  meet  the  needs  of  the  French  Army,  yet  the 
problem  was  enormously  complicated  by  the  wholly  un- 
expected arrival  of  an  immense  American  Army  in  an 
incredibly  short  period.  Considerable  readjustment  of 
their  manufacturing  plans  was  required  to  meet  this  de- 


Divisional  Fiat  tractor  radio  station  in  operation  within  ruins  to  avoid 

detection 


mand.  General  Ferrie,  Chief  of  the  French  Military 
Radio  Telegraphic  Service,  and  his  staff  will  always  be 
remembered  in  this  connection  for  their  untiring  efforts 
and  co-operation  in  this  difficult  task. 

While  it  was  the  policy  of  the  Signal  Corps  not  to  man- 
ufacture any  radio  telegraphic  or  telephonic  apparatus  in 
I' ranee;  the  equipment  purchased  had  to  undergo  rigid  in- 
spection before  acceptance  from  the  French  Government. 
This  work  required  men  familiar  with  all  phases  of  manu- 
facture. Well  equipped  laboratories  were  established  to 
provide  for  this  important  function,  and  to  conduct  the  re- 
search work  necessary  in  the  development  and  solution  of 
immediate  problems.  Here,  too,  was  centralized  that 
necessary  research  which  served  as  the  basis  of  intelligent 
constructive  suggestions  forwarded  to  the  United  States. 
In  this  work  the  Signal  Corps  was  extremely  fortunate  to 
have  Major  E.  H.  Armstrong  as  an  advisor  on  all 
technical  matters.  To  him  may  be  credited  many  achieve- 
ments in  connection  with  the  constantly  arising  difficulties 
with  apparatus  and  its  maintenance,  to  say  nothing  of  the 
radio  development  carried  on  by  him  in  his  laboratory. 

The  reader  has  now  been  given  an  outline  of  the  great 
field  of  endeavor  covered  by  radio  men  in  the  A.  E.  F. 
1 hat  these  various  activities  required  specialized  methods 
and  equipment  is  evident  to  laymen  as  well  as  those 
actively  engaged  in  the  art.  The  succeeding  articles  of 
this  series  will  qpver  each  subject  in  more  detail,  describe 
some  of  the  French  apparatus  used  and  record  some  of 
the  many  experiences  that  befell  our  radio  men  in  the 
A.  E.  F.  while  accomplishing  results  which  should  ever 
remain  a source  of  pride  to  the  whole  American  people. 

{To  be  continued.) 
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Lowenstein’s  Quenched  Gap 


ARIOUS  forms  of  quenched  gap  have  been  proposed 
’ heretofore,  but  they  have  one  disadvantage.  If  any 
of  the  component  gap  elements  have  to  be  removed  for 
repair  or  replacement,  it  cannot  be  effected  without  dis- 
turbing other  gap  elements  in  the  series,  and  practically 
taking  apart  and  reassembling  the  complete  gap  structure. 
Such  a procedure  involves  loss  of  considerable  time  and  it 
also  involves  expert  work  which  may  not  be  convenient. 

This  and  other  defects  inherent  in  quenched  gaps  are 
obviated  in  the  improved  construction  devised  by  F. 
Lowenstein,  in  which  the  component  gap  elements,  which 
are’  broadly  of  the  tubular  type,  are  so  assembled  and 
mounted  that  any  spark  gap  element  or  unit  is  individu- 
ally removable  and  replacable  practically  in  an  instant, 
without  disturbing  any  other  unit  of  the  complete  gap, 
and  without  the  exercise  of  any  special  skill  on  the  part 
of  an  operator.  The  number  of  spark  gap  elements  in 
the  series  may  be  readily  varied  at  will  to  adjust  the  total 
spark  length  in  response  to  working  requirements. 


on  the  outer  and  inner  shells  respectively.  This  form 
of  joint  between  the  insulating  rings  and  the  shells  or 
electrodes  insures  that  the  spark  gap  space  is  sealed  sub- 
stantially air  tight,  which  is  desirable.  The  seal  is  per- 
manent even  when  the  electrodes  become  heated  and  ex- 
pand; for  in  the  event  of  such  expansion  the  electrodes 
press  against  the  ring  surfaces  18  and  19  which  are 
similarly  located  as  regards  resistance  offered  to  the 
radial  thrust  of  the  shell  expansion,  and  the  tightness  of 
the  joints  therefore  maintained. 

Another  advantage  secured  by  this  construction  is  that 
the  clamping  pressure  of  terminal  rings  14  and  collars 
21  is  exerted  in  a direction  parallel  to  the  gap  surfaces, 
so  that  the  width  of  the  gap  is  independent  of  the  clamp- 
ing pressure.  Where  gap  electrodes  are  held  by  clamping 
means  exerting  pressure  transversely  of  the  gap  surfaces, 
the  width  of  the  gap  and  hence  the  performance  of  the 
sending  system,  varies  with  the  degree  of  clamping  pres- 
sure. 


Figure  2 figure  4 figure  5 

Various  parts  and  the  complete  assembly  of  the  quenched  spark  gap  with  cooling  fan  in  place 


Referring  to  figures  1,  2 and  3,  the  spark  gap  device 
comprises  an  outer  cylindrical  shell  10,  within  which  is 
an  inner  shell  11  which  in  this  instance  projects  unequal 
distances  beyond  the  ends  of  the  outer  shell,  the  project- 
ing portions  being  threaded  as  at  12  and  13.  These  shells 
or  electrodes  are  made  of  copper  and  are  spaced  apart 
and  insulated  from  each  other  by  insulating  rings  14, 
each  of  which  is  slotted  or  channeled  along  one  side  to 
accommodate  an  end  of  the  outer  shell  or  sleeve.  Each 
, insulating  ring  is  thus  divided  into  two  connected  parts, 
16  and  17,  whose  parallel  inner  faces  18  and  19  engage 
the  convex  surfaces  of  the  outer  and  inner  shells,  re- 
spectively. The  parts  17  of  the  insulating  rings  extend 
between  and  space  apart  the  shells  to  form  the  spark  gap. 
The  outer  faces  20  may  be  slightly  sloped  or  beveled  as 
shown.  The  insulating  rings  may  be  locked  in  place  by 
threaded  collars  21  which  are  adapted  to  be  turned  down 
on  threaded  portions  12  and  13  of  the  inner  shell  into 
locking  abutment  with  the  rings.  When  the  rings  are 
in  proper  position  they  abut  against  shoulders  22  and  23 


As  shown,  the  central  or  intermediate  portions  24  of 
the  electrodes  are  formed  in  such  a way  that  the  annular 
spark  gap  spaced  is  narrower  at  this  locality  than  toward 
the  ends ; and  it  is  at  this  locality  that  the  sparks  actually 
pass  between  the  electrodes.  Annular  circumferential  ribs 
lO*  and  lla  formed  on  the  electrodes  10  and  11,  re- 
spectively, project  into  the  wider  portions  of  the  gap 
space  and  are  in  staggered  arrangement.  These  ribs  act 
as  baffles  to  prevent  particles  of  metal  from  being  “spat- 
tered” or  otherwise  transferred  from  the  spark  to  the 
insulating  surfaces  at  the  ends  of  the  gap,  thus  preventing 
deposit  of  metal  on  the  surfaces  and  consequent  de- 
struction of  their  insulating  properties. 

The  outer  or  convex  surface  27  of  the  outer  electrode 
shell  and  the  inner  or  concave  surface  28  of  the  inner 
shell  are  longitudinally  grooved  or  fluted  to  provide  a 
large  radiation  surface  for  rapidly  dissipating  the  heat 
from  the  spark.  In  practice,  when  the  spark  gap  is  in 
operation,  both  these  surfaces  are  cooled  by  a fan.  Figure 

4 shows  the  mounting  of  the  gap  and  cooling  fan.  Figure 

5 indicates  the  circuit  for  cutting  in  and  out  the  gaps. 
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Marconi  and  Franklin’s  Directive  Radio  System 


p>ARABOLIC  reflectors  to  confine  the  radiated  wave 
in  a wireless  system  within  a limited  area  have  been 
devised  by  G.  Marconi  and  C.  S.  Franklin.  It  is  under- 
stood that  these  reflectors  work  extremely  well  and  have 
been  applied  in  a practical  way  for  transmission  at  very 
short  wave  lengths. 

The  reflector  is  constructed  of  two  or  more  sets  of 
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Detailed  drawings  of  the  newly  devised  parabolic  reflectors 


rods — which  term  includes  strips  and  wires — arranged  on 
a parabolic  surface  around  the  transmitting  or  receiving 
aerial  as  a focus,  each  rod  being  tuned  to  the  aerial  and 
the  reds  of  the  different  sets  being  preferably  in  line 
with  each  other.  By  this  means,  the  efficiency  and  effect 
of  the  reflector  are  very  largely  increased.  For  example, 
by  making  the  reflector  of  three  sets  of  rods  arranged  on 
a parabolic  surface  and  having  a focal  distance  of  one- 
quarter  wave  length,  the  range  may  be  increased  fro*i 
400  per  cent  to  500  per  cent  as  against  80  per  cent  ob- 
tained with  the  simple  reflectors  before  known. 

The  construction  in  detail  follows : On  a parabolic  sur- 
face surrounding  a transmitter  or  receiver  and  in  the 
correct  direction  having  regard  to  the  polarization  of 
the  transmitted  waves,  is  arranged  a number  of  long 
wires  which  are  divided  up  into  elements  each  in  tune 
with  the  transmitter.  The  length  of  each  element  is 
preferably  about  half  a wave  length,  but  may  be  made 
either  greater  or  less  than  this  by  inserting  in  it  either 
a condenser  or  an  inductance.  The  adjacent  ends  of 
these  elements  may  be  insulated  from  each  other  or 
joined  by  inductance  coils  or  condensers,  the  controlling 
factor  being  correct  tuning  with  the  aerial.  That  means 
that  each  element  when  in  its  working  position  in  the 
reflector  is  in  tune  with  the  aerial. 

In  practice,  it  has  been  found  that  some  of  the  elements 
may  be  removed  slightly  from  the  true  parabolic  surface 
provided  that  those  elements  of  the  reflector  which  are 
nearer  the  focus  than  they  would  -be  if  on  the  parabolic 


surface  are  tuned  to  a rather  longer  wave,  and  those  ele- 
ments which  are  farther,  to  a rather  shorter  wave.  For 
very  short  waves,  no  earth  connections  are  required  or 
desirable,  but  for  longer  waves,  it  is  an  advantage  to 
earth  the  aerial  and  the  lower  elements  of  the  reflector. 

Very  good  results  can  be  obtained  by  arranging  the 
elements  on  a cylindrical  parabolic  surface,  but  better 
results  can  be  obtained  by  arranging  them  on  a true  para- 
boloid, particularly  when  using  a reflector  having  a focal 
length  equal  to  three-quarter  wave  length  or  more.  In 
the  drawings,  figure  1 is  a plan,  figure  2 a rear  view 
and  figure  3 a side  view  of  a reflector  constructed  in 
accordance  with  this  invention. 

Figures  7,  8 and  9 are  plan  view,  rear  view  and  side 
view  respectively,  of  a third  form  of  reflector. 

Figures  10  and  11  are  diagrammatic  detail  views  each 
Illustrating  a single  set  of  rods  or  wire  reflector  elements 
of  which  the  reflectors  may  be  built  up. 

The  reflector  illustrated  in  figures  1,  2 and  3 has  three 
sets  of  parallel  rods  (a)  arranged  on  a cylindrical  para- 
bolic surface  with  an  aerial  or  antenna  (b)  at  the  focus. 
This  arrangement  is  for  concentrating  vertically  polarized 
waves  in  the  horizontal  direction. 

In  the  arrangement  shown  in  figures  4,  5 and  6,  the 
individual  reflector  members  are  placed  in  parallel  planes 
which  are  spaced  apart  vertically  instead  of  being  spaced 
horizontally  as  in  figures  1,  2 and  3.  The  object  of  this 
arrangement  is  to  concentrate  horizontally  polarized 
waves  in  the  horizontal  direction.  In  the  arrangement 
of  figures  7,  8 and  9,  the  reflector  has  three  sets  of  parallel 
rods  arranged  on  a true  parabolic  instead  of  a cylindrical 
parabola;  this  will  concentrate  both  vertically  and  hori- 
zontally polarized  waves  in  the  horizontal  direction. 

These  figures  illustrate  reflectors  made  with  three  sets 
of  parallel  rods  or,  stated  otherwise,  reflectors  made  up 
of  a number  of  wires  each  divided  into  three  elements, 
each  element  being  in  tune  with  the  transmitted  or  re- 
ceived wave.  As  illustrated,  each  of  these  elements  should 
be  nearly  half  a wave  length  long;  alternately  each  of 
these  wires  may  be  divided  up  into  a larger  number  of 
elements  connected  together  by  condensers. 

Figure  10  shows  one  wire  divided  into  three  elements 
each  in  tune  with  the  desired  wave.  Figure  11  shows 
one  wire  divided  into  a number  of  shorter  elements  con- 
nected together  by  condensers.  The  capacity  of  each  con- 
denser must  be  such  that  if  joined  in  circuit  with  the  in- 
ductance of  the  wire  joining  it  to  the  next  condenser,  it 
would  form  a circuit  in  tune  with  the  desired  wave. 


Reducing  the  Dielectric  Stress  of  Condensers 


T T is  a well  known  fact  that  high  potential  condensers, 
such  as  for  example,  the  Leyden  jar,  are  usually 
subject  to  break-down  near  the  edges  of  the  conducting 
armatures.  The  dielectric  stress  centers  at  these  edges, 
although  at  other  points  between  the  plates,  the  stress  may 
be  nearly  uniform.  This  concentration  of  pressure  is 
evidenced  by  minute  discharges  or  “brush”  that  pass 
from  the  coating  to  the  dielectric.  This  playing  of  the 
brush  over  the  surface  of  the  dielectric  causes  local  heat- 
ing in  the  latter,  due  to  its  poor  conductivity. 

David  T.  May  has  devised  a method  whereby  the  local- 
ization of  this  stress  is  materially  minimized.  In  figure 
1 is  shown  a condenser  of  the  Leyden  jar  type  having 
inner  and  outer  conducting  plates.  Extending  from  the 
edges  of  these  conducting  plates  8 and  8'  are  two  metallic 
caps,  9 and  9'  which  are  suitably  attached  to  the  dielectric 
but  are  electrically  separated  from  the  conducting  plates 
by  air  gaps,  10,  10',  11  and  11',  the  latter  pair  being  the 


Figure  2 

the  Leyden  jar  type 
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greater.  When  a condenser  equipped  with  these  caps 
is  connected  to  a source  of  high  potential,  it  is  found  that 
the  brush  no  longer  plays  over  the  surface  of  the  dielec- 
tric, but  that  sparks  pass  across  the  gaps  10  and  10'.  In 
this  way  the  stress  at  the  edges  of  the  plates  5 and  6 is 
considerably  relieved  and  the  interposition  of  the  air  gaps 
10  and  10'  in  the  path  of  the  current  cuts  it  down  to 
a point  where  the  brush  is  not  produced  to  an  injurious 
extent  at  the  edges  12  and  12"  of  the  caps.  If  it  is  desired, 
a plurality  of  caps  may  be  employed,  each  one  being 
separated  from  the  preceding  one  by  air  gaps  of  suitable 
dimensions.  It  is  preferable  that  the  gaps  10  and  lO' 
should  be  smaller  than  the  gaps  11  and  11'  because 


sparking  across  the  shorter  pair  of  gaps  will  be  to  those 
portions  of  the  metallic  caps  from  which  the  heat  may  be 
radiated  away  most  readily  without  injuring  the  dielec- 
tric. 

In  figure  2 is  shown  a modification  where  metallic 
rings  are  sprung  against  the  walls  of  the  jar  instead  of 
the  metallic  caps.  Each  of  these  rings  carry  several  wire 
pieces  which  form  air  gaps  with  the  metallic  conducting 
plates  of  the  condenser.  Harmless  sparking  will  occur 
across  the  gaps  23,  23'  upon  charging  the  condenser  to 
a high  potential  and  the  injurious  brush  is  thereby 
eliminated. 


Warping  of  Filaments  Prevented 


HP  ROUBLE  has  been  experienced  in  the  past  in  con- 
nection with  the  employment  of  filaments  in  vacuum 
tubes  due  to  the  fact  that  the  cathode  filament  when 
heated  becomes  elongated  and  unless  some  means  is 
adopted  for  overcoming  it,  a warping  of  the  filament  will 
occur.  Inasmuch  as  the  energy  output  of  a thermionic 
device  of  this  sort  is  dependent  among  other  things,  upon 
the  distance  between  the  cathode  filament  and  the  other 
electrode  members,  it  follows  that  any  warping  of  the 
filament  toward  or  away  from  the  grid  member  for  ex- 
ample, will  cause  an  alteration  in  the  constants  of  the 
tube.  It  has  in  the  past  been  proposed  where  filaments  of 
loop  form  has  been  used,  to  remedy  this  defect  by  pro- 
viding a spring  support  for  the  apex,  thus  placing  the 
filament  under  a certain  amount  of  tension  and  taking 
up  an  expansion  of  the  loop  in  such  a way  as  to  keep 
the  loop  in  its  initial  plane.  Such  tension  on  the  fila- 
ment has  been  found,  however,  to  be  undesirable  in  some 
instances,  as  tending  to  decrease  the  life  of  the  filament. 

Alexander  McLean  Nicolson  has  devised  a method  of 
maintaining  the  filament  in  its  initial  plane,  which  consists 
m entwining  or  threading  the  filament  on  a supporting 
member  so  that  it  will  be  held  by  the  said  support  at 
several  points  distributed  along  its  length.  While  this 
arrangement  does  not,  of  course,  prevent  the  linear  ex- 
pansion of  the  filament,  it  minimizes  the  effect  of  such 


Nicolson  construction  of  the  filament  on  a supporting  member 


expansion  in  that  it  prevents  the  cumulative  warping 
effect  and  confines  the  warping  to  several  relatively  short 
sections,  the  result  being  that  the  total  effective  lateral 
displacement  of  the  filament  due  to  warping  is  kept 
within  reasonable  bounds. 


Eliminating  Moisture  from  Paper  Condensers 


AN  improved  method  of  overcoming  difficulties  en- 
countered in  the  impregnation  and  the  elimination 
•of  moisture  from  paper  condensers  has  been  devised  by 


Showing  construction  of  paper  condensers  to  eliminate  moisture 


William  C.  Brinton.  Ordinarily  it  is  desirable  to  dry 
the  paper  used  in  papier  condensers  thoroughly  in  order 
that  the  moisture  may  be  excluded,  and  this  drying  pro- 
cess oftentimes  materially  weakens  the  paper  mechanic- 
ally. After  drying  the  paper  and.  forming  the  condenser, 
it  is  necessary  to  impregnate  the  whole,  quite  some  mois- 
ture being  absorbed  during  the  process  of  assembly  due 
to  handling. 

In  the  method  devised  by  Mr.  Brinton,  the  difficulties 
are  overcome  by  arranging  the  dielectric  or  conducting 
material  (the  paper  preferably  not  having  been  prelimi- 
narily dried)  winding  the  strip  on  a mandrel  cylindrical  in 
shape,  withdrawing  the  mandrel,  inserting  the  condenser 
into  a tubular  casing  of  drawn  steel,  and  without  inter- 
mittent treatment,  subjecting  the  whole  to  pressure  to 
convert  the  cylindrical  condenser  into  a condenser  of 
oblong  shape  and  of  considerably  reduced  volume.  The 
condenser  is  then  immersed  in  a body  of  dielectric  im- 
pregnating liquid,  such  as  wax  or  olive  oil,  preferably 
heated,  and  simultanteously  an  electric  alternating  current 
is  passed  through  the  condenser.  This  results  in  the  con- 
version of  the  moisture  into  steam  at  a high  pressure,  the 
escape  of  the  steam,  and  the  replacement  of  the  displaced 
water  by  impregnating  dielectric  liquid.  1 
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III — Life  on  the  Deep  Blue  Water 


A FTER  leaving  Buffalo  the  „ 

Juniata  followed  the  shore  ^7  /'G  / 

line  of  Lake  Erie  to  Cleveland,  C- 

arriving  there  the  next  morn-  <L$  J?  (an 

ing.  The  clear  sky,  the  blue  J Vp  <~/ 
water,  and  the  fresh  air  made  a 7 jjy  / ' ' 

fervent  appeal  to  all  of  us,  for 

we  had  been  caged  up  on  board  L, 

the  steamer  all  day  long.  - *S 

A few  minutes  after  we  left,  vi/ll 

the  City  of  Detroit  III  slipped  |3I 

out  of  her  berth  on  her  way  to 
Detroit,  and  at  eight  o’clock  the 
Seeandbee  started  back  to 

Qeveland.  We  had  company  ^ 

on  Lake  Erie  that  night,  but 

the  wireless  signals  were  indecipherable  through  the 
static.  Shortly  before  arriving  in  Cleveland  we  tried  to 
get  into  communication  with  WCX  there,  but  atmospheric 
electricity  was  roaring  in  with  all  the  sharpness  and  con- 
tinuity of  a tropical  thunder  shower.  Then,  and  often 
during  the  summer,  Watson  and  I thought  of  inventing 
a static  preventer,  but  at  each  attempt  we  decided  that 
it  was  slightly  beyond  the  scope  of  our  technical  knowl- 
edge. Instead  we  devised  methods  of  keeping  the  sparks 
from  jumping  into  the  receivers,  and  making  blue  flames 
all  around  the  galena  detector  crystal.  We  hadn’t  fan- 


a often  wondered  if  the  operators 

at  the  entrance  to  the  Detroit 
river.  The  sun  had  chased 

early  morning. 

Noon  was  one  of  the  turning 
points  of  the  day.  It  meant  a 
change  of  watch  for  nearly 
everyone — and  for  half  the 
crew  it  was  a Godsend.  In  cold 
weather  neither  the  decks,  the  pilot  house,  or  the  radio 
cabin  were  pleasant  places,  and  a nice  warm  meal 
and  bunk  looked  pretty  good.  To  those  of  us  who 
were  compelled  to  climb  out  into  rain  or  sleet,  or  the 
dampness  of  Lake  Superior  fog,  the  watch  changing  meant 
something.  Midnight  was  also  an  important  time  of  day, 
for  at  this  hour  the  night  tricks  changed  and  the  first 
mate  starts  his  “six  on”  while  the  Second  Officer  and  the 
Old  Man  slept.  There  was  always  a lunch  in  the  mess 
rooms,  warm  coffee  in  the  galley  and,  occasionally,  some 
fruit. 


cied  the  carborundum  supplied  with  the  tuner  which  we 
had  hooked  from  the  Tionesta,  so  we  had  substituted 
galena  from  a small  supply  which  I happened  to  have 
along.  Needless  to  say,  the  crashes  of  “X’S”  knocked 
the  galena  all  over  the  place,  and  it  was  quite  impossible 
to  work  Cleveland. 

At  six  o’clock,  we  were  startled  by  the  ear-splitting 
scream  of  the  Cleveland  fog  horn  howling  outside  our 
porthole.  That  is  some  blast!  I firmly  believe  that  if 
all  the  unholy,  unearthly  and  fiendishly  disconcerting 
noises  in  the  world  were  concentrated  in  one  the  Cleve- 
land siren  would  have  it  beat.  I much  prefer  to  risk  the 
perils  of  the  fog  unaided. 

A few  minutes  later  the  black  shape  of  the  Western 
States  crept  past  us  in  the  early  morning  fog,  making  her 
way  to  the  splendid  new  Ninth  Street  Pier;  the  Juniata 
poked  her  nose  through'  the  murkiness  toward  the  de- 
serted old  coal  docks  where  our  passengers  were  sched- 
uled to  land.  We  tied  up  beside  a coal  barge  and  several 
camouflaged  Shipping  Board  boats. 

As  we  left,  an  hour  and  a half  later,  one  of  the  camou- 
flaged affairs  appeared  over  the  port  bow  with  discon- 
certing suddenness.  The  sensation  was  an  eerie  one ; 
in  fact,  often  during  the  summer  I watched  those  painted 
ships  approach,  never  knowing  whether  the  vessel  was 
going  sideways,  forward — or  straight  up.  In  foggy 
weather  it  was  almost  impossible  to  see  them  at  all. 

In  Buffalo  we  watched  high-speed  riveters  put  on  the 
plates ; in  Cleveland  we  saw  many  of  the  new  ships  being 
loaded  to  their  depth  of  eighteen  feet ; in  Detroit  we  heard 
their  radio  equipments  being  tested,  and  in  all  of  the 
northern  ports  we  came  across  them  at  odd  intervals. 
The  continuous  string  of  numbers  which  zigged  off  their 
wireless  aerials  by  the  hour  was  enough  to  drive  a man 


That  first  noon  hour  on  board  the  Juniata  was  indeed 
an  important  event.  As  usual,  I was  hungry.  Sitting 
on  a hard  chair  with  the  receivers  over  one’s  ears  is  not 
supposed  to  be  a hunger  provoking  job,  but  Snell  and 
I were  always  ready  to  eat  when  the  time  came.  Answer- 
ing the  questions  of  all  the  women  on  board  and  half  the 
men,  sending  an  occasional  message,  constituted  our 
principal  duties.  The  queries  were  monotonously  alike. 
“What  is  that  wire  for?  I thought  this  was  wireless,” 
or,  “That  long  rope  hanging  over  the  back  end  with  the 
whirligig  on  it — is  that  your  aerial?”  Or  a lady  pas- 
senger would  use  up  a half-dozen  blanks  writing  a mes- 
sage to  the  kids,  and  then  nearly  faint  when  you  sug- 
gested the  rates — all  of  these  occurrences  somehow  were 
hunger-provoking.  And  that  first  day  was  no  exception. 

Snell  and  I ate  in  the  First  Officer’s  Mess,  along  with 
the  two  mates,  three  engineers  and  the  Purser’s  Assis- 
tant. The  mess  room  was  located  about  a dozen  steps 
from  the  radio  cabin  and,  with  no  occasion  for  delay, 
I was  the  first  to  enter  the  small  room.  As  I sat  down 
I felt  that  this  was  to  be  the  supreme  test.  I awaited  the 
appearance  of  the  waiter  with  some  apprehension  and 
considerable  anxiety.  Snell  and  I had  decided  that  we 
might  as  well  inaugurate  the  season  by  asserting  our 
authority  from  the  start.  We  knew  that  it  would  be  easier 
to  have  our  own  way  from  the  first,  than  to  wait  until 
we  got  acquainted.  The  subjugation  of  the  porters  had 
taken  place  the  night  before;  we  had  made  them  make 
up  our  bunks  and  bring  us  icewater.  Now  the  campaign 
on  the  messroom  waiter  had  to  be  accomplished  without 
further  delay.  The  performance  started  with  a rush. 
There  was  no  one  in  the  room  to  see  any  possible  failure 
and  this  rather  emboldened  me.  As  the  waiter  appeared 


crazy ; they  sent  a message  in  plain  United  States,  and  I from  the  galley,  a clean  towel  over  his  arm,  and  a hand- 
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ful  of  shining  implements  in  his  hand,  he  queried: 
“Soup?” 

"Well  yes!”  said  I,  with  considerable  rising  emphasis 
on  the  latter  part  of  “well.”  The  effect  was  astonishing. 

“Yes  suh — yes  suh — right  away  suh!”  and  Baltimore, 
the  negro,  rushed  away  to  the  galley  with  the  greatest 
speed  ever  attained  by  any  waiter.  In  a jiffy  he  was  back 
with  a bowl  of  steaming  soup.  He  placed  this  in  front 
of  me  with  a most  abject  look  and  he  kept  offering  .crack- 
ers and  celery,  wiping  the  implements  over  and  over 
again,  and  bowing  and  scraping  so  that  I feared  I would 
not  get  the  soup  down  before  I choked  with  suppressed 
mirth. 

1 That  soup  was  the  hottest  stuff  I had  ever  tasted. 
Whether  the  heat  was  caused  by  the  galley  stove  or  by 
the  militant  seasoning  of  pepper  was  more  than  I was 
able  to  ascertain  at  once.  By  the  time  I had 
succeeded  in  swallowing  several  spoonfuls  the 
Second  Officer  had  come  in.  Bill  was  a huge 
fellow,  fully  six  feet  tall  and  wide  in  proportion ; 
he  towered  over  all  the  other  members  of  the 
crew.  He  was  the  most  feared  man  oh  board,  and  when 
there  was  any  enforcing  of  the  rules  to  be  carried  out, 
they  let  Bill  do  it.  His  brand  of  profanity  was  the  choic- 
est and  his  command  of  it  was  liberally  attested  to  by 
the  deckaroons,  or  common  deckhands.  When  Bill  came 
in  and  sat  down  he  was  puffing  like  an  engine.  I supposed 
he  was  peeved  about  something;  but  I soon  discovered 
that  Bill  always  puffed.  Bill  had  the  asthma.  He  also 
had  a capacity  for  soup.  Before  he  was  ready  to  demon- 
strate this  the  rest  of  the  officers  had  come  in.  Conversa- 
tion began. 

Bill  pointed  to  the  coffee,  “I  see  they’ve  been  scraping 
the  galley  floor  again,”  he  observed. 

The  coffee  did  look  a little  muddy,  and  I thought  I 
detected  the  odor  of  potato  peelings  and  coal  ashes. 

But  taste  or  looks  did  not  bother  Bill.  He  gulped  the 
mixture  at  a swallow  and  called  for  more.  Then  he 
tackled  the  soup.  Two  spoonfuls  were  down  before  he 
looked  up,  reproachfully,  at  the  Chief. 

That  officer  returned  a look  of  sympathy  and  under- 
standing. “They  tapped  the  well  last  night,”  he  shot 
back. 

I had  already  noticed  a rim  of  dark  round  objects 
at  the  edge  of  the  soup.  I had  thought  these  pepper; 
now  I wondered  if  they  might  be  mud.  I began  to  lose 
interest  in  the  soup.  But  not  Bill;  he  was  gulping  it 
down  with  all  speed.  Thoughts  of  the  well — the  bottom 


of  the  ship — and  of  the  seepage  or  bilge  water  which 
it  contained,  did  not  disturb  him.  By  the  time  Baltimore 
had  brought  me  the  remainder  of  my  dinner.  Bill  was 
ready  for  more  soup.  It  went  with  the  same  rapidity 
and  lack  of  imagination. 

Throughout  the  remainder  of  the  meal  the  Chief  found 
something  wrong  with  everything,  and  never  hesitated  a 
second  about  springing  any  crude  joke  he  happened  to 
think  of  that  might  aid  to  describe  the  eats.  His  remarks 
were  liberally  punctuated  by  profane  expletives.  Finally, 
the  First  Officer  put  a stop  to  the  rumpus. 

For -several  weeks  the  same  performance  was  repeated 
at  each  noon  and  evening  meal.  The  same  kind  of  food 
was  brought  in  and  the  same  conversation,  took  place 
between  the  Chief  and  Bill,  in  all  of  which  the  other 
officers  and  myself  took  little  part.  Later  in  the  season 
the  owner  of  the  line  happened  to  eat  with  us.  After  this 
we  had  the  passenger  bill  of  fare  and  each  man  was  re- 
quired to  write  out  and  sign  what  he  wanted.  This  was 
an  occasion  for  considerable  mirth  with  Bill  and  the 
Chief.  Neither  wanted  the  other  to  know  what  he  had 
ordered,  but  both  were  anxious  to  find  out  what  the 
others  had  eaten.  The  new  system  livened  things  up  a 
little  and  put  us  on  a better  basis  as  regards  the  rest  of 
the  crew. 

When  traffic  was  heavy  the  Purser  ate  with  us.  Occa- 
sionally, too,  he  ate  with  us  after  a night  in  the  buffet,  or 
when  some  woman  passenger  he  didn’t  care  for  succeeded 
in  getting  a seat  at  the  Captain’s  table.  At  such  times  the 
conversation  was  still  more  sordid.  The  Chief  and  Bill 
both  knew  that  Mac’s  stomach  was  weak,  and  his  diges- 
tion was  easily  upset  so  the  conversation  would  start 
with  the  usual  allusion  to  the  galley  floor,  to  horse  meat 
and  to  bilge  water,  when  Mac  began  to  lose  interest  in 
the  food  the  Chief  would  remark  that  the  gravy  tasted 
like  tobacco.  Immediately,  the  Second  Engineer  would 
note  acquiesence  and  point  to  the  galley  slave  toiling  away 
in  the  corner  of  the  second  officers’  mess,  a big  burly  chap 
whose  jaws  worked  constantly  beneath  cheeks  eternally 
full  of  Honest  Scrap.  Purser  Mac  at  this  point  of  the 
game  would  look  at  Paul  with  such  an  appeal  in  his  eyes 
that  Paul  would  gravely  reprimand  the  engineers  and  the 
rest  of  us  who  were  enjoying  the  affair. 

But  to  get  back  to  my  narrative.  After  dinner  I was 
off  duty  and  had  six  hours  to  use  sleeping  or  loafing, 
as  I chose.  I found  this  a good  opportunity  to  watch  the 
beautiful  scenery  of  the  Detroit  River.  Cottages  along 
the  banks  were  flitting  past  in  a never  ending  stream; 
many  vessels  passed  us,  and  each  saluted  with  the  cus- 


On  the  boat  deck  were  the  life  rafts  and  bunka  for  the  colored  pantrymen;  the  upper  deck  was  called  the  "flicker,”  but  no  one  knew  just  why 
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When  off  duty  I had  good  opportunities  to  watch  the  scenery;  I alternated  my  sightseeing  with  wandering  expeditions  about  the  boat 


tomary  three  long  and  one  short  blast,  signifying  that 
they  were  glad  we  were  back  on  the  Lakes  again  after 
lying  idle  for  the  winter.  I alternated  my  sightseeing 
with  wandering  expeditions  about  the  boat  and  soon  be- 
came acquainted  with  the  Juniata.  She  was  a real  vessel 
— much  different  from  others  I had  been  accustomed  to 
sail  on. 

Forward  on  our  deck — the  salon  deck — were  the  music 
room  and  library,  both  generously  furnished  with  soft 
chairs  and  cozy  corners  where  one  might  read  or  watch 
the  scenic  panorama.  In  the  splendid  weather  we  were 
having,  however,  most  of  the  passengers  were  out  on 
deck,  lined  up  in  the  lee  of  the  wind  in  steamer  robes 
and  chairs,  or  parading  up  and  down  the  promenade  deck. 
Aft  of  the  music  room,  through  a long  corridor  lined 
on  both  sides  with  parlors,  were  the  social  hall  and 
stairs  that  led  to  the  lower,  or  berth,  deck.  The  social 
hall,  decorated  with  well  executed  mural  paintings  was 
followed  by  the  long  dining  room  with  its  many  tables  and 
wide  windows  that  let  in  all  of  the  light. 

The  dining  room  was  a beautiful  place  in  the  morning. 
The  long  rays  of  the  sun  came  pouring  in  the  port  win- 
dows and  were  reflected  from  the  polished  floor  and  from 
the  mirrors  at  the  ends  of  the  room.  The  mahogany 
of  the  chairs,  their  soft  red  plush  bottoms,  the  white 
linen  and  shining  service  were  something  to  remember, 
and  I thought  that  morning  that  eight  dollars  a day 
was  not  too  much  to  pay  for  these  pleasant  surroundings. 
At  night  the  tables  and  chairs  were  unhooked  from  the 
floor  and  piled  along  the  sides,  clearing  the  center  of 
the  room  for  the  dancers,  called  by  the  inviting  music  of 
the  ship’s  orchestra.  Fizzy  drinks  then  appeared  and 
the  place  took  on  the  appearance  of  a metropolitan  cabaret. 

Aft  of  the  dining  room  was  the  monstrous  galley  in 
which  over  five  hundred  meals  were  prepared  each  day. 
I did  not  explore  this  place  at  first,  for  it  was  teeming 
with  blacks.  Later  I made  it  a haven  when  the  weather 
was  cold.  All  night  long  the  fires  were  kept  brightly  burn- 
ing, and  a pot  of  coffee  was  always  sizzling  away  on  the 
back  of  the  stove.  Here  I made  the  acquaintance  of 
people  I would  have  never  seen  otherwise,  for  they 
were  coal  passers  and  firemen,  men  who  are  not  allowed 
the  freedom  of  the  upper  decks.  Every  night  these  fel- 
lows came  up  from  below  to  get  a swig  of  hot  coffee 
as  the  coal  dust  ran  from  their  faces  in  streams.  It  was 
only  occasionally  that  they  could  be  persuaded  to  talk, 
for  I was  considered  an  officer  and  the  men  from  the 
hold  were  timid  about  speaking  to  anyone  so  near  the 
Old  Man. 

On  the  next  deck — the  boat  deck — was  little  except 


the  life  rafts  and  boats,  bunks  for  the  colored  pantry 
men,  and  a few  choice  parlors  up  forward.  Aft  were 
skylights  over  the  galley,  the  engine  room  and  the  buffet, 
as  well  as  many  red  ventilator  funnels.  The  upper 
deck  was  called  the  “flicker”  but  no  one  knew  just  why. 

Above  the  forward  boat  deck  was  still  another  deck, 
called  the  sun  deck,  where  friends  of  the  Captain  and 
officers  of  the  boat  might  sun  themselves  in  nice  weather. 
This  deck  communicated  with  the  bridge  and  the  pilot 
house,  and  it  was  usually  by  this  route  that  I took 
messages  and  weather  reports  to  the  skipper.  In  the 
portion  to  which  “our  deliberate  brethern”  were  rele- 
gated was  a room  devoted  to  social  activities.  Here 
were  the  fights,  the  banjo  entertainments,  and  the  crap 
games.  A smooth  table  had  been  placed  in  the  center 
of  the  room  over  which  hung  a lamp,  casting  a dim  light 
over  the  players  faces  as  they  crowded  about  the  dice, 
most  of  the  light  being  directed  to  the  table  top  where 
the  lucky  “bones”  fell.  At  any  time  of  the  day  or  night 
when  the  men  were  not  at  work  in  the  galley,  the  “come 
seben,  come  ’leben”  could  be  heard  as  well  as  the  argu- 
ments' and  blows  that  sometimes  resulted  from  a throw 
of  the  lucky  cubes. 

At  the  extreme  after  part  of  the  boat  deck — back  of  the 
stack — was  open  space  where  the  men  often  stretched 
out  on  the  deck  and  slept  in  the  sun.  Many  times  I 
have  stolen  up  the  stairs  quietly  and  found  a half  dozen 
blacks  peacefully  snoozing  away,  some  with  their  backs 
against  the  hot  ventilators,  some  on  top  the  skylight 
where  all  the  odors  from  the  galley  and  engine  room 
escaped,  and  some  flat  on  the  deck,  half  covered  with 
cinders  from  the  stack.  They  seemed  to  sleep  with  one 
eye  open;  one  could  never  make  any  noise  up  there  but 
what  the  whole  bunch  would  jump  to  their  feet  in 
mortal  fear  that  they  had  overslept  and  that  the  boss 
of  them  all,  Tom  Williams,  had  come  after  them. 

Tom  had  been  in  the  employ  of  the  company  at  least 
as  long  as  the  Juniata  had  been  in  service,  probably 
longer,  and  had  come  to  that  state  of  mind  where  he 
thought  he  owned  the  ship.  His  manner  of  storming 
and  swearing  at  the  blacks  was  enough  to  strike  fear 
into  anyone’s  heart,  but  his  never  ending  tirade  soon 
palled  on  me. 

Friction  between  the  upper  men  and  those  who  lived 
and  worked  below  decks  was  constant.  I fully  expected  to 
see  a full  fledged  battle  on  the  flicker  before  the  season 
was  over,  for  the  men  of  both  parties  were  aching 
for  a chance  to  get  at  the  others.  For  this  reason  Tom 
kept  his  men  up  on  top  and  away  from  the  lower 
{Continued,  on  page  28) 
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Across  the  Ocean  on  the  NC-4 

The  Personal  Narrative  of  the  Wireless  Operator 
on  the  Naval  Seaplane  Which  First  Spanned 
the  Atlantic  in  an  Historical  Air  Flight 

By  Ensign  Herbert  C.  Rodd 

PART  II 


( Continued  from  August  Wireless  Age) 


CEVERAL  minutes  elapsed  before  I had  any  true 
^ realization  that  we  were  actually  on  our  way  over- 
seas. Then  the  steady  thrumming  of  the  motors  and  a 
sight  of  the  gradually  fading  shore  line  served  to  awaken 
in  me  a quiet  sort  of  exultation  in  the  fact  that  with  good 
luck  this  enterprise  might  go  down  to  posterity  as  an 
event  in  history. 

More  practical  things,  however,  almost  immediately 
engaged  my  attention.  In  the  first  transmission  of  wireless 
signals,  using  the  skidfin  antenna,  I noted  that  the  lead- 


time,  one  of  which  I recall  came  from  the  “Maumee”  in 
the  following  fragmentary  form : 

“Maumee  will  not  be  able  to  move  for  three  days 
comma  that  heavy.  ...” 

Afterward  I heard  that  she  had  broken  down  while 
plying  back  and  forth  through  heavy  seas  to  refuel  the 
destroyers  which  were  waiting  for  us.  At  the  time  the 
message  was  received  she  was  in  the  vicinity  of  the 
Azores. 

Within  a half  hour  all  three  planes  had  passed  station 


This  map  shows  the  location  of  the  destroyers  in  the  lane  flung  across  the  sea  for  the  safety  of  the  naval  aircraft;  the  Author's  wireless  communica- 
tions with  these  vessels  and  the  shore  stations  is  a feature  of  the  article 


out  to  this  aerial  leaked  slightly,  undoubtedly  due  to 
the  fact  that  considerable  water  had  been  shipped  in  the 
take-off.  These  first  communications  were  with  the 
NC-1,  and  when  we  had  been  in  the  air  for  about  three- 
quarters  of  an  hour  I let  out  the  trailing  wire  antenna, 
from  which  all  radio  messages  were  thereafter  sent  and 
received  until  we  neared  the  Azores  on  the  following 
day. 

The  flag  plane,  the  NC-3,  soon  after  inquired  for  our 
position,  asking  if  we  were  just  astern  of  her;  I sent  a 
reply  requesting  that  she  turn  on  her  running  lights. 

About  a half  hour  later,  while  I was  communicating 
with  Cape  Race  station  and  with  the  other  two  planes, 
we  passed  over  the  second  destroyer,  and  then  twenty 
minutes  later,  I heard  the  wireless  signals  from  the  NC-3 
requesting  destroyer  No.  3 to  cease  firing  star  shells,  as 
they  had  sighted  her..  Compass  signals  were  then  given 
and  these  were  heard  all  the  way  to  destroyer  No.  10, 
more  than  350  miles  distant. 

There  were  all  sorts  of  interesting  wireless  communica- 
tions registering  in  my  head  phones  along  about  this 


No.  4 and  Cape  Race  reported  by  wireless,  “signals 
good,”  which  message  was  clearly"  received.  Boston — 
then  a thousand  miles  distant — came  in,  and  I clearly 
heard  her  call  the  Acushnet. 

My  next  communication  to  the  destroyers  informed 
them  that  we  were  about  to  inspect  the  motors  on  the 
NC-4,  and  proposed  to  use  the  Aldis  lamp  for  this 
purpose.  This  lamp  was  intended  for  signaling,  but  as  a 
matter  of  fact,  it  was  an  ideal  light  for  examining  the 
motor,  although  the  idea  had  not  struck  us  until  this 
time.  Incidentally,  I might  mention  here,  that  perhaps 
the  most  inspiring  sight  through  the  entire  trip  was  that 
of  the  four  Liberty  motors,  each’  spitting  six  tongues  of 
blue  flames  from  either  side.  This  roaring,  flashing  fire 
symbolized  a wonderful  mechanical  achievement,  for  the 
flames  bore  direct  testimony  to  the  fact  that  the  entire 
forty-eight  cylinders  were  hitting  perfectly. 

In  contrast  to  the  flashing  of  the  power  explosions  from 
the  motors  and  the  vicious  blue  shafts  that  belched  from 
their  sides,  was  the  placid  disc  of  the  moon  rising  slowly 
from  the  surface  of  the  sea.  Cold  ladders  of  light  led 
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out  across  the  black  waters  below  us,  seeming  to  be  har- 
bingers of  a guiding  hand  of  Fate  which  would  lead  us 
safely  to  our  island  objective. 

Any  further  philosophical  thoughts  which  I might  have 
entertained  on  the  subject  were  interrupted  when  I hap- 
pened on  the  tune  of  1,200  meters  and  heard  the  station 
at  Brest  being  called  by  one  who  signed  himself  NEC.  I 
then  copied  the  following  message : 

“S/S  GEORGE  WASHINGTON  ne-1  Ck.  126.  Con- 
fran.  Position  eight  PM  GMT  May  sixteenth.  Lat.  47-05 ; 
Long.  23-00.  Expect  arrive  Brest  seven  PM.  GMT  Sun- 
day May  eighteenth  period.  Please  furnish  five  hundred 
tons  fresh  water  comma  eight  hundred  tons  coal  and 
stevedores  upon  arrival  period  carrying  capacity  three 
hundred  fifty#first  class  passengers  six  thousand  three 
hundred  thirty-five  troops  and  one  hundred  forty 
stretcher  cases  subject  to  material  reduction  if  president 


the  operator  at  Cape  Race  marveled  that  I was  able  to 
hear  his  signals,  when  I told  him  that  his  signals  were 
still  good.  He  could  not  understand  how  it  was  possible 
to  hear  him  through  all  the  noise  made  by  all  four  Liberty 
motors  pegging  away  at  full  speed. 

Lieutenant  Harry  Sadenwater,  the  operator  on  the 
NC-1,  had  kept  in  almost  constant  communication  with 
me  up  to  this  point.  We  exchanged  friendly  messages 
between  our  work  with  the  destroyers  and  felt  highly 
elated  at  not  being  “called”  by  a shore  station.  It  re- 
minded us  of  the  early  days  in  wireless  when  chit-chat 
exchange  between  operators  was  tolerated  to  a great  ex- 
tent. 

At  4:06  I asked  destroyer  No.  9 for  a weather  report 
and  received  his  reply  within  four  minutes.  This  illus- 
trates the  efficiency  of  our  communication.  I cannot  say 
whether  it  was  due  to  the  electrical  or  mechanical  design 


The  seaplane  NC-4  at  rest  on  the  waters  in  the  harbor  of  Horta,  after  completing  the  history-making  flight  across  the  Atlantic 


and  party  . . . Swedish  minister  to  United  States 

and  wife  on  board.  Please  reserve  Paris  train  accommo- 
dations . . ..  (interference  from  UB2  calling  CQ) 

. . . afternoon  period  Major  General  Squier  and  aide 

on  board.  Please  reserve  Paris  train  accommodations 
for  ...  . eighty  sacks  navy  mail.” 

A broadcast  from  destroyer  No.  5,  directly  below  us, 
interfered  with  the  remainder  of  the  message. 

The  George  Washington  was  then  1,175  nautical  miles 
or  1,325  statute  miles  away;  I am  certain  that  this  dis- 
tance was  never  before  covered  by  wireless  to  an  air- 
plane in  flight  from  a ship  at  sea. 

Nothing  of  special  consequence  happened  for  about  a 
half  hour,  then  the  station  at  Cape  Race  asked  me  to  send 
a short  story  of  the  flight  thus  far,  the  distance  which  we 
had  covered,  and  anything  of  special  interest.  A request 
was  also  appended  for  a report  of  the  NC-3.  I was  not 
authorized  to  transmit  messages  of  this  charatcer  so  I 
merely  replied  that  everything  was  going  along  O.  K. 

A few  minutes  after  this  message  had  been  sept,  the 
steamship  Abercorn  asked  if  she  could  help  us  in  any 
way ; and  the  next  episode  worthy  of  record  was  when  de- 
stroyer No.  7 sent  me  compass  signals  which  were  audible 
30  miles  distant.  I had  regularly  been  reporting  each 
time  when  we  passed  a destroyer,  sending  these  messages 
clear  to  the  Cape  Race  station  at  Newfoundland.  Evi- 
dently they  were  being  received,  for  the  operator  at  Cape 
Race  answered  promptly  each  time. 

We  flew  over  destroyer  No.  8 at  3:29  (Greenwich 
Meridian  Time),  and  about  twenty  minutes  later  I sent 
out  a 22  word  message  to  my  mother  in  Cleveland,  Ohio, 
by  wireless  to  Cape  Race  station.  We  were  425  miles 
away  from  the  Newfoundland  station  at  that  time,  and 


of  our  transmitter,  or  whether  it  should  be  credited  to  the 
excellent  work  of  the  operators  on  the  destroyers;  in 
any  event,  it  seemed  just  as  easy  to  call  a destroyer  300 
miles  away  and  get  a quick  reply  as  it  was  to  communi- 
cate with  one  which  was  directly  under  us  as  we  passed 
by  in  our  flight. 

At  5 :30  the  naval  men  at  Cape  Race  inquired  as  to  the 
time  when  we  had  passed  destroyer  No.  10.  I informed 
them  that  I had  not  picked  up  that  vessel’s  broadcast,  so 
did  not  know : the  Cape  Race  operator  responded  with  a 
lengthy  message,  asking  that  he  be  kept  advised  as  to 
our  position.  He  added  the  final  comment:  “Signals 
great.” 

A half-hour  later  I heard  at  one  time  six  destroyers 
sending  out  their  compass  signals,  these  vessels  were  re- 
spectively numbers  12,  13,  14,  15,  16  and  17.  No.  16,  the 
Hopewell,  more  than  200  miles  distant  came  in  exception- 
ally loud. 

Soon  afterward  we  passed  over  destroyer  No.  13,  which 
information  I imparted  to  Cape  Race.  Immediately  after- 
ward I heard,  clear  as  a bell,  a 14-word  message  sent  to 
the  Aroostook,  stating  that  the  signals  from  the  plane 
were  “great.” 

The  NC-1  then  inquired  whether  I had  heard  any 
wireless  communications  of  the  NC-3.  I listened  and 
found  that  the  flag-plane  was  communicating  with  de- 
stroyer No.  13,  and  at  the  conclusion  of  these  communi- 
cations I heard  her  ask  destroyer  No.  16  for  a weather 
report. 

It  was  about  7 o’clock  when  I heard  the  station  at  Bar 
Harbor  very  faintly.  The  messages  were  being  communi- 
cated to  two  of  the  naval  vessels,  probably  off  the  coast 
of  Maine,  Bar  Harbor  being  almost  1,100  milds  away. 
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A half-hour  later  I sent  the  position  of  the  NC-4  to 
Cape  Race,  but  I did  not  he&r  this  station  answer.  This 
was  not  surprising  for  the  last  communication  I had  sent 
had  spanned  a distance  of  650  nautical  miles. 

I became  a bit  sleepy  at  this  time  and  sought  the  open 
hatchway  for  a few  breaths  of  fresh  air.  Chief  Machinist 
Mate  “Smoke”  Rhodes  had  slept  peacefully  all  night 
covered  with  life  preservers,  the  only  visible  part  of  his 
anatomy  being  two  feet  set  at  a spread  eagle  angle.  As 
the  cobwebs  were  cleared  from  my  brain  by  the  rush  of 
air,  I began  to  speculate  on  the  reasons  why  there  was 
no  noticeable  change  in  temperature,  for  I had  fully 
expected  it  to  become  warm  as  we  approahced  the 
Azores.  Then  I recalled  how  at  Rockaway  I had  counted 
on  writing  some  letters  during  the  long  flight.  I had 
often  done  this  before,  and  in  the  rush  of  things  preced- 
ing our  departure  I had  made  a mental  reservation  that 


terpoise.  A remarkable  record  was  made,  too,  in  this 
hour,  when  the  NC-1  asked  the  destroyer  No.  16  for  a 
weather  report  and  received  a reply  in  one  minute. 

Destroyer  No.  17  notified  me  at  9.31  that  the  NC-3  had 
just  called  with  a rush  message  but  that  the  operator  could 
barely  hear  it.  This  was  the  last  heard  of  the  NC-3.  Fif- 
teen minutes  later  we  struck  a heavy  fog  and  frqm  then 
on  I adjusted  to  the  1,500  meter  wave  length  so  as  to  get 
all  the  compass  bearings  possible. 

The  hour  from  10  to  11  brought  some  anxiety.  At 
10:30  I established  communication  with  destroyer  19  and 
asked  if  he  heard  our  motors,  explaining  that  we  were 
flying  between  the  fog  and  the  clouds.  The  reply  came 
back  that  the  destroyer  had  not  sighted  us,  but  that  the 
operator  on  board  thought  we  were  off  her  port  bow.  I 
was  just  about  to  ask  for  compass  signals  when  the  navi- 
gator came  aft  and  requested  me  to  inquire  about  the 


The  epochal  flight  had  just  ended  when  this  photograph  was  taken,  but  to  the  Author  this  seemed  relatively  unimportant;  he  was  far  more  concerned 

with  securing  the  soothing  solace  of  a cigarette 


I would  catch  up  with  several  weeks  correspondence; 
but  nothing  had  been  done  on  the  flight;  I never  had  a 
spare  minute,  it  seemed.  . 

When  I returned  to  the  instruments  I picked  up  Lieu- 
tenant Sadenwater  of  the  NC-3  and  remarked  that  the 
thought  of  sleep  had  never  occurred  to  me.  He  replied 
that  perhaps,  too,  I had  not  thought  of  food,  adding  that 
he  had  a sandwich  in  his  hand  at  the  moment.  He  was 
right ; I had  given  no  thought  to  the  supplies  we  had  taken 
aboard  at  Trepassey.  “Smoke”  was  awake  by  this  time 
and  I scribbled  off  a note  asking  him  to  go  back  and  get 
a sandwich.  When  it  came,  I seemed  to  have  no  taste 
for  anything  but’ the  buttered  bread.  I got  away  with 
this,  but  passed  up  the  coffee,  for  the  Thermos  bottle 
in  which  it  was  contained,  was  faulty  and  the  contents 
were  cold. 

We  crossed  the  steamer  lane  soon  afterward  and  there 
was  considerable  interference  on  the  600  meter  wave 
length.  I heard  the  NC-3  calling  destroyer  No.  17  and 
by  the  strength  of  his  signals  I figured  that  the'  craft 
was  a good  distance  ahead;  the  NC-1  then  came  in  loud, 
and  I noted  that  this  vessel  was  just  one  station  behind. 

The  hour  between  8 and  9 was  a busy  one.  The 
steamship  Imperoyal  wished  us  good  luck  and  stated 
that  she  was  bound  from  New  York  to  Spain  with  gas- 
oline. A few  minutes  later  I heard  two  vessels  calling 
Cape  Race;  one  sent  a message  and  the  other  reported 
to  some  station  that  he  had  met  two  planes  and  had  a 
good  time  communicating  with  them.  I found  it  was 
possible  to  hear  two  destroyers  at  once  with  the  amplifier 
entirely  disconnected  from  the  receiver,  antenna  and  coun- 


fog conditions  close  to  the  water  in  the  vicinity  of  de- 
stroyers 19  and  20.  I received  an  immediate  reply  from 
19,  stating  that  the  fog  was  very  thick  near  the  water; 
destroyer  20  then  wirelessed  the  information  to  me  that 
it  was  misty  in  her  vicinity.  The  operator  on  this  vessel 
asked  whether  we  were  flying  high  or  low  and  I told  him : 
“high,  but  we  want  to  come  down  if  it  is  clear  at  the 
surface.” 

At  11:13  destroyer  No.  21  replied  to  my  inquiry  that 
the  visibility  at  the  surface  was  10  miles  and  that  the  wind 
was  blowing  at  the  rate  of  20  miles  an  hour. 

Then,  at  1 1 :30,  we  sighted  Flores — the  most  welcome 
sight  that  had  ever  greeted  our  anxious  eyes. 


W e came  down  near  the  surface  so  I reeled  in  the  trail- 
ing wire  aerial  and  in  subsequent  communications  used 
the  skid-fin  antenna.  We  were  concerned  about  the  NC-1 
and  the  NC-3.  I inquired  of  destroyer  No.  23  whether 
the  other  planes  had  been  heard.  A reply  stated  that  the 
NC-1  had  passed  two  hours  earlier  and  that  a message  had 
been  intercepted  stating  that  the  NC-3  was  off  her  course 
between  destroyers  17  and  18.  The  information  imme- 
diately followed  that  the  NC-3  had  just  been  heard, 
asking  for  bearings. 

Forty  minutes  later  we  picked  up  land  again,  sighting 
rocks  that  were  so  close  on  our  bow  that  the  craft  had  to 
be  raised  instantly  to  avoid  striking  them.  As  we  came 
down  to  the  surface  of  the  water,  I worked  with  the 
Cruiser  Columbia  lying  in  the  Bay  of  Horta. 

Hardly  had  we  brought  the  craft  to  a standstill  when 
the  captain’s  gig  of  this  vessel  came  to  meet  us.  The 
doctor  on  the  Columbia  evidently  expected  to  find  us  all 

Digitized  by  VJ  oogle 


28  ' THE  WIRELESS  AGE  September,  1919 


The  NC-4,  just  after  the  craft  had  been  brought  to  a standstill  on  the  conclusion  of  the  cross-ocean  flight  to  the  Asores,  a dramatic  moment  in  the 

annals  of  aviation 


in,  for  he  was  perched  on  the  bow  and  loaded  down  with 
Thermos  bottles  full  of  beef  bouillon  and  stimulants. 

We  were  by  no  means  exhausted,  but  the  hot  beverages 
looked  good  and  no  member  of  the  crew  refused  them. 
Welcome  as  this  attention  was,  however,  the  important 
thing  to  me  was  the  opportunity  at  last  to  get  a smoke. 
All  night  I had  been  tantalized  by  the  fragrance  of  cigar- 
ette smoke  wafted  through  the  passageways  of  the  plane. 
Commander  Read  had  permitted  smoking  in  the  forward 


compartments  of  the  plane,  but  aft  of  the  gas  tanks  it 
was  considered  dangerous  and  there  was  nothing  doing 
for  me. 

As  I looked  back  at  it  now  it  seemed  relatively  unim- 
portant that  our  landing  at  Horta  meant  the  accomplish- 
ment of  the  first  successful  air  flight  across  the  ocean.  I 
was  far  more  concerned  with  the  relaxation  of  restrictions 
and  the  soothing  solace  of  a cigarette. 

(To  be  Continued.) 


A Summer  on  the  Great  Lakes 

(Continued  from  page  24) 


decks  but  there  was  little  to  prevent  the  firemen  from 
coming  up  on  top  after  the  blacks.  If  ever  a time  comes 
when  the  two  gangs  of  men  decide  to  have  it  out — and 
such  a time  must  surely  come — there  won’t  be  any 
Juniata  left.  Of  the  total  crew  of  a hundred  and  thirty, 
at  least  sixty  were  black,  so  one  could  expect  a pretty 
good  battle — and  an  even  one  too. 

Below  us  was  the  berth  deck,  so  called  because  most 
of  the  staterooms  were  here.  Here,  too,  was  the  barber- 
shop, more  bunks  for  the  engineers,  barber,  bellhops  and 
some  of  the  colored  fellows  who  could  not  be  accommo- 
dated on  top;  also  the  “fantail.”  This  was  the  extreme 
after  end  of  the  ship  where  the  huge  coils  of  rope — the 
breast  and  stern  lines — a steam  capstan  for  making  fast 
the  line,  and  a shower  bath  for  the  crew  were  conveniently 
located.  The  shower  consisted  of  a hose  placed  in  the 
center  of  the  space  and  hooked  to  the  ceiling  or  deck 
above,  so  that  it  could  be  moved  about  by  the  recipient 
of  the  water.  As  the  fantail  was  decidedly  open  to  the 
public;  shower  baths  were  prohibited  during  the  day  time 
and  when  near  port.  Only  when  the  ship  was  on  the 
“high  seas’’  could  the  affair  be  used ; even  then  I doubt 
if  it  was  ever  used,  for  the  officers  had  a shower  of  thqir 
own,  less  public  by  far ; and  the  crew— well  I am  not  sure 
that  they  thought  an  occasional  shower  necessary. 

One  man  always  went  swimming  in  the  third  engineers 
trousers  when  we  docked  at  Mackinac,  but  the  rest  of  the 


crew  must  have  been  cleansed  by  liquid  fire  and  sugges- 
tion rather  than  by  the  use  of  water.  So  the  fantail  was 
used  not  for  a bathhouse,  but  for  the  customary  ship- 
board poker  and  crap  games.  Here  the  members  of  the 
crew  made  and  lost  their  money,  several  hundred  dollars 
often  changing  hands  in  a single  day.  The  rail  and  the 
capstans  were  filled  with  shouting  followers  of  the  game 
who  tossed  their  quarters  and  halves  into  the  ring  with 
the  utmost  abandon.  Only  when  the  steamer  docked  did 
the  dice  game  stop,  and  then  only  because  the  players 
were  afraid  of  police,  or  because  they  needed  their  money 
for  refreshments. 

Still  another  deck  was  below  the  berth  deck,  this  one 
being  used  for  most  of  the  freight  which  could  not  be 
stored  in  the  hold.  Here  was  the  passenger  gangway 
with  the  offices  of  the  Purser  and  Steward  on  opposite 
sides  of  the  stairs  leading  to  the  upper  decks  and  the 
social  hall.  The  engine  room  was  also  on  this  deck, 
although  the  engines  proper  were  still  further  down,  and 
there  usually  was  a pile  of  coal  which  was  carried  on 
deck  and  not  placed  in  the  bunkers.  This  was  used 
in  cases  of  emergency  when  the  coal  below  was  gone 
or  on  fire  and  could  not  be  used.  On  this  deck  was 
stored  the  copper  and  zinc  ingots  which  usually  com- 
prised part  of  our  freight.  The  flour  and  dry  goods 
cases  and  such  stuff  were  swung  into  the  hold  by  steam 
winches  which  kept  up  their  terrible  squeak  for  a day 
and  a night  while  we  were  in  Puiffalo  and  Duluth. 
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A Simple  Buzzer  Transmitter  for 
Amateur  Use 


'T'HE  buzzer  type  transmitting  set 
will  no  doubt  find  wide  application 
in  the  experimental  field  due  to  the 
ease  of  construction  and  low  cost.  The 
instructions  here  given,  were  purpose- 
ly made  very  general  in  order  to  en- 
courage the  experimenter  to  follow  his 
own  initiative  in  varying  certain  di- 
mensions. Since  the  cost  of  these  ex- 
periments will  be  very  slight  and  will 
require  little  else  than  time  and  pa- 
tience, the  amateur  will  no  doubt  wel- 


or  cold  rolled  steel,  preferably  the 
former,  1"  wide  and  5 ]/2"  lpng.  On 
the  rear  of  the  spring  is  fastened  an 
armature  of  soft  iron  1"  in  diameter 
and  *4”  thick.  On  the  front  of  the 
spring  is  mounted  a piece  of  copper  of 
the  same  size  as  the  armature  to  which 
is  soldered  a piece  of  1/16"  sterling 
silver  which  acts  as  the  vibrating  con- 
tact. The  stationary'  contact  is  formed 
as  shown  in  figure  2,  and  is  also  fitted 
with  a piece  of  sterling  silver  1/16" 


tions  in  the  primary  are  quenched  so 
rapidly  as  to  give  almost  impact  ex- 
citation. For  all  wave  lengths  be- 
tween, say  150  meters  and  300  meters, 
it  is  necessary  only  to  add  more  or 
less  turns  in  the  secondary  while  the 
primary  and  coupling  remain  constant. 

The  contacts  are  the  most  expen- 
sive part  of  the  outfit;  in  order  to  get 
a good  job  done  in  sweating  the  silver 
to  the  copper,  it  is  advisable  to  have 
the  work  carried  out  by  a jeweler.  The 


come  these  general  instructions  rather 
than  the  more  explicit  instructions 
given  in  the  usual  constructional 
article. 

Buzzer  transmitters  have  been  made 
in  a variety  of  sizes  for  various  uses, 
powers  and  voltages.  In  a subsequent 
article  photographs  and  descriptions 
of  the  standard  transmitters  furnished 
to  the  Navy  and  Signal  Corps  will  be 
given.  The  purpose  of  this  article  is 
to  describe  a 75  watt  outfit  suitable 
for  operation  on  110  volts  D.C.  Figure 
1 shows  the  elementary  wiring  dia- 
gram. The  iron  core  choke  which  op- 
erates the  buzzer  contacts,  for  use  on 
110  volts  should  have  a core  of  No.  22 
soft  Norway  iron  core  wire  about  1"  in 
diameter  and  about  4 y2"  long.  The 
winding  space  is  about  4"  long  and  Y\" 
deep  making  the  diameter  of  coil  over 
the  winding  about  2]/2".  The  space  is 
wound  full  of  No.  22  B&S  D.C.C. 
magnet  wire. 

The  vibrating  spring  of  the  buzzer, 
figure  4,  is  made  of  1/32"  spring  steel 


thick  and  1"  in  diameter.  Figure  3 
shows  a simple  way  of  supporting  the 
stationary  contact,  figure  2.  It  is  made 
of  1/16"  sheet  brass  1"  wide  and  is 
bent  as  shown. 

The  condenser  is  easily  constructed 
of  mica  or  glass  plates.  The  dielec- 
tric must  only  withstand  a break-down 
test  of  about  500  volts.  For  200 
meters,  the  capacity  should  be  about 
0.013  mfd.  Any  standard  text  book 
will  show  the  experimenter  how  to 
calculate  the  dimensions  of  this  con- 
denser. It  can  be  purchased  quite 
cheaply  because  the  voltage  is  very 
low. 

On  account  of  the  low  voltage  gen- 
erated in  this  set,  practically  any  kind 
of  an  oscillation  transformer  can  be 
used.  A suitabe  transformer  has  about 
15  turns  of  No.  12  B&S  bare  copper 
wire,  wound  on  a form  about  11  or  12 
inches  in  diameter.  One  or  two  turns 
placed  on  the  inside  act  as  the  primary. 
The  primary  need  not  be  moved  with 
respect  to  the  secondary  as  the  oscilla- 

29 


contacts  need  to  be  large  for  the  reason 
that  currents  in  the  neighborhood  of 
40  amperes  flow  in  the  oscillating  cir- 
cuit so  it  is  necessary  that  the  contacts 
be  faced  off  absolute^  parallel  in  * 
order  not  to  pit  the  silver,  but  to  make 
use  of  the  entire  contact  surface. 

The  theory  of  operation  is  as  fol- 
lows : Referring  to  figure  1,  when  the 
key  is  depressed  current  flows  through 
the  iron  core  inductance,  thence 
through  the  contacts  which  are  nor- 
mally closed  and  back  to  the  line ; this 
energizes  the  iron  core  choke  and  it  at- 
tracts the  iron  armature  and  abruptly 
opens  the  circuit  at  the  contacts.  The 
energy  stored  in  the  choke — equal  to 
)/2  LI2— now  flows  through  the  closed 
oscillatory  circuit  which  bridges  the 
open  gap  and  charges  the  condenser. 
The  energy  stored  in  the  condenser — 
y2  CE2  = ]/2  LI2 — discharges  across 
the  now  closing  gap  and  produces 
damped  oscillations  which  are  quickly 
damped  out  in  the  primary  circuit. 
The  secondary  circuit  then  oscillates 
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at  its  own  natural  period.  The  action 
of  course,  is  repeated  indefinitely  as 
long  as  the  key  is  depressed. 

As  mentioned  before,  the  primary 
oscillations  are  quenched  out  so  rapid- 
ly as  to  give  substantial  impact  excita- 
tion. Let  us  now  consider  the  reason 
for  this  rapid  quenching.  There  are 
many  factors  which  contribute  to 
quenching.  They  are  enumerated  as 
follows : 

1.  The  cooling  effects  of  the  mas- 
sive metal  plates. 

2.  The  magnetic  blow-out  due  to 
the  magnet  coil  mounted  behind  the 
contacts. 

The  mechanical  quenching  due  to 
the  contacts  actually  closing  or  open- 
ing the  circuit. 

4.  The  re-transference  of  energy 
from  the  secondary  back  to  the  prim- 
ary due  to  the  close  coupling. 

The  set  is  adjusted  as  follows : De- 
press the  key  and  screw  up  on  the 
stationary  contact  until  a smooth  note 
is  obtained  and  an  ammeter  in  the 
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We  will  pay  the  usual  prizes  of  $10,  $6 
and  $3,  in  addition  to  our  regular  space 
rates,  to  the  three  contributors  who  send 
us  the  best  manuscripts  on  the  following 
subject: 

In  your  opinion,  what  is  the 
best  rotary  spark  gap  design, 
both  mechanically  and  electric- 
ally, for  the  amateur? 


primary  source  of  power  reads  about 
0.75  amperes.  Next  adjust  the  num- 
ber of  turns  in  the  secondary  circuit 
until  the  wave  length  is  the  correct 
value  as  indicated  on  a wave  meter.  On 
a small  antenna  a radiation  of  about  1 
ampere  may  be  expected  and  a dis- 
tance of  about  20  miles  can  easily  be 
covered.  This  outfit  will  produce  a 
very  smooth  but  low  note  and  is  prac- 
tically noiseless  in  operation.  If  a 
commutator  form  of  “chopper”*  is  in- 
serted in  the  ground  circuit  any  note 
desired  can  be  produced  at  the  will  of 
the  operator  by  simply  varying  the 
speed  of  the  motor  driving  the  chop- 
per. 

Some  items  to  experiment  with  are 
the  variation  of  air  gap  between  the 
choke  coil  and  vibrator;  making  the 
choke  coil  core  movable  and  noting 
its  effect  on  the  note  without  the  chop- 
per ; and  last  but  not  least  the  re-design 
of  the  coil  and  the  adaptation  of  the 
set  to  alternating  currents. 

M.  W.  Sterns — New  York. 
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BUC 

Taranto 

Arc 

3,500 

NAU 

San  Juan,  P.  R. 

Arc 

5,000 

4,166 

NAW 

Guantanamo  Bay,  Cuba 

Arc 

4,500 

BWP 

Punta  Delgada,  Azores 

Arc 

2,000 

NAY 

Pt.  Isabell,  Texas 

Arc 

8,500 

BWW 

Gibraltar 

Arc. 

2,750 

NBA 

Darien,  C.  Z. 

Arc 

7,000 

Spark 

4,600 

NDD 

Sayville,  L.  I„  X.  Y. 

Generator 

9,800 

BUCQ 

Jassy,  Roumania 

Spark 

6,000 

11,600 

BXY 

Hong  Kong,  China 

Arc 

5,000 

NFF 

New  Brunswick,  N.  J. 

Generator 

13,600 

BYC 

Horsea,  England 

Arc 

4,500 

XPG 

San  Francisco,  Cal. 

Arc 

8,600 

BZI 

Jacobs,  Durkin,  S.  Africa 

Arc 

2,700 

4,800 

BZK 

Bathurst,  Sierra  Leone. 

Arc 

3,600 

XPL 

San  Diego,  Cal. 

Arc 

13,300 

W.  Africa 

Spark 

2,000 

9,800 

BZL 

Demarara,  Br.  Guiana 

Arc 

4,200 

a PM 

Pearl  Harbor,  Hawaii 

Arc 

11,000 

' 

Spark 

1,279 

XPN 

Guam,  M.  I. 

Arc 

5,000 

BZM 

Mt.  Pearl,  N.  F. 

Arc 

4,200 

XPO 

Cavite,  P.  I. 

Arc 

12,000 

. 

Spark 

1,525 

XPU 

Tutuila,  Samoa 

Arc 

6,000 

BZO 

Ascension  Islands 

Spark 

4,600 

3,000 

BZQ  , 

Christiana,  Jamaica 

Arc 

4,200 

XSS 

Annapolis,  Md. 

Arc 

16,900 

• 

Spark 

1.280 

NWW 

Tuckerton,  N.  J. 

Arc 

9,200 

BZR 

Bermuda 

Arc 

4,200 

OUI 

Eilvese,  Germanv 

Generator 

15,000 

Spark 

1.525 

PMX 

Java,  Dutch,  E.  I. 

Arc 

6.100 

BZV 

Port  Nolloth,  Hong  Kong 

Arc 

2,000 

POZ 

Nauen,  Germany 

Generator 

12,600 

Spark 

3,263 

■SQC 

Cairo,  Egvpt 

Arc 

5,800 

BYZ 

Renella,  Malta,  Med.  Sea 

Arc 

4,600 

sue 

Suda 

Arc 

5,860 

Spark 

4,600 

3,870 

l'FH 

Bezierte,  Tunis,  N.  Africa 

Arc 

6.000 

UA 

Nantes,  France 

Arc 

11.000 

1-KQ 

Martinique 

Spark 

1,000 

9,000 

FL 

Eiffel  Tower 

Arc 

10.000 

VCU 

Barrington 

Spark 

1,525 

GB 

Glace  Bay,  N.  F. 

Spark 

7,500 

3,500 

1CI 

Coltano.  Italv 

Spark 

6.500 

VJZ 

Rabaul  (Pacific! 

Spark 

2,900 

IDO 

Home.  Italy 

Arc 

11,000 

YKT 

Nauru  (Pacific! 

Spark 

2,200 

LC'M 

Stavanger,  Norway 

Timed 

12,000 

VMG 

Apia,  Samoa 

Spark 

2,000 

Spark 

9,500 

VPW 

Singapore,  Malav  Pcnin- 

LP 

Berlin,  Germany 

Spark 

5.500 

sula 

Arc 

3,400 

MFT 

Clifden,  Ireland 

Spark 

6.000 

WSO 

Marion.  Mass. 

Timed 

2.000 

MUU 

Carnarvon,  Wales 

Arc 

14.000 

Spark 

2,000 

MPD 

Poldhu,  Ireland 

Spark 

2.800 

XDA 

Mexico  Citv,  Mexico 

Spark 

4.000 

XAA 

Arlington,  Va. 

Arc 

6.000 

YX 

Lyons,  France 

Arc 

15,500 

Spark 

2,500 

Aden 

Arc 

4.441 

NAD 

Boston.  Mass. 

Arc 

5,000 

Amethyst 

Arc 

4.200 

NAM 

Norfolk,  Va. 

Arc 

5,250 

Corfu 

Arc 

6,000 

NAO 

Charleston,  S.  C. 

Arc 

4,750 

Milo 

Arc 

4,160 

NAR 

Key  West,  Fla. 

Arc 

6.500 

Toulon 

Arc 

6.000 
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Change-Over  Switch  for  Use  of  Audion 
or  Crystal  Detector 


'T'HE  accompanying  circuit  shows  a 
very  simple  and  efficient  method  of 
using  either  a crystal  or  a valve  with 
the  receiving  tuner.  One  movement 
of  a switch  is  all  that  is  necessary 
to  change  the  tuner  and  telephones 
from  one  detector  to  the  other.  The 
switch  may  be  either  the  regulation 
double  pole,  double  throw  type,  or  of 
the  pole  changing  pattern,  which  has 
two  levers  connected  by  an  insulating 


er  position,  very  few  “hanging-on” 
pieces  of  apparatus  appear. 

In  many  instances  an  operator  de- 
sires to  save  valve  material  for  deli- 
cate work,  and  to  use  a crystal  detector 
for  ordinary  receiving.  A panel  set 
equipped  with  both  types  of  detectors 
and  this  circuit  makes  an  ideal  receiv- 
ing outfit,  and  may  be  as  readily  con- 
structed as  a single  detector  type.  The 
use  of  the  pole-changing  type  of 


Circuit  using  either  a crystal  or  valve  with  the  receiving  tuner 


strap  carrying  the  handle.  Of  the 
two  contacts  at  the  rear  of  this  switch, 
one  is  connected  to  each  lever,  and 
each  lever  slides  over  two  of  the  four 
front  contacts.  This  latter  type  of 
switch  may  be  easily  constructed  of 
six  ordinary  switch-points  and  the 
scrap  to  be  found  in  any  radio  man’s 
laboratory.  It  may  be  placed  directly 
on  the  front  of  the  receiving  cabinet 
in  a space  a little  over  an  inch  square. 

This  circuit  was  designed  and  thor- 
oughly tested  out  by  Mr.  George  A. 
Wolf,  one  of  the  radio  operators  at 
New  York  Police  Headquarters,  and 
so  far  as  known  is  the  simplest  and 
most  efficient  method  of  accomplish- 
ing the  change-over  from  the  valve  to 
the  crystal  detector.  It  will  be  noted 
from  the  diagram  that  placing  the 
switch  on  the  left  contacts  gives  the 
standard  crystal  detector  circuit ; when 
placed  on  the  right  contacts,  the  stand- 
ard audion  circuit  results,  and  on  eith- 


switch  is  advised,  because  of  its  neat 
appearance  and  the  small  space  re- 
quired. 

For  receiving  undamped  waves  a 
wire  may  be  led  from  the  aerial  lead, 
direct  to  the  plate,  as  in  the  circuit 
developed  by  Mr.  Chambers  a few 
years  ago.  When  this  is  connected, 
undamped  waves  up  to  the  wave 
length  of  the  tuner  may  be  received, 
this  lead  may  be  inside  the  case  of  the 
receiving  set,  and  arranged  to  be  con- 
nected, at  will,  to  the  plate  circuit  by 
a single  small  switch  which  would  be 
as  near  to  the  plate  lead  as  possible. 

Amplifying  valves  may  be  connected 
to  this  valve  in  the  usual  manner ; and 
other  detectors,  or  a potentiometer 
may  be  used  on  the  crystal  side.  While 
it  is  possible  that  such  additions  may 
cause  a slight  change  in  the  dead-end 
effect,  it  is  hardly  probable  that  this 
would  be  detrimental  to  the  efficient 
operation  of  the  circuit. 

ClT AS.  E.  I ’f  \"CK ,\>TC  York. 


flexible  cord,  and  connected  in  series 
with  the  outside  winding.  One  of 
these  leads  connects  to  one  of  the 
binding  posts.  The  other  binding 
post  is  connected  to  the  shaft  of 
the  multi-point  switch.  The  tube 
on  which  the  rotor  coil  is  wound 
is  4 j4"  in  diameter  by  2"  long  which 
allows  enough  clearance  if  the  thick- 
ness of  the  outside  tube  is  not  over 
The  drawing  shows  clearly  the 
method  of  mounting  the  rotor  coil. 
Since  every  experimenter  will  use  the 
material  at  hand  no  minor  details  are 
covered. 

The  inductance  is  varied  by  means 
of  the  multi-point  switch  and  by  rotat- 
ing the  inside  coil.  When  this  coil  is 
tuned  so  its  magnetic  field  opposes  the 
field  of  the  outside  coil,  the  inductance 
is  minimum ; when  tuned  so  its  mag- 
netic field  assists  the  field  of  the  out- 
side coil,  the  inductance  is  maximum. 

The  length  of  the  outside  tube  and 
the  number  of  3"  sections  wound  on  it 


Variable  Tuning  Inductance 


'T'HE  variometer,  besides  being 
cheaply  and  easily  constructed  is  a 
very  useful  instrument  for  the  amateur 
wireless  station,  as  it  allows  a gradual 
variation  of  the  wave  length  in  receiv- 
ing circuits.  This  is  important  since 
close  tuning  is  a necessity  for  efficient 
work  in  long  distance  reception.  The 
energy  losses  due  to  the  resistance  of 
the  winding  of  a large  variometer  are 
appreciable  when  used  at  small  values 
of  inductance,  but  it  is  a good  instru- 
ment to  use  in  series  with  a loading 
coil,  for  tuning  between  the  taps  of  the 
coil. 

The  accompanying  drawing  shows  a 
method  of  incorporating  the  vario- 


meter and  the  loading  coil  in  one  in- 
strument making  a compact  and  easily 
operated  tuning  inductance,  and  giv- 
ing a gradual  variation  of  inductance 
from  practically  zero  up  to  any  value 
desired.  The  coil  in  figure  1 consists 
of  No.  28  S.S.C.  wire  wound  on  a 5" 
tube.  It  is  arranged  in  3"  sections  as 
shown,  a tap  being  taken  at  each  sec- 
tion and  connected  to  a multi-point 
switch.  Since  this  wire  winds  60 
turns  per  inch,  there  will  be  180  turns 
per  section.  The  two  bottom  sections 
are  Y\"  long,  each  consisting  of  45 
turns.  The  rotor  coil  also  has  two  Ya" 
sections  of  45  turns  each.  Leads  are 
brought  from  this  coil  with  extra 


depends  upon  the  wave  length  of  the 
signals  it  is  desired  to  receive. 

If  this  coil  is  used  with  the  regener- 
ative vacuum  valve  circuits  for  the 
reception  of  undamped  waves,  the  con- 
trol handles  should  be  at  least  12" 
from  the  coil,  otherwise  the  presence 
of  the  operator’s  hand  near  the  coil 
affects  the  signals.  When  the  induct- 
ance is  adjusted  to  the  signals,  re- 
moval of  the  hand  from  the  control 
handles  will  eliminate  the  signals  if 
the  control  handles  are  less  than  12" 
from  the  coil.  Any  movement  near 
the  instrument  will  change  the  tone  of 
the  signals.  This  is  due  of  course,  to 
the  capacity  of  the  operator’s  hand, 
which  changes  the  natural  frequency 
of  the  circuit. 

C.  J.  Fitch — Massachusetts. 
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First  Prize-Long  Wave  Receiver 

By  G R.  Leutz 

‘C'lGURE  1 shows  the  layout  of  a the  conclusion  is  reached  that  amateurs  directly  to  the  antenna  circuit  and 
receiver  which  has  a range  from  generally  have  not  only  failed  to  find  eapacitively  couple  the  plate 'circuit  in 
about  2,000  to  20,000  meters  when  a really  good  method  for  affecting  this  way  to  the  grid  circuit.  Still 
used  with  the  average  amateur  anten-  reception  on  the  long  waves,  but  that  many  others  use  odd  and  various  com- 
na.  I claim  for  this  receiver  that  a great  many  of  them  apparently  do  binations  of  the  above  three  methods 
it  is  particularly  selective  and  at  the  not  thoroughly  understand  the  re-  with  what  pretends  perhaps  to  be  a 
same  time  simple  in  construction,  quirements  for  this  sort  of  work,  proper  and  logical  method.  It  is  ap- 
Selectivity  on  long  wave  lengths,  now  There  is  an  impression  among  ama-  parent  that  under  circumstances  such 
that  there  are  so  many  high  power  teurs,  and  this  is  quite  general,  that  as  these,  the  control  of  the  coupling 
stations  working  on  this  side  of  the  better  signals  are  obtained  when  direct  between  wing  and  grid  circuits  is 
Atlantic,  is  particularly  desirable  if  coupling  between  antenna  and  closed  usually  uncertain  and  in  some  cases 
one  wishes  to  receive  the  trans-  circuits  is  used.  This  opinion  is  per-  no  real  control  at  all  is  available. 
Atlantic  and  trans-Pacific  stations  at  sisted  in  no  doubt  due  to  the  fact  Perhaps  it  might  be  pointed  out  that  in 
all  times.  that  louder  signals  may  be  obtained  order  to  obtain  oscillations  from  a 

Figure  2 is  a theoretical  wiring  dia-  from  the  high  power  stations  which  three  element  vacuum  tube,  it  is  neces- 
gram  and  together  with  figure  1,  are  near  by.  Direct  coupling  gives  sary  to  couple  the  plate  circuit  with 


BRIDGING  C0ND. 


JSE.C.  INDUCTANCE 


fRIM.  INDUCTANCE 


Figure  1 — Main  panel  of  the  long  wave  receiving  set  showing  position  of  instruments 


will  give  the  reader  a very  good  idea 
of  what  is  required  in  the  way  of  ap- 
paratus. This  apparatus  in  addition 
to  the  coupler  cabinet,  consists  of  a 
primary  condenser,  a variable  con- 
denser, a bridging  condenser,  and  the 
audion  panel.  These  three  variable 
condensers  should  have  approximately 
a maximum  capacity  of  .001  mf. 
Larger  condensers,  of  course,  may  be 
used  as  well  as  smaller,  but  the  wave- 
length range  will  be  increased  or  de- 
creased accordingly. 

It  has  been  considered  unnecessary 
to  show  the  construction  of  the 
switches,  condensers,  audion  panel, 
etc.,  inasmuch  as  these  subjects  have 
been  covered  in  previous  articles  in 
The  Wireless  Age  and  are  subjects 
more  or  less  familiar  to  all  amateurs. 

From  articles  which  appear  in  print 
from  time  to  time  and  from  questions 
which  various  amateurs  have  asked, 


rise  to  losses  which  are  serious  when 
incoming  signals  are  weak. 

Although  various  articles  which 
have  been  printed  from  time  to  time 
in  The  Wireless  Age,  and  all  recent 
text  books  giving  data  on  vacuum 
tubes  and  vacuum  tube  circuits,  have 
very  clearly  pointed  out  the  methods 
of  securing  regenerative  and  oscilla- 
tory action  in  a vacuum  tube  receiver, 
there  still  seems  to  be  considerable 
confusion  in  the  mind  of  the  amateur 
as  to  how  this  may  be  accomplished. 
Some  seem  to  be  satisfied  with  the 
placement  of  the  telephone  receivers 
in  common  to  grid  and  plate  circuits, 
the  two  circuits  being  coupled  by 
virtue  of  the  capacity  in  the  telephone 
cord  and  in  the  magnet  windings. 
Others  resort  to  capacitive  coupling 
between  the  plate  of  the  detector  tube 
and  the  antenna  circuit  and  thence  to 
the  secondary  or  grid  circuit.  Still 
others  connect  the  plate  of  the  detector 


the  grid  circuit.  This  may  be  done  in- 
ductively or  eapacitively,  or  the  plate 
circuit  may  be  tuned  to  the  same  fre- 
quency as  the  grid  circuit,  in  which 
case  that  small  amount  of  coupling 
provided  by  the  connections  to  the 
filament  and  the  filament  itself  which 
are  common  to  both  plate  and  grid 
circuits  give  sufficient  coupling  to  set 
up  oscillations  when  the  two  circuits 
are  in  resonance.  This,  of  course,  is 
inductive  or  conductive  coupling.  It 
is  quite  apparent  that  any  combination 
of  inductive  and  capacitive  coupling 
with  wing  tuning  in  addition,  will 
provide  oscillations,  but  for  all  prac- 
tical purposes,  the  simplest  method 
which  will  give  a generation  of  oscilla- 
tions and  at  the  same  time  afford  per- 
fect control  over  a wide  range  of 
wavelengths,  is  the  most  desirable 
method. 

Any  claim  to  novelty  which  the  re- 
ceiver here  shown  may  possess  lies 
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principally  in  the  type  of  coil  used, 
the  method  of  securing  inductive 
coupling  between  wing  and  grid  cir- 
cuits, and  iy  the  mechanical  arrange- 
ment of  the  antenna  circuit  and  closed 
circuit  inductance.  The  wing-grid 
coupling  in  this  case  is  obtained  by 
making  a portion  of  the  closed  circuit 
inductance  common  to  both  wing  and 
grid  circuit.  The  amount  of  fhis  com- 
mon inductance  is  determined  by  the 
position  of  the  “tickler"’  switch.  Final 
adjustment  for  effective  coupling  be- 
tween the  two  circuits  is  had  by  use 
of  the  bridging  condenser  which  is 
shunted  across  the  telephone  receivers, 
but  the  primary  of  the  amplifier  deter- 
mines if  an  amplifier  is  used.  The  con- 
trol of  oscillations  thus  provided  is 
all  that  can  be  desired.  This  method 
has  been  chosen  due  to  the  fact  that 
only  two  coils  are  required ; that  con- 
trol of  oscillations  is  equal  to  the  con- 
trol provided  by  any  other  method ; 
and  because  the  range  over  which  os- 


wire,  shellaced,  and  the  entire  coil 
taped  with  cotton  tape  about  or 
24"  wide.  During  the  process  of 
winding,  taps  should  be  taken  out  as 
follows:  For  secondary  inductance 

switch,  tap  at  4 layers,  7 layers,  10 
layers,  14  layers,  18  layers,  23  layers, 
28  layers,  and  33  layers.  For  tickler 
coupling  taps  should  be  taken  out  as 
follows:  15  turns,  first  layer,  second 
layer,  third  layer,  fourth  layer,  fifth 
layer,  sixth  layer,  and  seventh  layer. 
All  the  secondary  taps  should  be  led 
to  secondary  switches  in  order,  and 
all  tickler  taps  to  the  tickler  switches 
in  the  order  that  they  are  taken  out; 
that  is,  the  taps  from  the  fourth,  sev- 
enth, tenth  layers,  etc.,  in  the  case  of 
the  secondary,  should  be  led  to 
switch  contacts  1,  2,  3,  etc.,  and  taps 
taken  out  at  15  turns,  one  layer,  two 
layers,  etc.,  should  be  led  to  switch 
contact  numbers  1,  2,  3,  etc. 

The  above  method  gives  a coil 
which  has  been  bank  wound  by  layers. 

tmege/tm/eat 


Prim?  'Sec 


Bridging  cond' 


— Figure  2 — Theoretical  wiring  diagram  for  the  long  wave  receiver 


dilations  may  be  secured  is  perhaps 
very  much  greater  than  any  other 
method  conveniently  available.  The 
use  of  a third  coil  in  the  plate  circuit, 
the  third  coil  being  coupled  to  the  sec- 
ondary inductance,  also  provides  a 
very  good  means  of  securing  oscilla- 
tions, and  has  been  used  in  the  later 
models  of  the  Navy  receiver,  but  un- 
less considerable  care  is  exercised,  the 
electrical  constants  in  this  third  coil 
are  quite  likely  to  be  such  that  the 
third  coil  or  tickler  coil  has  a funda- 
mental wave-length  within  the  range 
of  wave-length  it  is  desired  to  receive, 
in  which  case  the  energy  losses  in  the 
third  coil  at  or  near  this  wave-length 
will  be  so  great  that  no  oscillations 
are  possible. 

The  coils  are  wound  as  follows: 

Secondary  coil : Winding  form, 

2 1/2",  outside  diameter,  1*4"  wide. 
Wind  on  6 turns  of  .01"  paper,  shellac 
together,  next,  starting  about  3/16" 
from  edge  wind  on  a layer  of  32 
turns  of  No.  20-38  Litzendraht,  22 
S.  C.  C.  or  22  D.  S.  C.  This  is  then 
to  be  covered  by  one  layer  of  10  mil 
paper,  the  wire  carried  back  to  that 
side  where  the  winding  was  originally 
started,  and  a second  layer  placed  on, 
etc.,  etc.,  until  33  layers  or  a total  of 
1,056  turns  have  been  wound  on.  Two 
or  three  layers  of  paper  are  then 
wound  on  top  of  the  last  layer  of 


This  method  of  winding  decreases  ma- 
terially the  distributed  capacity  of  the 
coil  and  this  distributed  capacity  is 
still  further  lessened  by  the  introduc- 
tion of  a good  grade  of  paper  between 
layers.  A coil  manufactured  in  this 
way  is  a great  deal  freer  from  dielec- 
tric losses  than  a coil  which  is  not 
bank  wound  and  which  does  not  have 
separation  between  layers,  and  it  is 
the  writer’s  opinion  that  the  effort  re- 
quired for  construction  will  be  well  re- 
paid by  the  difference  between  the  re- 
sults obtained  on  a coil  of  this  type 
and  anything  which  can  be  purchased. 

The  primary  coil  is  wound  in  the 
same  manner  on  a form  3"  outside 
diameter  and  1J4”  wide,  32  turns  per 
layer,  and  27  layers,  taps  being  taken 
out  at  the  end  of  the  3rd,  5th,  7th,  9th, 
11th,  13th,  15th,  17th,  19th,  21st,  24th, 
and  27th  layers,  these  taps  leading  to 
the  respective  switch  contacts  of  the 
primary  switch. 

After  the  coils  have  been  wound  and 
taped,  they  should  be  baked  in  the 
oven  for  a period  of  one  or  two  hours 
at  a temperature  not  exceeding  200° 
F.  at  which  time  they  should  be  re- 
moved and  varnished  immediately  with 
a good  grade  of  insulating  varnish, 
or,  if  this  is  not  available,  with  shel- 
lac made  by  mixing  flake  shellac  with 
95 rr  alcohol.  After  varnishing,  they 
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operators  accomplish  in  a life  time. 

Prepare  for  the  Big  Job 

The  Candler  System  is  just  one  in- 
teresting revelation  after  another. 
From  the  first  your  sending  will 
show  wonderful  Improvement  in 
Quality  and  Speed.  You  will  be  able 
to  receive  more  rapidly,  and  with 
less  effort.  You  will  write  faster, 
better,  easier.  Your  "mill"  , speed 
will  increase  50%.  Nervousness  and 
timidity  will  disappear.  Y'ou  will 
look  better — feel  better — be  better. 
You  will  be  prepared  to  tackle  the 
BIG  job. 

Conmaod  Big  Salary 

Many  of  the  fastest  and  highest- 
paid  operators  in  the  world  have 
perfected  themselves  by  taking  the 
Candler  System.  High-speed  Senders 
and  Receivers  command  Big  money. 
The  Candler  System  wifi  POSI- 
TIVELY make  you  a HIGH-SPEED 
SENDER  and  RECEIVER. 


Our  Guarantee 

The  Candler  System  is  built  along 
scientific  lines.  The  methods  em- 
ployed are  easy'  of  accomplishment 
and  interesting.  Results  POSITIVE. 
It  has  the  unqualified  approval  of 
the  medical  profession,  and  the  en- 
dorsement of  telegraph  officials  and 
operators  everywhere. 

No  matter  how  slow,  or  how  fast 
a sender;  how  poor  or  how  good  a 
receiver — the  Candler  System  is 
GUARANTEED  to  make  YOU  a 
FASTER,  BETTER  SENDER,  a 
RAPID  and  MORE  ACCURATE  RE- 
CEIVER than  you  ever  were.  Onr 
Guarantee  la  unconditional. 
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the  cause  and  cure  of  weakened  and 
loss  of  grip.  Tells  how  to  get  and 
keep  in  good  physical  condition. 
There’s  a thrill  on  every  page.  It's 
FREE. 
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should  again  be  baked  for  a period  of 
two  hours  or  so  at  the  same  tempera- 
ture, until  the  varnish  is  thoroughly 
dry  and  hardened. 

This  treatment  insures  a moisture- 
free  and  moisture-proof  coil.  The  coils 
are  then  ready  for  use  in  the  coupling 
device  which  is  shown  in  detail  in  fig- 
ure 3 where  dimensions  of  the  individ- 
ual parts  are  also  given.  At  maximum 
coupling,  or  90°  on  the  coupling  scale, 
the  two  coils  will  lie  in  planes  which 
are  at  right  angles  but  the  plane  of 
the  one  coil  does  not  cut  the  center  of 
the  other  coil.  If  this  were  the  case, 
the  coupling  between  the  two  coils 
would  be  zero,  but  if  off  center,  and 
both  of  them  still  in  a vertical  position, 
the  primary  coil  may  be  so  placed  as 


should  the  distance  as  shown  in  figure 
1 prove  incorrect  with  the  particular 
coils  which  might  be  made  up  for  this 
receiver  any  failure  on  the  part  of 
the  device  to  provide  zero  coupling 
when  the  coils  are  in  parallel  planes, 
may  be  overcome  by  tilting  the  coils 
slightly  one  way  or  the  other. 

For  best  appearance,  the  length  of 
the  coupler  case  might  be  made  to 
equal  the  width  of  two  variable  con- 
densers and  the  height  of  the  case  to 
equal  the  width  of  one  variable  con- 
denser. A small  audion  panel  may 
then  be  made  to  match,  but  if  de- 
sired, it  would  be  possible  to  make  a 
large  panel  to  include  the  coupler,  the 
three  variable  condensers,  and  the 
audion  panel,  although  it  is  suggested 
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Figure  3 — Coupling  device  shown  in  detail 


to  give  the  proper  co-efficient  of  coup- 
ling for  wavelengths  within  the  range 
of  this  receiver,  as  is  approximately 
the  case  in  figure  1.  At  the  maximum 
position  or  thereabouts  on  the  scale 
(zero  degrees)  the  coils  are  in  parallel 
planes  but  do  not  have  a common  axis. 
The  more  nearly  common  their  axes 
the  greater  the  coupling  between  the 
coils  when  their  planes  are  in  parallel, 
but  as  their  axes  are  separated  the 
coupling  decreases  and  reaches  a mini- 
mum at  that  point  where,  if  the  coils 
were  of  the  same  size  and  same  con- 
struction, the  axes  are  separated  a dis- 
tance equal  to  the  mean  radius  of  the 
coils.  The  proper  distance  to  be 
chosen  between  the  axes  of  the  pri- 
mary and  secondary  coils  when  their 
planes  are  parallel  (pointer  at  zero 
degrees)  will  have  to  be  deter- 
mined by  experiment  if  it  is  desired 
to  have  zero  coupling  when  the  pointer 
stands  at  zero.  The  negative  portion 
of  the  scale  is  provided  in  order  that 
any  electrostatic  coupling  between  con- 
densers or  any  electro-magnetic  coup- 
ling arising  from  wiring,  may  be  neu- 
tralized. This  negative  coupling  will 
also  take  care  of  any  miscalculation 
in  the  placing  of  the  coils.  That  is. 


that  from  the  point  of  view  of  utility, 
most  amateurs  will  find  it  better  to 
follow  the  method  outlined.  In  the 
lower  left  hand  corner  of  the  main 
panel  in  figure  1,  a telephone  type  of 
switch  is  shown.  This  is  a double  pole 
double  throw  switch  and  is  used  for 
throwing  the  primary  condenser  either 
in  series  or  in  shunt. 

In  operating  this  receiver,  the  fol- 
lowing procedure  may  be  observed. 
An  arbitrary  value  of  secondary  in- 
ductance and  capacity  is  selected  and 
the  tickler  coupling  increased  from 
left  to  right  until  oscillations  start. 
The  beginning  of  oscillations  will  be  in- 
dicated by  a dull  thud  in  the  telephone 
receivers.  If  the  tickler  switch  is  car- 
ried still  further  to  the  right  sometimes 
a howling  or  squealing  will  result,  in- 
dicating that  the  coupling  between 
wing  and  grid  circuits  is  too  great. 
Switch  should  then  be  retarded  until 
this  howling  just  ceases.  Another  in- 
dication of  oscillations  may  be  had  by 
touching  the  finger  to  the  grid  terminal 
of  the  receiver.  I f a click  is  heard  both 
when  the  finger  touches  and  when  the 
finger  leaves  the  terminal,  the  circuit 
is  oscillating.  Any  failure  of  oscilla- 
tions to  start  may  be  due  to  an  incor- 
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rect  value  of  bridging  condenser,  an- 
tenna coupling,  tickler  coupling,  fila- 
ment current  or  plate  potential,  assum- 
ing, of  course,  that  the  receiver  is 
properly  wired. 

Once  oscillating,  the  coupling  is  set 
rather  close,  and  the  primary  circuit 
adjusted  by  the  use  of  primary  induc- 
tance and  primary  condenser  until  the 
primary  circuit  is  in  resonance  with 
the  secondary.  This  resonance  point 
will  be  indicated  by  the  fact  that  static 
and  signals  approach  and  pass  through 
a maximum,  but  if  there  is  no  static 
or  no  signal,  a click  should  be  heard  as 
the  primary  condenser  carries  the  cir- 
cuit through  the  resonance  point,  the 
strength  of  this  click  depending  upon 
the  degree  of  coupling  between  the  two 
circuits,  or.  if  the  coupling  is  very 
close,  two  clicks  may  be  heard,  the  first 
indicating  that  the  secondary  circuit 
has  ceased  oscillating  due  to  the  effec- 
tive resistance  introduced  by  bringing 
the  antenna  circuit  into  resonance,  and 
the  second  click  indicating  that  the 
secondary  circuit  has  re-commenced 
oscillations  after  the  effective  resis- 
tance of  the  primary  circuit  has 
been  removed.  Generally  speaking, 
comparatively  low  values  of  coup- 
ling between  the  two  circuits  give  the 
best  signals  (close  coupling  increases 
the  resistance  of  both  circuits)  and,  of 
course,  greater  freedom  from  static  or 
interference.  By  moving  from  tap  to 
tap  of  the  secondary  inductance  and  by 
adjusting  the  tickler  coupling  and 
bridging  condenser  so  that  oscillations 
are  at  all  times  being  set  up,  and  by, 
at  the  same  time,  keeping  the  antenna 
circuit  somewhere  near  the  resonance 
point,  it  is  possible  to  cover  the  entire 
range  of  the  receiver  and  thus  pick  up 
and  log  for  future  reference,  the  vari- 
ous stations  which  may  be  operating. 
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Once  a station  is  heard,  primary, 
secondary,  and  coupling  are  carefully 
adjusted  and  finally,  the  tickler  coup- 
ling or  bridging  condenser  is  decreased 
until  a maximum  signal  is  heard.  It 
may  then  be  well  to  further  decrease 
the  antenna  secondary  coupling,  to  re- 
tune antenna  and  secondary  circuits 
and  to  make  a final  adjustment  of  the 
bridging  condenser. 

The  above  procedure  has  been  out- 
lined as  applying  to  undamped  wave 
stations.  Damped  wave  signals  may 
also  be  heard  with  the  circuits  in  an 
oscillatory  state,  but  the  note  of  the 
spark  signal  will  be  changed  due  to 
beats  occurring  between  the  damped 
oscillations  of  the  spark  signal  and  the 
undamped  oscillation  generated  in  the 
receiver  itself.  If  it  is  desired  to  receive 
spark  stations  on  their  natural  spark 
tone,  it  is  only  necessary  to  reduce  the 
tickler  coupling  or  bridging  condenser 
value  to  that  point  where  oscillation  of 
the  circuit  just  ceases,  at  which  time 
the  natural  spark  tone  will  be  evident. 
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THE  WIRELESS  AGE 

Second  Prize — Long  Wave  Receiver 

By  L.  M.  Clausing 

ASE  of  manipulation  as  well  as  portance  to  most  amateurs  is  the  cost 
high  efficiency  should  be  given  of  construction  and  maintenance, 
consideration  in  the  construction  of  a When  amplifiers  are  used,  One  “A” 
long  wave  receiver.  Efficiency  is  quite  and  one  “B”  battery  should  suffice  for 
often  attained  by  the  amateur,  but  ease  all  bulbs.  The  potential  of  the  grid 
of  manipulation  is,  usually  sacrificed,  in  each  bulb  should  be  such  that  the 
often  by  the  choice  of  a circuit  using  a greatest  efficiency  is  secured  without 
multiplicity  of  condensers  and  loading  Burning  the  filament  at  an  excessive 
coils.  I recall  that  my  first  set  required  brilliancy. 

at  least  three  loading  coils  and  five  A form  of  feed-back  which  does 
variable  condensers,  all  of  which  were  not  require  a change  of  adjustment 


Figure  1 — Circuit  of  long  wave  receiver  with  grid  condenser  displaced  by  the  use  of  a potentiometer 


scattered  over  a large  table  to  avoid  for  small  changes  in  wavelength  is 
undesirable  couplings.  To  some  ex-  also  desirable,  and  when  small  feed- 
perimenters,  the  space  factor  may  not  back  adjustments  are  necessary  they 
be  of  importance  but  large  loading  should  ncft  appreciably  affect  the 
coils  and  condensers  provided  with  secondary  tuning, 
long  handles  to  get  away  from  the  In  the  circuit  which  follows,  the 
great  sensitivity  to  capacity  changes  grid  condenser  has  been  eliminated 
resulting  from  the  proximity  of  the  and  the  grid  given  the  proper  poten- 
operator’s  body  are  not  convenient  for  tial  with  respect  to  the  filament  by  the 
practical  work  and  usually  require  a use  of  the  potentiometer  P.  The  ad- 
very  critical  adjustment.  justment  required  for  tuning  to  long 

Another  consideration  of  great  im-  wavelengths  are  accomplished  by  a 
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variation  of  primary  capacity  C,  and 
secondary  capacity  C2.  C is  a fixed 
condenser  of  .00008  mf.  P is  a poten- 
tiometer with  a total  resistance  of 
100  ohms.  The  inductances  L,  Lj  and 
L2  are  of  the  new  “honeycomb”  type. 
They  are  small  in  size  and  the  dis- 
tributed capacity  of  the  windings  is 
sufficiently  low  for  all  practical  pur- 
poses. Each  of  these  coils  has  an  in- 
ductance of  35  millihenries. 

’ The  condensers  C,  and  C2  have  ro- 
tary plates  so  shaped  that  the  capacity 
varies  more  nearly  directly  in  pro- 
portion with  the  scale  variation.  Each 
condenser  has  a capacity  range  from 
.00002  to  .0007  mf.  The  metal  case  of 
this  condenser  acts  as  an  electrostatic 
shield  and  should  be  grounded  as 
shown  in  the  circuit  diagram.  Ca  is  a 
fixed  condenser  with  a capacity  of  .002 
mf.  and  may  be  made  with  mica  as  a 
dielectric.  Fixed  condensers  marked 
X have  a capacity  of  .0005  mf.  These 
also  may  have  a mica  dielectric. 

The  use  of  an  amplifier  is  optional, 
but  it  is  desirable  in  many  cases  where 
trans-Atlantic  signals  are  to  be  re- 
ceived on  a small  antenna.  With  a two 
step  amplifier,  at  my  station,  signals 
have  been  copied  from  the  Nauen  sta- 
tion in  Germany  without  aerial  and 
ground  connection. 

In  operation,  the  receiver  is  wired 
exactly  as  shown.  To  operate,  the  fila- 
ment is  lighted,  slider  “S”  moved  near 
the  negative  end  of  the  resistance  P, 
inductance  L2  placed  at  a distance  of 


2"  from  Lj,  L placed  3"  from  L„  and 
the  condenser  C2  varied  over  its  entire 
range.  If  no  resonance  clicks  are 
heard  in  the  telephone  receivers  during 
this  operation,  reverse  the  leads  con- 
nected to  the  terminals  of  L2.  Clicks 
will  now  be  heard  if  all  the  instruments 
are  connected  as  they  should  be.  Such 
clicks  indicate  the  presence  of  oscilla- 
tions in  the  closed  circuit  and  occur  at 
the  point  where  the  primary  is  in  tune 
with  the  secondary  circuit.  If  there  are 
two  clicks  widely  separated,  reduce  the 
coupling  between  L and  h1  until  just 
one  click  is  heard.  Also  loosen  the 
coupling  between  L,  and  L2  to  the 
point  where  it  is  just  possible  to  main- 
tain oscillations.  When  the  proper  ad- 
justment for  S is  obtained,  the  distance 
between  L,  and  L2  may  be  as  much  as 
6"  to  8".  For  weak  signals  this  last 
mentioned  adjustment  is  best  and 
needs  only  to  be  changed  slightly  for 
the  entire  range  of  wavelength. 

The  set  is  now  ready  for  reception. 
To  locate  a station  it  is  only  necessary 
to  vary  C2  and  follow  it  up  as  indicated 
by  the  click  from  Cx.  If  the  couplings 
between  all  three  inductances  are  al- 
ways fairly  loose  the  settings  for  a 
station  of  any  given  wavelength  will 
always  be  the  same. 

The  fixed  condensers,  X,  X,  etc., 
may  give  place  to  variable  condensers 
having  a maximum  capacity  of  .0025. 
In  this  case,  adjustment  for  wave- 
lengths below  7,000  meters  will  be 
somewhat  critical. 
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Third  Prize — A Long  Wave  Amateur 
Receiving  Set 


DUCK’S 

BIG  300  PP. 


TV/f  ANY  amateurs  have  the  impres- 
sion  that  during  the  summer 
months  receiving  is  difficult  if  not  im- 
possible due  to  the  static  which  is  so 


stations  cannot  be  heard,  and  quite  a 
thrill  is  experienced  when  they  are 
first  tuned  in  as  the  sound  is  unlike  any 
ever  heard  before. 


troublesome  at  this  time  of  the  year. 
This  is  to  a certain  extent  true,  but 
not  nearly  so  much  so  as  is  generally 
believed.  In  fact  it  is  very  seldom 
that  the  static  gets  so  bad  that  the  high 
whistling  tone  of  the  undamped  wave 


Although  an  aerial  span  of  two  hun- 
dred feet  or  more  is  desirable  for  long 
wave  work,  it  is  not  necessary.  In 
fact  the  author  fintfs  little  difference 
in  the  readability  of  signals  on  a 400 
foot  aerial  and  one  sixty  feet  long. 
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Masco  Wireless  Practice  Set 

For  Learning  the  Wireless  Code 


Thla  outfit  Is  the  only  reliable  Instrument  which 
will  enable  students  to  become  proficient  operators 
in  the  U.  S.  Naval  Service,  because  it  is  equipped 
with  a busier  and  miniature  lamp  enabling  the  utwr 
to  master  both  the  visual  and  audible  signals  quickly. 
List  No.  Price 

52.  Practice  Set,  with  Red  Seal  Battery  and 

Cord $4.05 

Price  does  not  Include  postage. 

Weighs  4 lbs.  packed. 

Send  for  the  New  Edition  of  Our 
Catalog  N 28 

. J*  la..Pocket  .•**•»  contains  248  pages,  with  over 
1.M0  Illustrations,  and  describes  in  plain,  clear 
language  all  about  Bells,  Push  Buttons,  Batteries, 
Telephone  and  Telegraph  Material.  Electric  Toys. 
Burglar  and  Fire  Alarm  Contrivances,  Electric 
Call  Bells,  Medical  Batteries,  Electrically  Heated 
Apparatus,  Battery  Connectors,  Switches.  Bat- 
tery Gauges,  Wireless  Telegraph  Instruments. 
Ignition  Supplies,  etc. 

IT  MEANS  MONEY  SAVED  TO  YOU 
to  have  our  Catalog  when  you  want  to  buy. 

Manhattan  Electrical  Supply  Co..  Inc. 


New  York: 
17  Park  Place 


Chicago: 

114  8.  Wells  St. 


St.  Ix»uls: 
1106  Pine  St. 
San  Francisco  Office:  604  Mission  St. 


•'The  Practice  Set  com pr ires  a regular  telegraph  key 
without  circuit  breaker,  a special  hlgh-pitch  busier 
one  cell  Red  Seal  Dry  Battery,  and  four  foot  of  green 
silk  oovered  flexible  oord. 

The  key  and  busier  are  mounted  on  a highly 
finished  wood  base,  and  three  nickel-plated  binding 
poets  are  so  connected  that  the  set  may  be  used 
for  five  different  purposes. 

List  No.  Price 

842.  Wireless  Practice  Set.  with  Battery  and 

Cord $3.24 

Price  does  not  Include  postage. 

Weighs  4 lbs.  packed. 

Iipp  g\  Combination  Practice  Set  tor 
lYI  M XI  II  Learning  the  Morse  and  Conti- 
ITlLi/  V* \J  nental  Visual  and  Audible  Codes 


AERIAL  WIRE 

Solid  Copper,  7 Strand  Number  22  Antenna 
Cable.  High  Tensile  Strength  and  Highest 
Conductivity.  The  need  of  every  amateur 
right  now. 

1 Cent  per  Foot — $9.00  per  Thousand. 
Supply  limited  at  This  Price. 

L.  A.  Bates,  8 street.  Worcester,  Mass. 


American  Electro  Technical 
Appliance  Co. 

235  FULTON  ST.,  N.  Y.  CITY-Cort.  3153 


BATTERIES— SPECIAL  TYPE  FOR  AUDIONS 


Bill 


Insulator 


Switch  Points,  Binding  Posts, 
Knobs,  Levers,  Rods,  Sliders, 
Bakelite  cut  to  order,  Magnet 
Wire,  Aerial  Wire,  Buzzers, 
Brandes  Head  Sets,  Special 
Head  Bands,  Army  Type, 
Crystal  Cups,  Crystals,  best 
kind,  etc. 


Everythin!  to  zive  the  AMATEUR  ■ chnnce  to  make 
hi,  own  APPARATUS.  De  Forest’,  high  elm  otinu. 
factored  Radio  parts  always  on  hand. 

Our  Catalog  ready  Sept.  1st.,  send  10c for  it. 


W ith  reference  to  the  apparatus  it- 
self the  connections  as  shown  in  either 
figure  1 or  figure  2 may  be  used, 
figure  1 being  somewhat  better.  The 
coil  P-1  is  the  primary  loading  coil 
and  may  be  wound  with  number  28 
wire.  The  winding  should  be  about 
30  inches  long  on  a tube  about  5 inches 
in  diameter.  The  primary  coil  P-2 
should  be  wound  with  the  same  size 
wire  as  coil  P-1  and  should  be  12"  long 
and  6"  in  diameter.  It  should  be 
closely  variable,  the  slider  being  about 


Figure  2 — Modified  circuit 


the  simplest  method.  The  secondary 
S-l  should  be  about  12"  long  and 
about  5"  in  diameter,  and  should  have 
16  or  18  taps.  This  coil  should  be 
mounted  so  as  to  telescope  into  P-2. 
Secondary  loading  coil  S-2  may  also 
be  wound  on  a tube  5"  in  diameter 
with  No.  34  wire  and  should  be  36"  in 
length.  S-3  is  identical  with  S-2. 
The  primary  R-l  and  the  secondary 
R-2  of  the  regenerative  coupler  M 
should  be  made  so  as  to  telescope  like 
a loose-coupler.  No  set  size  need  be 
used  for  this  coupler  and  any  old 
loose  coupler  may  be  used  if  it  is  not 
convenient  to  construct  one.  A good 
size  for  one  is:  Primary  6"  diameter 
by  6"  long  wound  with  No.  28  wire, 
no  taps.  Secondary  5"  diameter  by 
6"  long  wound  with  No.  28  wire,  no 
taps. 

The  long  coils  should  be  tapped 
every  two  inches  or  so.  Loops  may 
be  run  through  the  walls  of  the  tubes 
and  then  brought  out  to  switches  in  a 
convenient  place.  This  makes  it  un- 
necessary to  break  the  wire  from  start 
to  finish. 

It  is  a rather  difficult  matter  to  wind 
the  longer  coils  entirely  by  hand  but 
if  the  builder  will  use  a little  ingenuity 
an  arrangement  can  be  worked  out 
which  will  materially  lessen  his  dif- 
ficulties. Using  a winder  made  from 
an  old  scroll  saw  the  author  once 
wound  a coil  20"  long  and  5"  in  dia- 
meter in  fifteen  minutes.  If  access 
can  be  had  to  a lathe  the  coils  may 
be  wound  in  a short  time. 

In  practice  the  three  coils  P-1,  S-2 
and  S-3  may  be  of  the  same  dimen- 
sions and  No.  30  S.  C.  C.  wire  used 
tnroughout.  Only  one  section  of  each 
coil  need  be  tapped  as  the  other  sec- 
tions of  the  coil  may  be  cut  either  in 
or  out  and  the  tuning  done  with  the 
tapped  section.  This  is  clearly  indi- 
cated in  figure  3.  For  any  variation 
up  to  one  full  section  set  the  switch 


P>  on  point  C and  tune  with  switch  A. 
For  variation  up  to  2 coils  and  over 
one,  set  switch  B on  point  D and  tune 
with  the  switch  A,  etc.,  etc.  Such  an 
arrangement  saves  quite  a lot  of  time 
and  labor  and  is  just  as  satisfactory  as 
having  the  whole  coil  tapped. 

No  very  definite  sizes  and  dimen- 
sions are  given  above  for  the  appara- 
tus described.  The  builder  will  be 
able  to  meet  the  requirements  from 
materials  which  he  has  at  hand. 

The  variable  condensers  C-l  and 
C-3  may  be  either  the  large  or  small 
types  well  known  to  all  amateurs.  A 
large  one  is  better  for  C-3.  The  con- 
denser C-2  may  be  made  of  mica 
coated  on  each  side  about  2"  by  4". 
A small  variable  condenser  may  be 
substituted.  No  bridging  condenser 
is  needed  across  the  receivers  although 
one  may  be  used  if  desired. 

A potentiometer  is  shown  for  the 
“B”  battery  regulation,  but  a switch- 
ing arrangement  may  be  used. 
Another  feature  of  these  connections 
is  the  grid  leak  “SS.”  This  may  be 
made  of  a piece  of  fibre  about  1"  long 
and  yi'  wide  with  a binding  post  at 
each  end.  It  is  connected  in  shunt  to 
the  grid  condenser  and  a pencil  line 
drawn  between  the  posts.  If  the  static 
or  incoming  signal  is  so  strong  that 
it  paralyzes  the  bulb  the  “plugging'' 
can  be  prevented  by  running  a pencil 
between  the  posts  until  it  stops.  A 
line  %"  in  width  is  about  right. 

The  circuits  are  adjusted  for  oscil- 
lations by  using  very  close  coupling 


Section  Sect  tor  5*  Section 


Figure  3 — Method  of  tapping  the  coils 


at  M,  and  adjusting  S-3  and  C-3  until 
a click  is  heard  both  when  the  finger 
touches  and  leaves  the  grid  binding 
post.  This  double  click  is  an  indica- 
tion that  the  circuits  are  oscillating. 
The  primary  circuit  is  now  brought 
into  resonance  with  the  closed  circuits. 
By  keeping  these  circuits  more  or  less 
in  resonance,  and  varying  their  wave- 
length, any  undamped  wave-stations 
which  may  happen  to  be  sending  will 
be  heard.  The  undamped  wave  sta- 
tions are  in  operation  at  practically 
all  hours  of  the  day,  and  consequently 
may  be  heard  at  practically  any  time 
one  may  care  to  listen. 

A modification  of  the  circuit  de- 
scribed above  is  shown  in  figdre  2, 
where  no  regenerative  transformer  is 
used,  and  where  the  coupling  between 
the  wing  and  grid  circuits  is  provided 
by  the  capacity  of  the  telephone  cord’-. 

Jas.  B.  Holston — Nashinlle,  Ills. 
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Vacuum  Tubes  in  the  Army 


THE  radio  experimenter  who  has 
not  been  in  touch  with  the  work 
of  the  Signal  Corps  during  the  war 
will  be  interested  to  learn  of  the  pro- 
gress made  in  the  construction  of  the 
vacuum  tube  during  the  past  two 
years.  Prior  to  the  closing  of  the  ama- 
teur stations  this  device  was  used  by 
the  more  advanced  experimenters,  but 
only  for  the  receiving  purposes,  and  at 
its  best  it  still  had  certain  defects. 

Skilled  engineers  from  several  of  the 
largest  electrical  companies  have  im- 
proved the  vacuum  tube  from  the 
make-shift  device  of  two  years  ago,  to 
one  of  the  most  useful  and  efficient  in- 
struments known  to  radio  communica- 
tion. The  standard  tube  applied  to  the 
Signal  Corps  for  receiving  purposes 
has  a number  of  features  which  are  a 
distinct  advance  over  any  tubes  the 
amateur  has  had  access  to,  and  in 
addition  a transmitting  tube  of  con- 
siderable power  has  been  developed, 
and  in  such  quantities  that  it  should  be 
obtainable  at  reasonable  cost. 

The  standard  receiving  tube  oper- 
ates on  the  usual  4-volt  filament  bat- 
tery and  40-volt  plate  battery,  but  it 
has  operating  characteristics  much  bet- 
ter suited  for  its  use  by  inexperienced 
operators.  No  critical  adjustments  of 
either  the  filament  current  or  the  plate 
voltage  are  required,  the  tube  being 
designed  so  that  it  is  operative  over  a 
20  per  cent,  variation  in  these  values. 
Thus,  the  filament  rheostat  and  plate 
potentiometer  are  eliminated,  which  is 
indeed  a marked  improvement.  Again, 
the  same  tube  will  function  equally 
well  as  a detector,  amplifier,  or  oscilla- 
tor, making  it  unnecessary  to  select 
different  types  of  tubes  for  each 
specific  purpose. 

As  an  amplifier,  the  amplification 
constant  ranges  from  12  to  25  and 
two  such  tubes  connected  in  cascade 
will  give  amolifications  in  the  neigh- 
borhood of  500.  It  has  been  found, 
however,  that  a cascade  circuit  of  more 
than  three  steos  again  introduce  the 
unstable  conditions  of  the  earlier  tubes, 
and  to  overcome  this,  resort  was  had 
to  an  ingenious  device.  The  signals 


were  amplified  at  radio  frequencies  for 
three  steps,  then  a detector  tube  was 
introduced,  and  from  its  output  cir- 
cuit, the  signals  were  again  amplified 
three  times,  at  audio  frequencies.  Us- 
ing this  combination  of  seven  tubes,  it 
is  possible  to  obtain  an  increase  in 
signal  strength  up  to  the  current  satur- 
ation of  the  tube.  For  such  an  ampli- 
fier 60  volts  are  required  in  the  plate 
circuit,  and  4 volts,  7.7  amperes  for 
the  filament. 

Experiments  were  also  carried  on 
with  the  object  of  producing  tubes  that 
would  require  a minimum  battery 
equipment.  The  engineers  finally  suc- 
ceeded in  designing  some  that  require 
0.2  ampere  at  2 volts  for  the  filament, 
and  other  tubes  which  operate  effi- 
ciently with  from  4 to  6 volts  in  the 
plate  circuit.  What  a boon  these 
tubes  would  be  to  the  average  amateur 
who  is  troubled  with  the  question  of 
adequate  current  supply? 

The  transmitting  tube  which  was 
adopted  as  standard  for  our  army  in 
the  field,  was  more  difficult  to  design 
than  the  receiving  type,  but  it  shows 
the  results  of  careful  engineering.  It 
requires  7 volts  for  the  filament,  and 
250  to  350  volts  for  the  plate  circuit. 
It  has  an  output  of  from  3 to  5 watts 
high  frequency  power.  It  found  a 
wide  application  on  the  small  airplane 
transmitters,  and  was  also  used  as  an 
amplifier  tube  in  the  receiving  circuit 
where  a greater  power  output  was 
required. 

Transmitting  tubes  of  much  higher 
powers  have  been  designed  for  experi- 
mental purposes,  one  of  which  had  an 
output  of  30  watts  high  frequency  cur- 
rent, and  required  a plate  voltage  of 
800.  Another  had  an  output  of  100 
watts,  with  a plate  voltage  of  1,500, 
but  it  is  unlikely  that  such  tubes  will 
ever  find  a wide  application  in  the 
amateur  field,  owing  to  the  difficulties 
attending  the  production  of  the  high 
voltage  current. 

Much  credit  is  due  to  the  engineer- 
ing experts  who  have  achieved  such  re- 
markable success  in  this  work  of  de- 
veloping the  vacuum  tube. 


PERFECTION 

LETTERING  and  DRAWING  PEN 


A BOON  TO  DRAFTSMEN 
AND  ANY  ONE  WHO 
DOES  LETTERING 


Made  in  eight  sizes  to  (it 
all  requirements: 

Something  different  and 
something  good. 

Writes  with  a steady,  vel- 
vety touch  and  eliminates 
that  constant  cleaning  and 
refilling. 

Make  lettering  play  instead 
of  work. 

No  ‘Drafting  Room  can 
afford  to  be  without  a 

“ PERFECTION ” 


ITS  ll_  SAVES 

Jitk.  for  particulars 


New  York  Blue  Print 
Paper  Co. 

Sensitised  Papers  — Drawing  Materials 

102  Reade  St.,  New  York  City 


“September” 

10  DAY  SPECIAL 
OFFER 


THE  WIRELESS  AGE  $>100 

Two  Years T1— 

RADIO  TELEPHONY  $000 

By  A.  N.  Goldsmith  ....  L. 

HOW  TO  CONDUCT  A 

RADIO  CLUB,  by  E.  E.  Bucher  -50 

All  three  for  only  . . *522 

Send  all  orders  and  remittances  to 

Dept.  S,  WIRELESS  PRESS,  Inc.  *WSST 


When  writing  to  advertisers  please  mention  THE  WIRELESS 


Tized  by 


42 


THE  WIRELESS  AGE 


September,  1919 


LOUD  CLEAR  SIGNALS!!  Queries  Answered  LEARN  BY  LISTENING 


AT  ALL  TIMES 

with  the 

JONES 
PATENTED 
CRYSTAL 
DETECTOR 

Through  Its  remarkable  flexibility,  the 
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The  book  was  worked  out  in  the  Ex- 
tension Division  of  the  University  of 
Wisconsin  and  may  therefore  be  accepted 
by  practical  radio  telegraphers  as  a prac- 
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Answers  will  be  given  in  this  department  to 
questions  of  subscribers,  covering  the  full  range 
of  wireless  subjects  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are 
of  general  interest  to  readers  will  be  published 
here.  The  subscriber's  name  and  address  must  be 
given  in  all  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necessary  they 
must  be  on  a separate  sheet  and  drawn  with  India 
ink.  Not  more  than  five  questions  of  one  reader 
can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 

O.  E.  S.  Stanwood,  Wash. 

See  answer  to  E.  J.  W.  in  this  issue. 

In  the  June  issue  of  The  Wireless  Age, 
page  29,  second  column,  the  fifth  line  from 
the  bottom,  the  word  “each”  should  be 
omitted  so  that  the  line  will  read  “a  tap 
placed  at  55  turns.”  Turn  fifty  of  section  1 
and  beginning  of  section  2 are  connected  and 
form  tap  1.  Tap  2 is  at  55  turns  on  section 
2 or  105  turns  total.  Tap  3 is  at  end  of 
winding.  The  fjj-inch  space  is  left  to  re- 
duce distributed  capacity  on  the  lower  wave 
lengths. 

Figure  6,  page  29,  June  Wireless  Age, 
have  the  numbers  5 and  7 erronously  trans- 
posed in  the  winding  diagram. 


E.  J.  W.,  Roxbury,  Mass. 

See  reply  to  0.  E.  S.  in  this  issue. 

The  coil  you  wish  to  use  is  wound  with 
Litzendraht  and  No.  18  D.  C.  C.  wire  on  a 
tube  3 inch  outside  diameter.  A four  banked 
winding  is  used  as  shown  in  figure  6,  page 
29,  of  the  June  issue.  A section  of  fifty 
turns  is  wound  on  the  spool  and  a space 
of  J'jj  inch  is  left  after  which  another  sec- 
tion of  240  turns  is  wound  on  with  the  tap 
placed  at  55  turns. 

In  the  next  to  the  last  paragraph,  page 
29,  the  word  “each”  before  the  number  of 
turns,  should  have  been  omitted. 


P.  A.  H.,  Pawtucket,  R.  I. 

The  diagram  shown  on  page  41  of  the 
July  Wireless  Age  is  incorrect  in  that  the 
wire  running  from  the  20,000  ohm  resist- 
ance to  the  double  pole  double  throw 
switch  should  not  be  shown  as  connecting 
to  the  ground  lead.. 


M.  W„  Troy,  N.  Y. 

Satisfactory  results  for  calculations  such 
as  yours  may  best  be  obtained  by  the  use 
of  Nagaoka’s  formula  (see  August,  1915, 
issue),  rather  than  Cohen’s.  You  seem  to 
have  failed  to  convert  your  dimensions  into 
centimeters  in  all  cases.  The  inductance 
of  a coil  4 inches  in  diameter  by  1 inch  in 
length  _ wound  with  a single  layer  of  30 
turns  is  approximately  125,000  centimeters. 

From  dimensions  given  in  figures  on  page 
27  of  the  May  issue,  you  will  yourself  be 
able  to  calculate  the  various  inductances 
which  go  to  make  up  the  receiver  there 
described.  In  the  case  of  the  ball,  it  may 
be  considered  as  a cylindrical  winding  2% 
inches  long  and  having  a mean  diameter  of 
3 15/16  inches,  the  spacing  in  the  center 
being  disregarded.  Each  pair  of  field 
frames  may  be  treated  in  like  manner.  Your 
results  will  be  sufficiently  accurate  for  all 
practical  purposes.  If  you  use  No.  32  wire 
throughout  the  secondary  circuit  of  your 
receiver,  its  effiicency  will  be  considerably 
decreased  since  resistance  rises  rapidly  at 
the  higher  frequencies.  Otherwise  the  re- 
ceiver should  operate  in  a very  satisfactory 
manner. 

* * * 

W.  G.,  New  York  City. 

See  article  to  appear  in  October  issue  on 
“A  Two  Stage  Amplifier  Cabinet.” 
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The  fieiavest  Thing 

In  Wireless 


- are  these  three  books 


JUST  OFT  THE  PRESS 


You  should  have  these  three  books.  No  matter  what 
other  books  you  have  now,  you  need  these  three  books 
to  bring  your  knowledge  of  wireless  right  up  to  date. 


The  developments  in  radio  communication  have  been 
so  great  in  the  last  two  years  that,  unless  you  have  these 
books,  you  are  bound  to  be  without  a working  knowl- 
edge of  the  newest  apparatus  and  practices. 


RADIO  INSTRUMENTS  and  MEASUREMENTS 


Here  is  a book  that  should  be  in  the  hands  of  every 
wireless  worker.'  It  answers  the  questions  you  want  to 
ask  and  will  add  materially  to  the  efficiency  of  your 
wireless  worl^ 

Under  the  general  heads  that  follow  it  treats'  simply 
and  concisely  of  all  phases  of  the  subjects  indicated. 
These  are  some  of  the  subjects:  Fundamentals  of  elec- 


tromagnetism, Principles  of  alternating  currents,  Radio 
circuits,  Damping,  Wave  meters,  Condensers,  Coils,  Cur- 
rent measurements,  Instruments  and  methods  of  radio 
measurements,  Resistance  measurement,  Sources  of  high 
frequency  current.  Calculation  of  capacity  and  induc- 
tance, Design  of  inductance  coils.  High  frequency  re- 
sistance, Miscellaneous  formulas  and  data.  n_;„  ei  OK 
Cloth  bound.  332  pages.  Fully  illustrated.  ’ * 


THE  WIRELESS  EXPERIMENTERS’  MANUAL 


BY  ELMER 

The  only  book  published  that  comprehensively  covers 
the  theory  and  design  of  amateur  wireless  transmitters 
and  receivers.  Construction  of  transformers,  high  volt- 
age condensers,  spark  gaps,  aerials,  masts,  receiving  sets 
for  long  and  short  wave  length  reception  are  described 
in  great  detail. 

Construction  and  operation  of  a 50-mile  buzzer  trans- 
mitter, regenerative  receivers,  cascade  amplifiers,  pre- 
ferred circuits  for  long  and  short  wave  receivers — all 
these  are  covered. 

Direction  finders,  underground  aerials  and  the  use  of 


E.  BUCHER 

Weagant’s  static  eliminator  for  amateurs  are  the  sub- 
jects of  special  chapters. 

The  amateur  is  told  how  to  measure  the  inductance, 
capacitance  and  resistance  of  his  aerial,  how  to  check  up 
the  efficiency  of  his  station.  Construction  of  quench-gap 
transmitters,  methods  of  measuring  the  internal  impe- 
dance and  amplification  of  constant  of  vacuum  tubes  are 
explained. 

All  in  all  it  is  the  most  complete  textbook  on  the  broad 
subject  of  amateur  wireless  telegraphy  yet  published. 

Cloth  bound.  About  300  pages.  Fully  illustrated  Price,  $1.75 


HOW  TO  CONDUCT  A RADIO  CLUB 

Another  printing  of  the  third  edition  of  one  of  the  most  popular  wireless 
books  ever  published. 

Reprinted  to  meet  the  demands  of  thousands  of  amateurs  who  missed  their 
chance  to  get  a copy  by  ordering  after  the  last  issue  was  sold  out.  Covers 
parliamentary  procedure,  indoor  and  outdoor  experiments,  5,000  mile  receiving 
sets,  vacuum  tube  amplifiers  and  detectors  and  many  other  subjects. 

Paper  Cover.  148  Pages.  Fully  Illustrated.  , Price,  SOc. 

J5ho  WIRELESS  AGE 

A monthly  magazine  that  will  keep  you  posted  on  the  up-to-the-minute  things 
in  wireless  communication.  Official  organ  of  the  National  Wireless  Association. 

Price,  $2.00  a Year 

Send  all  orders  and  remittances  to 

WIRELESS  PRESS,  Inc. 

1865  Wool  worth  Bldg.  New  York 


When  writing  to  advertisers  please  mention  THE 


Special  Combination  Offer 

Sign  your  name  below — send  us  this  coupon  and  only 
$4.50  and  we  will  send  you  ALL  THREE  of  these 
books  and  enter  your  subscription  to  THE  WIRELESS 
AGE  for  one  year.  If  you  are  already  a subscriber 
to  THE  AGE  we  will  extend  your  subscription  for  one 
vear. 

SAVE  A DOLLAR 

WIRELESS  PRESS,  Inc., 

1865  Woolworth  Bldg., 

New  York. 

I accept  your  SPECIAL  OFFER.  Here  is  my  $4.50. 
Send  the  books  along  and  enter  my  subscription. 

f J am  now  a subscriber  to  the  WIRELESS  AGE. 
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A MARK  OF  QUALITY 

ON  ELECTRICAL  APPARATUS 

CINTERNATIONAL  EQUIPMENT  IS  DESIGNED  BY  TRAINED 
ENGINEERS,  BUILT  BY  SKILLED  MECHANICS,  AND 
TESTED  BY  EXPERTS.  C LET  US  APPLY  OUR  EN- 
GINEERING KNOWLEDGE  TO  YOUR  PROBLEMS. 

FESSENDEN  PATENTS 

INTERNATIONAL  RADIO  TELEGRAPH  COMPANY 

NEW  YORK  CITY  PITTSBURGH,  PENN. 


THE  RADIO  ELECTRIC  COMPANY 


We  carry  a complete  line  of  high  grade  apparatus  including: 

The  New  Baldwin  Receiver 

Latest  Type  Brownlie  Adjustable  Diaphragm  Receiver 

Marconi  Vacuum  Tubes.  Standardized  Sockets  and  Leak  Resistances 

Complete  Stock  of  Parts  t 

We  make  standardized  apparatus  to  order. 
Send  2C  for  descriptive  circular 


THIS  MONTH’S  SPECIAL 

Bunnell-Jove  Detector* 

$1.00  Regularly  $1.50 


The  Radio  Electric  Company 

4614  HENRY  STREET 
PITTSBURGH,  PA. 


YOUR  OPPORTUNITY 

Canceled  Government  Contracts 

We  have  secured  a large  quantity  of  Small  Motors,  Generators  and  Charging  Outfits. 
This  material  is  new,  still  in  original  cases  and  carries  the  full  factory  guarantee. 

This  is  Your  Opportunity  to  buy  new,  guaranteed 
Electrical  Apparatus  of  Standard  Manufacture 

|_|  p INDUCTION 


Battery  Charging 


.50 


er<Uu 

For  aw  on  110  volt,  A.  C., 
cycle,  single  phote  current  only. 

80  watts,  8 volts, 

10  amperes  . 

150  watts.  SO  volts,  d>  ^ O em 
S amperes  «5>00*OU 
150  watts.  15  volts.  Q S Q 

10  ampere*  »J)00,OU 
900  watts.  90  volts, 

10  amperes 

All  outfits  complete  with 
boarH  as  cut  shown 


• MOTOR, 

110  or  220  volu,  A.  C. 

60  cycle,  single  phase, 

1750  R.  P.  M. 

ALL  MOTORS  COMPLETE  AS  CUT 


$48 


$94-50 

itch- 


P110  volts 
• A.  C.,  60 


Mail  (5.00  caah  or 
Money  Order.  We 
will  send  C.  O.  D. 
subject  to  full  ex- 
amination. 

MONEY  BACK 
GUARANTEE 


WRITE  FOR  CATALOGUE.  BARGAINS  IN  MOTORS  AND  GENERATORS.  SPECIAL  QUANTITY  PRICES 

ZS.  POLYPHASE  MOTORS  18?  ■■*■*•**  REPULSION  MOTORS  IS? 


— k nirsrr  MEW  MOTORS  vs  ffpr&T50  cnTpT$675fl 


1 H P.  15**. 

2 H.  P.  $72.80 


MANUFACTURERS*  DISTRIBUTER 

CHAS.  H.  JOHNSTON  - West  End  - PITTSBURGH,  PA. 


H.  H.,  Atlantic  City,  N.  J. 

Cells  of  the  “A”  and  “B”  for  the  vacuum 
tube  detector  you  mention  should  be  in 
series. 

Castor  oil  may  be  used  in  a condenser  to 
increase  the  capacity  of  the  condenser,  the 
specific  inductive  capacity  of  castor  oil 
being  between  4.5  and  5 times  that  of  air. 
Other  oils,  such  as  lubricating  oils  of  va- 
rious qualities,  may  be  used.  A particular 
good  grade  of  oil  which  may  be  used  in 
the  case  of  transmitting  condensers,  is  “Nu- 
jol,”  which  may  be  purchased  at  any  drug 
store. 

The  newspaper  clipping  which  you  en- 
close, refers  to  a loop  aerial,  but  a coil  such 
as  you  have  mentioned,  that  is  No.  18  cop- 
per wire  wound  on  a frame  1 ft  square 
and  7 feet  in  length,  would  not  make  a good 
one.  It  would  be  better  by  far  to  make  a 
frame  7 feet  square  and  6 or  8 inches  in 
width. 

An  article  will  be  published  in  this  maga- 
zine in  the  near  future  on  loop  construc- 
tion and  the  use  of  the  loop  for  transmis- 
sion and  reception. 

* * * 

H.  W.  N„  Victoria,  B.  C. 

A fairly  complete  list  of  high  power  arc 
and  spark  stations  with  their  wavelengths, 
is  being  published  in  this  issue. 

* * * 


R.  W.  P..  Detroit. 

As  Mr.  Dean  gave  no  dimensions  for  the 
condenser  test  tul>es  which  he  described  in 
the  November,  1916,  issue  of  Wireless 
Age,  it  is  impossible  for  us  to  say  exactly 
•what  the  capacity  of  the  condenser  would 
be.  You  will  be  safe,  however,  in  figuring 
that  it  is  somewhere  in  the  neighborhood  of 
.0003  mf. 

* * * 

M.  B.  DeL.,  Annapolis,  Md. 

The  limits  of  amplification  using  three 
electrode  vacuum  tulws,  vary  with  the  type 
of  coupling  used  between  the  tubes  and  the 
precautions  taken  to  prevent  extraneous 
and  undesirable  back-coupling,  be  it  either 
electrostatic  or  electromagnetic,  between  the 
first  tube  or  tubes  in  the  circuit  and  later 
tubes.  After  a certain  amount  of  voltage 
amplification  has  taken  place,  electrostatic 
or  electromagnetic  fields  are  set  up  due 
either  to  the  concentrated  windings  of  the 
coupling  transformer  or  to  the  wiring,  and 
sooner  or  later  these  stray  fields  will  link 
the  fields  having  to  do  with  the  wiring,  or 
transformer  of  the  first  tube  and  oscillations 
will  result.  These  oscillations  are  uncon- 
trollable under  these  conditions  and  con- 
sequently the  amplifier  is  no  longer  useful. 
With  proper  methods  of  shielding  the  va- 
rious stages  of  the  amplifier  from  these  un- 
desirable fields  amplifications  of  the  order 
of  100,000,000  times  have  been  effected. 
With  the  ordinary  methods  of  coupling 
tubes  and  where  no  effort  is  made  to 
guard  against  magnetic  and  electrostatic 
fields  existing  in  them,  the  order  of  ampli- 
fication reaches  a limit  somewhere  around 
1.500  times. 

The  action  taking  place  in  an  arc  trans- 
mitter after  the  striking  of  the  arc  and  up 
to  the  time  when  steady  oscillations  begin, 
results  in  a hissing,  sputtering  and  Inibbiing 
noise  in  the  telephone  receivers  at  a sta- 
tion which  is  in  tune  with  the  arc  trans- 
mitter. This  hissing,  sputtering  and  bubbling 
is  due  to  the  very  rapidly  changing  condi- 
tions present  in  the  arc  chamber  when  the 
arc  is  struck.  The  arc  will  not  act  at  all 
steadily  until  that  time  when  the  exactly 
proper  atmosphere  has  been  attained  in  the 
arc  chamber.  The  nature  of  this  atmos- 
phere depends  upon  the  temperature  and 
upon  the  amount  of  alcohol  which  has 
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passed  into  the  vaporizing  chamber  from 
the  supply  reservoir.  During  this  period 
of  adjustment  the  arc  is  at  all  times  en- 
deavoring to  supply  oscillations,  but  due 
to  lack  of  proper  temperature,  or  as  above 
stated,  the  proper  mixture  in  the  chamber, 
the  oscillations  are  choked  out,  etc.,  until 
finally  the  temperature  having  reached  the 
normal  operating  valve  and  the  proper  mix- 
ture having  been  attained,  steady  oscillations 
commence. 

The  modulator  member  of  a two-tube 
radio  telephone  outfit  acts  simply  as  an 
amplifier  of  voice  currents  passed  into  the 
microphone.  These  voice  currents,  after 
having  been  amplified,  are  superimposed 
upon  the  radio  frequency  oscillations  of  the 
oscillating  member  of  the  outfit. 

* * * 

R.  Y.,  Toronto,  Ont. 

While  a vacuum  tube  is  oscillating  there  is 
not  necessarily  any  sound  in  the  telephone 
receivers,  but  if  while  oscillating,  a finger  is 
touched  to  the  grid  terminal  of  the  receiver 
and  removed  again,  a click  will  be  heard  in 
the  telephone  receivers  both  when  the  fin- 
ger touches  the  terminal  and  when  it  is 
removed,  but  if  the  receiver  is  coupled  to  an 
antenna,  the  characteristic  note  of  spark 
signals  or  static  will  be  changed  to  a hissing, 
scratchy  note.  Inasmuch  as  there  is  usually 
more  or  less  static  of  one  character  or  an- 
other, this  serves  as  a fairly  reliable  indica- 
tion. 

The  loose  coupler  which  you  describe  has 
a calculated  primary  inductance  of  about 
45,000.000  centimeters  and  a calculated 
secondary  inductance  of  about  75,000.000 
centimeters,  which  being  the  case,  you 
should  be  able  to  receive  wavelengths  up  to 
15,000  or  16,000  meters  provided  your  sec- 
ondary was  shunted  by  a maximum 
capacity  of  .001  mf.  and  provided  your 
antenna  was  of  sufficient  size,  or  a loading 
inductance  was  used  to  make  up  for  what 
the  antenna  might  lack. 

The  hook-up  which  you  enclose  is  not 
considered  the  best  hook-up  for  undamped 
wave  reception,  due  to  the  fact  that  the 
control  of  the  oscillations  generated  by  the 
vacuum  tube  is  not  what  it  should  be.  You 
will  find  articles  in  the  September  issue 
which  will  give  you  preferred  schemes  of 
connections,  with  which  you  should  be  able 
to  receive  any  of  the  Trans- Atlantic  sta- 
tions on  an  85-foot  antenna. 

It  is  difficult  to.  say  which  vacuum  tubes 
are  the  most  sensitive  inasmuch  as  they 
vary  considerably  in  sensitivity.  You  will 
probably  find  your  tubular  audion  to  be  as 
good  as  any. 

* * •* 

K.  E..  Seattle,  Wash. 

If  you  have  in  mind  the  construction  of  a 
receiver  such  as  described  by  Mr.  Jones  in 
the  June  issue,  it  will  not  be  as  satisfactory 
to  wind  the  inductance  in  five  layers,  and 
not  advisable  in  any  case  unless  the  wire  is 
wound  on  in  banks.  We  suggest  that  you 
refer  to  articles  being  printed  in  the  Septem- 
ber issue,  covering  construction  of  long 
wave  receivers,  if  you  desire  to  build  a re- 
ceiver which  is  more  compact  than  the  one 
above  mentioned. 

The  comparative  values  of  inductance  in 
the  primary  and  secondary  circuits  will  de- 
pend entirely  upon  the  antenna  used ; that 
is.  its  size.  For  the  average  200-meter 
amateur  antenna,  the  inductance  values  in 
these  two  circuits  will  run  about  the  same, 
excepting  where  a shunt  condenser  is  used 
in  the  primary  circuit  under  which  condi- 
tion the  primary  inductance  would  not  need 
to  be  as  large  as  the  secondary  inductance. 

There  is  no  limit  to  the  maximum  wave- 
length which  you  can  tune  up  to  with  a 100 
foot  antenna  such  as  you  describe. 


TR  AC0  Radio  Apparatus  Yields  Results 


Quality,  dependability,  and  beauty  are  gradually 
uniting  to  form  the  experimenters’  Ideal.  A 
reputation  is  not  acquired  in  one  year,  ours  is 
now  at  the  age  of  seven.  Be  diplomatic, 
go  easy,  be  wise  when  you  have  the  imi- 
tators “Cunning 
Schemes”  in  book- 
let form  on  “every- 
thing before  you.” 
It  is  unnecessary  that 
you  swell  the  list  of 
the  “ Buncoed.” 


Would  you  enjoy  the 
piercing  signals  of  the 
powerful  foreign  and  do- 
mestic undamped  wave 
stations  now  operating  ? 
We  recommend  to  you 
our  Type  93  long  wave 
set.  It  is  easy  to  operate, 
remarkably  efficient 
on  waves  from  400  to 
18,000  meters.  A switch 
changes  from  damped  to 
undamped. 

The  price  is  reasonable 

Send  Stamp  for  Bulletin 

The  Radio  Apparatus  Co. 


Type  93  Undamped  Wave  Set  POTTSTOWN,  PENNA. 


Range  200- 3000m 
Price  . . . $12.00 
igfi 

Bakelite  panels, 
Oak  cabinet,  Pri- 
maryand  Second- 
ary switches, 
Concentrated 
winding  thruout. 

An  ideal  tuner  for  amateur,  professional,  or 
experimenter.  A wider  range  and  better 
construction  than  you  can  obtain  anywhere 
else  for  the  money. 

Clapp  - Eastham 

161  Main  Street 

Charge  your  “A”  battery  with 
the  Cambridge  Rectifier. 

A3-centstamp  brings  Bulletins 
Y and  R 

110v-60t"  Rectifier $22.00 


Company 

Cambridge,  Mass. 


Rectifier 
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john  firth  fif  Company,  inC 

81  NEW  STREET;  NEW  YORK 


Sole  distributors  of  the  Baldwin  Mica 
Diaph  ragm  Telephones,  Balanced  Armature 
Type.  Tbe  most  sensitive  telephone  on  the 
market.  Stand  ardi zed  by  all  the  navies  of 
the  world. 


^Manufacturers  of  Kolster  Portable  Decremeters,  VC^ave 
Teeters,  and  All  High  Class  Treasuring  Instruments 


EXPERIMENTERS! 


HONEYCOMB  COILS 
For  Wave  Lengths  150-25000  Meters 


TYPE  L101  COIL  MOUNTING 
Also  Made  in  Other  Styles 


Are  you  listening 
to  Rome, 

Lyons,  Eiffel  Tower, 
Darien  and  Nauen 
discussing 
matters  of  world 
interest? 


Your  own  Air  Con- 
denser with  3 of  our 
new  .“Honeycomb” 
Wound  Inductances 
makes  this  easily 
possible  at  a cost  so 
low  it  will  surprise 
you. 


SYSTEM 

'Vi*!'  r 


VERNIER  CONDENSER 
Made  in  Various  Sizes.  From  $10.00  to  $18 


Our  new  VERNIER  CONDENSER  when  used  in  connection  with  the  devices  illustrated  above  complete 
a long  wave  receiving  set  which  cannot  be  surpassed  for  double. the  money.  Catalog  sent  upon  receipt 
of  ten  cents  to  defray  postage.  Particulars  and  prices  on  application. 


De  Forest  Radio  Tel.  & Tel.  Co.,  1415  Sedgwick  Avenue,  New  York  City 
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GREATEST  DEMAND  EVER  KNOWN 
FOR  WIRELESS  OPERATORS 

Our  20  weeks’  correspondence  course  qualifies  you  for  excellent 
positions.  Tuition  charge  reasonable,  terms  easy,  and  26  per 
cent  of  all  tuition  payments  are  credited  to  our  Profit-Sharing 
Plan  and  divided  among  the  students  completing  the  course 
and  obtaining  first  grade  government  license.  Our  Illustrated 
booklet  explains  and  will  be  mailed  on  request.  Write  today. 

SERVICE  RADIO  SCHOOL 
LARGEST  RADIO  SCHOOL  IN  AMERICA 
Dept.  E,  900-2  Pa.  A»e.  ...  Wathiaftoo,  D.  C. 
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BATTERIES 

MANUFACTURED 

BY 

THIS  COMPANY 
ARE  USED 

by  Large  Central  Light- 
ing and  Power  Com- 
panies. 

By  Telephone  and  Tele- 
graph Companies  and 
for  Wireless. 

For  Mine  Locomotives, 
Battery  Street  Cars, 
Railway  Signals,  Etc. 
For  Electrical  Vehicles 
and  Industrial  Trucks. 
For  Automobile  Start- 
ing and  Lighting. 


“JSxfoe”  Batteries 

have  earned  their  right  to  first  consideration  for  Wireless 
Service  and  Emergency  Lighting.  In  this  and  other  fields 
where  the  application  of  storage  battery  power  is  an  im- 
portant factor,  they  have  proved  their  ability  to  give  in- 
stant and  adequate  power,  and  long  life. 

Thirty-one  years  of  storagebattery  building  experience  is 
built  into  “EXtbC”  Battery.  That  experience  is  an  assur- 
ance of  consistent  and  dependable  storage  battery  per- 
formance to  the  user. 

The  Electric  Storage  battery  Cot 

The  largest  manufacturer  of  Storage  Batteries  in  the  world. 

1888  - PHILADELPHIA  - 1919 

New  York  Chicago  Cleveland  Rochester  Minneapolis  Washington  Denver 

Boston  St.  Louis  Atlanta  Pittsburgh  Kansas  City  Detroit  San  Francisco 

Special  Canadian  Representative  Chas.  E.  Goad  Engineering  Co.,  105  Bond  St.,  Toronto 


Manufacturers  of  Reliable  Instruments  and 
Distributors  of  All  prominent  Makes  of 

RADIO  APPARATUS 

Everything  Essential  to  the  Successful  Installation  of  A RADIO  STATION. 

BUNNELL  APPARATUS  IS  SOLD  BY  DEALERS  EVERYWHERE. 

Catalog  40-  W oh  Request  f 

J.  H.  BUNNELL  & CO.,  32  Park  Place,  New  York 


A Special  Feature  — 

The  Straight  Line  Radio  Key. 


Young  men  seeking  remunerative  employ- 
ment as  Radio  Operators  should  investigate 
our  course  without  delay.  The  demand  for 
expert  operators  exceeds  the  supply.  Present 
conditions  indicate  that  from  1,000  to  2,000 
licensed  men  will  be  required  before  the  end 
of  the  year. 

No  restrictions  are  placed  upon  our  grad- 
uates. They  are  free  to  take  employment 
wherever  the  opportunity  is  presented. 

The  pay  of  the  Senior  ship  operator  is 
equivalent  to  a salary  of  $200  per  month 
ashore. 


The  High  Power  Service  of  the  Marconi 
'Company  has  several  openings  for  expert  Con- 
tinental Morse  operators  capable  of  reading 
either  buzzer  or  sounder  signals.  Men  who 
have  had  experience  in  Wheatstone  perforating 
and  operation  are  preferred. 

The  Radio  Laboratory  of  the  Institute  is 
the  most  completely  equipped  \n  the  United 
States.  All  types  of  commercial  wireless 
are  installed  for  daily  use  of  students. 

The  classes  of  the  Institute  are  open  to 
amateur  experimenters  who  desire  to  obtain 
proficiency  in  the  telegraph  code  or^  who  wish 


to  gain  a better  understanding  of  their  ap- 
paratus. Long  distance  receiving  apparatus 
is  in  daily  operation. 

Ship  officers  desiring  to  take  temporary  in- 
struction in  the  Continental  code  while  in 
port  are  invited  to  enroll. 

The  day  class  convenes  from  1 p.  m.  to 
5 p.  m.  The  night  class  from  7.30  p.  m.  to 
9.45  p.  m. 

Expert  Instruction 
Low  Rales 

Spacious  Class  Rooms 


America's  Foremost  School  for  Instruction  in  Wireless  Telegraphy 


Day  and  Evening  Classes  throughout  the  year. 


Remember  we  have  more  than  6,000 
graduates  to  our  credit. 


Branch  School:  New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 

Address  all  inquiries  to  Director  of  Instruction 
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Dancing  to  Music  Wirelessed  from  an  Airplane 


Wireless  in  the  A.  £.  F. 

By  Lie*.  Col  |„  R.  Km. mm  and  Capt  Willis  H.  faying  Jr. 


NC-4— ELECTROSE  Equipped. 


C S.  S.  Cassin  and  U.  S.  S.  McDougal  Working  Up  a Smoke  Screen- 
ELECTROSE  Equipped. 


U.  a S.  G-2— ELECTROSE  Equipped. 


Medal  aad 
Diploma  received 
at  World's 
Columbian  Expo- 
sition, Chicago, 
1808 


Medal  aad  , 
Diploma  received 
at  World'*  Fair, 
St.  Lonla,  - 

IBM 
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THE  WIRELESS  AGE 


Thermo-Ammeters,  Milliammeters 
and  Current  Squared  Meters 
For  Radio  Service 


Model  425  Instruments 

(3*4  inches  in  diameter) 

are  particularly  adapted  for  use  on  small- 
size  Radio  panels  where  space  is  an  im- 
portant factor. 


These  Instruments  are  unaffected  by 
temperature  changes;  have  50%  safe  over- 
load capacity;  are  low  in  power  con- 
sumption. 

They  are  for  use  on  Audio  and  Radio 
frequencies. 


The  Current  Squared  Meter  is  ideal  for 
use  on  wave  meters  and  wherever  decre- 
ment measurements  are  to  be  made. 


Write  for  information 


Weston  Electrical  Instrument  Company,  27  Weston  Ave.,  Newark,  N.J. 


New  York 
Chicago 
Philadelphia 
Boston 


Cleveland 
Detroit 
St.  Louis 
San  Francisco 


Denver 

Cincinnati 

Pittsburgh 

Richmond 


Buffalo 
Minneapolis 
New  Orleans 
Miami,  Fla. 


Seattle 

Toronto 

Montreal 

Halifax 


Winnipeg 
Vancouver 
Calgary,  Alta. 


And  in  Principal  Cities  Throughout  the  World. 
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ANNOUNCEMENT 


•ttOtHffTWUlMCaMNV  . 

BADISCO 

• APPARATUS  • 


THE  RADIO  DISTRIBUTING  COMPANY 

ANNOUNCES  ITS  ENTRY  INTO  THE  AMATEUR  RADIO  FIELD 

This  company  sells  only  through  its  agencies — 
one  of  which  will  be  located  in  YOUR  vicinity. 

By  ordering  your  radio  supplies  through  this  agency  you 
save  both  postage,  or  express  charges,  and  time. 

Only  standard  high  grade  apparatus  will  be  sold  by 
RADISCO  agencies.  This  apparatus  will  be  sold  at  the  min- 
imum price  set  by  the  manufacturer. 

' Communicate  your  needs  to  the  nearest  RADISCO  agency 
or  if  there  is  none  in  your  vicinity  to 

THE  RADIO  DISTRIBUTING  CO,  312  FLATBUSH  AVENUE,  BROOKLYN,  N.  Y 

AGENCIES: 

Bienville,  Que.,  Can. Canadian  Radio  Mfg.  Co. 

Boston,  Mass. Atlantic  Radio  Co,  34  Batterymarch  St. 

Brooklyn,  N.  Y. Kelly  & Phillips  Elec.  Co,  Flatbush  Ave,  bet.  7th  & 8th. 

Newark,  N.  J. A.  H.  Corwin  Co,  824  Kinney  Bldg. 

New  Orleans,  La L.  A.  Rose,  4323  Magnolia  St. 

Providence,  R.  L Rhode  Island  Elec.  Equipment  Co,  45  Washington  St. 


A BRITISH  JOURNAL  ENTIRELY 
DEVOTED  TO  RADIO  SCIENCE 

will  be  published  in  London,  England,  monthly,  price  2/6  per  copy  from 
October  next. 

Edited  by  Professor  G.  W;  O.  Howe,  D.Sc,  A.M.I.E.E,  assisted  by  Philip  Rt 
Coursey,  B.Sc,  A.M.I.E.E. 

The  world’s  leading  Radio  Scientists  will  contribute  exclusive  articles. 

TL-  D _ J’  D * _ A Monthly  Record  of  Scientific  Progress 

1 tie  KadlO  Keview  in  Radio  - Telegraphy  and  Telephony 

Fiwcl-  lociio  Subscription  rate  for  the  United  States,  Canada  and  New- 

A SatiC,  WClODer  1 foundland  $7.15  per  annum,  postage  paid. 

Advertisement  rates  on  application 

Editorial,  Advertising  and  Publishing  Offices 

THE  RADIO  REVIEW,  12-13,  Henrietta  Street,  London,  Eng. 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by 


Google 


October,  1919 


THE  WIRELESS  AGE 


THE  MAN  WHO  BUILDS  HIS 
OWN  WIRELESS  APPARATUS 


Are  you  one  of  the  men  who  take  more  interesr 
in  constructing  their  own  wireless  apparatus 
than  in  purchasing  the  complete  set  from  the 
manufacturer? 

You  have  thousands  of  fellow  enthusiasts  all 
over  this  country.  There  surely  is  great  sat- 
isfaction in  “making  your  own”  apparatus 
and  knowing  exactly  the  kind  and  quantity  of 
material  that  goes  into  each  working  unit. 

Your  insulation  may  be  good  or  bad  according 
to  the  material  used.  Ask  any  of  the  former 
amateurs  and  experimenters  what  satisfaction 
they  secured  from  genuine 

BAKELITE-DILECTO 

then  ask  the  modern  wireless  man  what  he 
thinks  of  this  insulation.  You  will  find 
BAKELITE-DILECTO  used  wherever  insula- 
tion is  needed  in  the  better  types  of  modern 
apparatus. 

It’s  so  convenient  to  use  because  it  is  furnished  in  Sheets , 

Rods  and  Tubes.  Waterproof,  permanent  and  strong. 

We  also  manufacture  Vulcanized  Fibre  and  Conite  for 
special  insulating  purposes. 

Let  us  show  you  how  our  Standard  Products 
can  be  made  to  solve  your  insulating  problems. 


THE  CONTINENTAL  FIBRE  CO. 

NEWARK,  DELAWARE 

233  Broadway,  New  York  City  332  S.  Michigan  Ave.,  Chicago,  111. 

525  Market  St.,  San  Francisco,  Cal.  411  S.  Main  St.,  Los  Angeles,  Cal. 

301  Fifth  Ave.,  Pittsburgh,  Pa. 

Chicago  Slock  carried  by  Belden  Manufacturing  Company,  23rd  St.  6 Western  Ave. 
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FEATURE  ARTICLES 

Wireless  in  the  A.  E.  F.,  by  Lieut. 

Col.  L.  R.  Krumm  and  Capt. 
Willis  H.  Taylor,  Jr.  Part  II...  9 

A Summer  on  the  Great  Lakes, 
Part  IV,  by  Julian  K.  Henney.  22 
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AUTOMATIC  TRANSMITTERS  Colin  B.  Kennedy 

Omnigraph  Mfg.  Co 17  Continental  Fibre 

Corwin  & Co..  A. 

BLUE  PRINT  PAPER  Davis  Slate  & Ml 

New  York  Blue  Print  Paper  Co 41  De  Forest  Tel.  & 

nrtnua  Duck  Co..  The  W 

BOOHS  Electric  Storage  . 

Candler  System  Co.,  The  36  Electrose  Mfg.  C< 

Radio  Review,  The  2 Federal  Telegrap] 

Wireless  Press,  Inc 43  Firth  & Companj 

Q.  S.  T.,  American  Radio  Relay  General  Radio  Ci 

League  34  Grebe  & Co.,  A.  3 

AMSCO '. 40  Hovey,  A.  T.  ... 

ELECTRICAL  EQUIPMENT  Joh^mmChas'l 

American  Electro  Technical  Appliance  Jones  Radio  Co., 

a .9°*  ' A-  V.-  •••••••; 40  La  Plant,  G.  L.  . 

Atlantic  Radio  Co.,  The  41  Manhattan  Electi 

Barr  Mercury-Cup  Detector  . 40  Marconi  WIreles 

Brandes,  C.  . 39  America  
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CHANGE  OF  ADDRESS— Notify  us  of  any  change  in  your 
. address,  giving  both  the  old  snd  new  location. 

nj  233  Broadway,  New  York 

ijj  Yearly  Subscriptions  in  U.  S.,  $2.00 

7/  Outside  U.  S.,  $2.48;  Single  Copies,  20  cents 
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AUSTRALIA.  97  Clarence  St..  Sydney,  N.  S.  W. 


12  Step  Inductor,  Type  111 


7 '’HIS  instrument  is  a com  pad  unit  of  indudtance,  adjustable  by 
twelve  Steps  and  divided  into  three  sections,  so  arranged  that  the 

A!  - A. ll 11.. A.  ...1  TL«  «asW<s  AFA  Ivnnli- 


x se&ions  not  in  use  are  automatically  cut  out.  The  coils  are  bank 
wound  to  reduce  distributed  capacity,  and  form  wound  to  largely 
eliminate  solid  dielectric  in  the  fields.  The  design  is  such  that  two  or 
more  of  these  units  may  be  placed  side  by  side,  coupling  being  varied 
by  moving  them  nearer  to  or  farther  away  from  each  other. 


Full  data  will  be  furnished  upon  request 


Prices,  according  to  indudtance  . 


. . $12.00  to  $16.00 


GENERAL  RADIO  COMPANY 


General  Radio  Building 


CAMBRIDGE,  MASS.,  U.  S.  A. 
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ELECTRIC 


Radio  Equipments  1 
require  the  highest 
grade  of  instruments 
consistent  with  reliable 
service  and  the  available 
space. 


<lg$d/on  Control  H ox  £>ho  wrjn gr  Ij/p  ell  A 
' Jastrumo/it /'or Moasuring Filament Current. 


The  Type  B X 


)perating  on  the  D’Arsonval  principle,  it 
will  measure  vacuum-tube  filament  currents 
and  other  direct  currents  used  in  wireless 
^ work,  while  for  radio  frequency  cur- 
£3^  rents  it  is  provided  with  a self- 
contained  heater  and  thermo- 


RADIO 

AMPERES 


for  further  intir&afioh 
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A NEW  ’PHONE 


The  complete  wireless  ’phone  set,  plugged  into  an  ordinary  electric  light  socket.  The  transmitting  range  is  said  to  be  from 

ten  to  twenty  miles,  according  to  conditions 
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WORLD  WIDE  WIRELESS 


The  Unprecedented  Demand  for  Wireless  Operators 

'T'HE  United  States  Shipping  Board  is  in  immediate 
need  of  qualified  radio  operators,  and  can  furnish 
employment  to  any  man  who  possesses  a first  grade  com- 
mercial license  issued  by  the  Department  of  Commerce. 
In  accordance  with  the  new  wage  scale  recently  estab- 
lished, the  first  operator  is  paid  $125  per  month,  the 
second  operator  $100  per  month,  in  addition  to  all  ex- 
penses. The  radio  operator  is  considered  an  officer  and 
is  provided  with  superior  accommodation. 

All  Shipping  Board  vessels  carry  one  or  two  radio 
operators.  When  a ship  carries  two  operators  an  experi- 
enced man  is  generally  put  in  charge  as  first  operator, 
with  an  assistant  as  second  operator.  In  case  the  ship 
only  carries  one  operator,  he  is  usually  rated  as  first 
operator,  and  should  be  a man  who  has  made  at  least  one 
voyage.  During  the  war,  a large  number  of  radio 
operators  secured  training  at  the  expense  of  the  Govern- 
ment for  both  the  army  and  the  navy.  Any  of  these 
operators  who  desire  employment  have  only  to  secure  a 
commercial  radio  operator’s  license,  issued  by  the  De- 
partment of  Commerce  after  passing  the  required  exam- 
ination. 


Foreign  Trade  Council  Opposes  Government  Operation 
of  Wireless  and  Cables. 

rf''  H E National  Foreign  Trade  Council’s  committee  on 
Foreign  Communications  has  declared  strongly  in  favor 
of  the  establishment  and  maintenance  of  adequate  sys- 
tems of  transoceanic  communications  under  private  en- 
terprise and  for  the  speediest  possible  release  of  Govern- 
ment control  of  such  private  comjnercial  systems  as  have 
not  already  been  returned  to  theft  owners. 

At  the  same  time  the  committee  took  measures  looking 
to  the  early  establishment  of  additional  means  of  com- 
munication across  the  Pacific  so  as  to  bring  to  an  end  as 
promptly  as  possible  the  present  intolerable  conditions 
in  transpacific  cable  and  wireless  communication.  The 
committee  went  on  record  as  definitely  opposed  to  Gov- 
ernment ownership,  control  or  operation  of  commercial 
systems  of  cable  or  wireless  in  time  of  peace ; but  pending 
the  return  to  private  operation  of  such  commercial  sys- 
tems as  are  still  under  Government  control,  the  committee 
favors  the  continuance  of  the  Naval  Radio  stations  in 
commercial  service,  in  order  to  afford  as  much  relief  as 
possible  from  present  conditions,  especially  across  the 
Pacific.  It  was  brought  to  the  attention  of  the  committee 
that  there  is  a tendency  in  different  Government  depart- 
ments to  use  cable  or  wireless  at  times  for  communica- 
tions more  or  less  routine  in  character  and  that  such 
traffic  increases  the  delay  in  transmission  of  commercial 
messages  that  are  essential  to  the  transaction  of  im- 
portant international  business. 

The  committee  called  this  situation  to  the  attention  of 


the  President  and  to  the  heads  of  various  Government 
departments  with  the  request  that  the  volume  of  Govern- 
ment business  which  now  takes  precedence  over  all  com- 
mercial business  shall  be  reduced  as  far  as  practicable, 
and  that  Government  messages  which  are  not  urgent 
should  be  transmitted  without  the  right  of  precedence 
over  commercial  business. 


Tower  of  the  Nauen  station  from  which  messages  are  sent  direct  to 
America 


British  Aircraft  to  Have  Use  of  Government  Wireless 

A T a recent  meeting  of  those  interested  in  commercial 
aircraft  held  in  London  to  discuss  with  representa- 
tives of  the  Air  Ministry  the  ultimate  disposal  of  Govern- 
ment airships  Maj.  Gen.  Seeley,  Under  Secretary  for  Air, 
who  presided,  said  that  the  Air  Ministry  and  Admiralty 
would  offer  existing  machines  and  those  in  various  stages 
of  construction  to  those  who  would  undertake  the  forma- 
tion of  commercial  air  schemes. 

The  Government’s  assistance  would  include  the  use  of 
wireless  stations. 
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Belgian  Girl  Who  Destroyed  Enemy  Wireless 
Visits  U.  S. 

TV/TARiIE  LOUISE  GOMBJER,  a Belgian  heroine, 
wore  the  Croix  de  Guerre  with  two  palms  when  she 
came  ashore  recently  from  a French  steamer. 

Her  war  record  began  when,  with  two  other  girls,  she 
escaped  from  Brosges  convent,  which  was  surrounded  by 
Germans,  and  fled  to  her  father’s  home  in  Brussels.  Two 
days  later  the  Germans  entered  Brussels  and  a German 
officer  was  billeted  in  the  Gombier  home  at  Dickebusch 
farm.  A wireless  plant  was  installed. 

One  day  when  the  wireless  room  was  left  unwatched, 
Marie  slipped  in  and  broke  the  delicate  machinery  with 
her  shoe.  It  took  forty-eight  hours  to  repair  the  damage. 
Marie  made  a second  attempt  at  sabotage,  using  a bottle 
for  a hammer. 


The  popular  wireless  novelty  'of  experimenting  with  tree  antennae 


She  had  partly  wrecked  the  plant  when  two  soldiers 
caught  and  beat  her.  An  officer  ordered  her  to  be  shot, 
and  only  by  the  intercession  of  the  officer  billeted  in  her 
home  was  the  sentence  changed  to  imprisonment. 

For  five  weeks  she  was  kept  prisoner  with  two  French 
soldiers  in  a cart.  While  the  cart  was  on  its  way  to  the 
rear  of  the  German  lines  the  Ninety-fifth  Canadian  Regi- 
ment arrived  and  Marie  escaped. 


China  Protests  Against  Japanese  Stations 

T T is  announced  from  Shanghai  that,  under  the  guise  of 
A trying  to  get  actual  practice  for  their  wireless  en- 
gineering students,  the  Japanese  have  established  a wire- 
less station  at  Kung  Tsuling,  Feng  Tien,  Manchuria.  The 
station  is  in  the  railroad  zone  of  South  Manchurian  Rail- 
way and  is  surrounded  by  barracks.  It  is  fully  equipped 
and  in  constant  communication  with  Japan. 

Asserting  that  this  is  a violation  of  the  Chefoo  cable 
agreement,  wherein  Japan  pledges  not  to  establish  wireless 
stations  in  China,  the  Chinese  Government  has  vigorously 
protested.  Japan  has  another  wireless  station  in  Chinese 
territory  at  Hankow. 


Swedish  Engineering  Party  Uses  Wireless 

VjyORKlNG  parties  engaged  in  regulating  the  Lule 
’ ’ River,  Swedish  Lapland,  are  keeping  up  communi- 
cation by  wireless,  the  first  recorded  use  of  it  for  practi- 
cal purposes,  in  Sweden.  This  avoids  the  risk  of  telephone 
and  telegraph  communications  being  cut  by  snowstorms 
or  avalanches. 


Uncensored  News  to  the  Orient  via  Radio  > 

A MERICAN  news  for  the  Orient  will  hereafter  be 
sent  free  of  charge  by  the  United  States  Radio 
Service.  The  arrangement  is  the  result  of  many  months 
of  effort  to  free  American  events  and  policies  from  the 
censorship  and  filtering  processes  used  by  the  foreign 
governments,  to  further  their  own  trade  interests. 

News  will  be  handled  by  radio  to  the  Orient  through 
Honolulu,  Manila  and. Vladivostok,  for  a further  relay 
by  the  latter  port  to  Peking  and  Shanghai. 


Wireless  ’Phone  Reports  Forest  Fire 

'C'OR  the  first  time,  probably,  in  the  world,  a wireless 
telephone  instrument  has  been  installed  successfully 
on  the  top  of  a large  mountain  for  communication  with 
stations  below. 

Early  in  August,  so  the  story  goes,  Elijah  Coalman, 
lookout  on  the  summit  of  Mount  Hood,  stood  11,125  feet 
above  the  level  of  the  sea,  silhouetted  against  the  white  of 
a snow  bank  and  spoke  eagerly  into  a small  black  instru- 
ment. G.  C.  Maroncy,  his  assistant,  waited  impatiently 
by  his  side. 

C.  M.  Allen,  telephone  engineer.  United  States  forest 
service,  stood  eight  miles  away  and  held  a wireless  tele- 
phone receiver  in  his  hand.  He  was  7225  feet  below. 
Every  word  spoken  was  clearly  heard.  A fire  on  an  In- 
dian reservation  was  reported. 

The  installation  is  more  than  a successful  scientific 
achievement  on  the  part  of  the  United  States  forest  ser- 
vice. It  is  a long  sought  source  of  protection  against  for- 
est fires,  a guard  with  an  eye  that  can  see  hundreds  of 
miles  and  a voice  that  can  shout,  if  necessary,  all  over  two 
states. 

Power  will  be  supplied  for  the  time  being  by  storage 
batteries.  Later  on  wind-mills  will  be  erected  to  utilize  the 
powerful  wind  always  present  on  the  mountain  top. 


Flying  Club  Proposes  Cross-Continent  Radio  Chain 

’T'HE  American  Flying  Club  has  inaugurated  a radio 
information  service  with  a view  of  keeping  the  gen- 
eral public  and  newspapers  in  touch  with  aerial  activities, 
according  to  an  announcement  made  by  the  club.  A wire- 
less set  has  been  installed  in  the  New  York  clubhouse, 
and  with  its  automatic  recorder  has  been  picking  up 
wireless  flashes  from  transatlantic  vessels. 

“We  have  arranged  to  furnish  individuals  and  news- 
papers in  the  various  cities  with  all  information  of  aero- 
nautical activities,”  an  officer  of  the  club  said.  “Each  city 
will  have  a radio  station  assigned  to  it  to  give  immediate 
reports  of  aviation  events  on  schedules  of  every  half 
hour.  In  this  way  we  hope  to  stimulate  public  interest  in 
the  development  of  aviation  in  this  country.” 


New  Military  Station  for  the  Border 

IT  WILL  be  but  a short  time  until  the  new  military 
wireless  station  at  Fort  Brown,  Texas,  is  finished  an  1 
placed  in  operation.  It  is  said  to  be  the  most  powerful 
station  on  the  Mexican  border. 
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Part  II 


<*/^UR  telephone  lines  were  cut  beyond  repair  by 
shell  fire ; radio  was  relied  upon  to  maintain 
the  necessary  liaison.” 

Such  was  the  tribute  paid  to  wireless  communication 
in  many  of  the  reports  of  major  and  minor  engage- 
ments of  American  troops  which  were  submitted  to 
the  Chief  Signal  Officer  of  the  American  Expeditionary 
Forces.  It  emphasizes  the  importance  of  radio  work. 

The  goal,  at  which 
all  efforts  were  r 
aimed,  was  to  make 
radio  communication 
a reliable  means  for 
maintaining  liaison 
during  emergencies 
in  battle.  Types  and 
kinds  of  equipment 
to  be  used  were  the 
first  consideration. 

Close  upon  this,  in 
order  of  importance, 
was  organization  of 
the  operating  per- 
sonnel and  the  form- 
ulation of  instruc- 
tions for  operation 
of  the  equipment, 
comprehending  such 
details  as  call  letters, 
wave-length  assign- 
ments and  traffic 
regulations.  These 
details  were  of  the 
greatest  order  of  im- 
portance in  carrying 
on  radio  communica- 
tion efficiently  and  with  the  least  possible  interference. 

In  a previous  article  it  was  pointed  out  that  French 
apparatus  had  been  adopted  as  the  standard  radio 
equipment  for  all  American  units,  pending  the  develop- 
ment and  production  of  equivalent  material  in  the 
United  States.  This  French  equipment  proved  satis- 
factory in  most  respects,  although  the  material  used 
by  the  first  of  our  troops  left  much  to  be  desired,  but  as 
the  war  progressed  and  the  later  types  of  vacuum  tube 
undamped  wave  sets  came  into  more  general  use  in  our 
army  the  radio  service  became  increasingly  more  satis- 
factory. These  later  sets  reflected  the  long  experience 
of  the  French  army  with  radio  communication,  and  also 
divulged  the  fact  that  the  French  engineers  were  consid- 
erably more  conversant  with  the  possibilities  of  the 
vacuum  tube  than  we  anticipated.  In  the  circuits  pre- 
sented with  this  article  the  same  tube  was  utilized  for 
both  transmitting  and  receiving.  An  innovation  that 
immediately  attracted  the  American  signal  officer’s 


eye  was  the  high  frequency  amplifier  circuits  developed 
and  used  by  the  French.  At  the  time  of  our  entry  into 
the  war,  high  frequency  amplifiers  had  not  passed  the 
laboratory  stage  in  the  United  States.  In  France  they 
were  being  extensively  used  in  the  field,  and  with  com- 
plete success.  It  is  interesting  to  note  that  the  British 
army  took  up  the  development  of  this  type  of  amplifier 
with  wonderful  success  and  reports  were  current  of  a 

19-stage  amplifier  in 
use  by  a land  sta- 
tion in  England 
which  copied  the 
bridge  buzzer  sets  of 
the  German  fleet  at 
anchor  in  the  Kiel 
Canal  — the  Huns 
being  so  confident  of 
their  security  from  a 
wireless  standpoint 
that  they  transmitted 
in  plain  German, 
much  to  the  edifica- 
tion of  the  British 
Admiralty. 

However,  at  the 
beginning,  great  was 
the  scorn  of  the 
American  operator — 
who  had  probably 
been  a progressive 
amateur  at  home — 
when  he  was  as- 
signed to  operate  a 
spark  set  working 
on  a plain  antenna 
circuit.  This  type  of 
equipment  was  used  throughout  a division  at  the  begin- 
ning of  our  activities.  In  the  trenches  they  were  operated 
with  an  antenna  elevated  only  about  four  feet  above  the 
ground,  as  shown  in  the  illustrations,  and  were  not  very 
effective  when  so  used.  Higher  antennae  were  possible 
at  brigade  and  division  headquarters,  however,  and 
here  they  were  surprisingly  -effective,  considering  the 
amount  of  interference  that  naturally  resulted  from 
this  type  o f equipment.  Immediately,  the  American 
propensity  to  experiment  became  evident  and  it  was 
indeed  an  exception  to  find  a station  in  which  the 
operator  had  not  constructed  loading  coils  to  enable 
him  to  receive  communications  from  Eiffel  Tower  on 
2,500  meters,  although  his  receiver  was  only  intended 
for  a maximum  wave-length  of  550  meters.  Many  a 
case  of  complaint  against  a station  for  not  replying 
to  a call  was  gravely  answered  by  the  commanding- 
officer  with  the  statement  that  the  fault  could  not  be 
with  his  station  as  he  had  about  that  time  received  a copy 
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of  the  French  communique  from  his  operator,  showing 
that  he  and  his  set  were  effectively  operating.  The  fact 
that  the  station  was  2,000  meters  off  the  wave-length  of 
his  net  meant  nothing  in  the  busy  life  of  a non-technical 
officer. 

It  must  be  kept  in  mind  that  under  no  other  condi- 
tion do  the  best  laid  plans  of  men  go  so  much  agee 
as  in  warfare,  so  in  contemplating  the  carefully  out- 
lined plans  shown  hereafter,  it  must  be  kept  in  mind 
that  radio,  like  all  other  branches  of  the  army,  w'as 
usually  greatly  disarranged  from  the  operating  plan. 
Under  these  circumstances  it  is  obvious  that  the  best 


used  with  the  American  army’s  pack  set  never  was 
very  popular,  but  it  at  least  saved  our  army  in  its 
previous  military  efforts  from  one  of  the  hardest 
problems  we  encountered  in  France.  Charging  sta- 
tions were  erected  for  each  divisional  area,  and  in  spe- 
cial cases,  with  brigades.  From  these  centers,  storage 
batteries  were  distributed  by  automobile,  motor-cycle, 
and  by  men — and  in  a few  cases  by  airplane — to  dif- 
ferent units.  In  trench  warfare  they  were  delivered 
to  the  forward  stations  at  night. 

All  French  sets  were  operated  from  storage  bat- 
teries with  the  single  exception  of  a bicycle  driven  set 


Division  Qaoio  network 


radio  man  in  wartime  is  one  who  can  meet  conditions 
as  they  arise  and  maintain  communication  in  spite  of 
all  contingencies ; and  it  must  be  said  that  the  re- 
sourceful man  was  nowhere  more  in  evidence  than 
in  the  radio  work  of  the  army. 

The  French  radio  authorities,  like  ourselves,  had  the 
impression  that  vacuum  tube  sets  were  too  compli- 
cated and  frail  for  use  except  at  considerable  dis- 
tances back  of  the  line,  and  only  the  simplest  spark 
sets  were  in  use  when  our  troops  first  went  into  the 
lines.  Later,  undamped  wave  sets  were  put  in  use 
down  to  and  including  brigade  headquarters,  and  in 
the  Argonne  many  of  these  sets  were  with  the  front 
line  troops  accompanying  brigade  commanders  who 
wanted  their  headquarters  up  with  the  very  fore- 
most. 

The  supply  of  the  necessary  storage  batteries  was 
perhaps  the  most  difficult  question  which  arose  in  the 

’ “5 


which  v\'as  used  to  a very  limited  extent.  At  first 
thought  it  might  seem  that  the  use  of  storage  bat- 
teries as  the  primary  source  of  power  for  wireless 
sets  was  entirely  impractical,  and  so  it  first  appeared 
to  us.  But  their  extensive  use  and  the  resultant  type 
of  radio  equipment  were  entirely  due  to  several  years 
of  trench  or  stationary  warfare,  a condition  which 
affected  out  Allies’  perspective.  After  their  use  was 
thoroughly  established  and  the  moving  warfare  stage 
developed  it  was  then  too  late  to  change ; a system 
of  supply  was  developed  in  emergency,  however,  that 
was  effective  far  beyond  what  would  seem  possible.  The 
Germans  used  storage  batteries,  but  they  had  also  de- 
veloped and  were  using  many  spark  sets  in  which  the 
power  was  provided  by  a gasoline  engine  and  generator. 

The  details  of  organization  of  the  radio  operating 
personnel  and  the  actual  operation  of  the  radio  equip- 
ment in  the  various  networks  w'ere  so  inter-related 
that  no  attempt  will  be  made  to  discuss  each  one  sep- 
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arately.  Instead,  an  outline  of  the  scheme  of  radio 
networks  and  wave-length  schedules  is  given,  through 
which  one  can  arrive  at  a fair  understanding  of  the 
details  of  the  organization. 

In  the  beginning — that  is  the  beginning  for  the 
Americans — everything  seemed  simple  enough.  We 
had  but  few  divisional  artillery  regiments  equipped, 


Interior  of  a Ford  Radio  Tractor  for  Divisional  Headquarters  showing 
the  Radio  Set  Type  E-3  bis  mounted  therein 


practically  no  combat  or  observation  airplanes,  no 
anti-aircraft  batteries  or  sectors,  no  railway  or  other 
heavy  artillery,  and  no  tanks.  Our  wave-length  sched- 
ule and  transmission  systems  were  not  complicated  by 
innumerable  networks  and  the  radio  communication 
system  was  briefly  as  follows : 

Ground  telegraphy  (T.  P.  S.)  was  provided  for 
communication  between  regimental  headquarters  and 
battalion  headquarters.  The  induction  coil,  plain 
antenna  set,  which  will  be  described,  was  provided  for- 
ward of  divisional  headquarters  and  down  to  regimental 
headquarters ; undamped  or  continuous  wave  trans- 
mission was  used  between  adjoining  divisional 
headquarters  and  from  divisional  headquarters  to 
army  corps  headquarters.  At  this  time  the  army  as 
a unit  had  not  been  organized ; for  that  matter,  army 
corps  were  novelties  even  in  the  early  summer  of 
1918. 

The  divisional  artillery  was  expected  to  have  its 
shell  fire  controlled  by  radio  from  French  observation 
and  fire  control  airplanes,  but  it  was  sometime  before 
satisfactory  operations  of  this  kind  were  obtained ; 
more  success  was  attained  when  American  airplanes 
and  operators  worked  with  our  artillery. 

The  wave-length  assignments  called  for  the  allot- 
ment of  150  to  300  meters  to  regimental  and  brigade 
headquarters.  This  small  wave-length  range  of  150 
meters,  together  with  the  transmitting  set.  portable 
type.  No.  4 (the  small,  plain  antenna  set  alreadv  re- 
ferred to)  was  the  bane  of  many  an  otherwise  religious 
sergeant’s  existence.  The  only  way  to  change  or  ad- 
just the  wave-length  was  to  change  the  height  or  the 
length  of  the  antenna.  A chart  was  actually  compiled 


and  distributed  to  some  units  showing  what  wave 
lengths  would  be  obtained  when  an  antenna  of  a given 
length  was  stretched  between  the  4- foot  supports — 
providing,  of  course,  that  you  had  not  lost  the  sup- 
ports. Consider  that  divisional  headquarters  had  to 
communicate  with  its  three  component  brigade  head- 
quarters, two  infantry  brigade  and  one  artillery 
brigade  headquarters ; also  consider  that  each  infantry 
brigade  had  two  regimental  headquarters  and  that  the 
artillery  brigade  had  three  regimental  headquarters. 
To  this  day  it  appears  nothing  short  of  miraculous 
that  any  reasonable  continuity  of  communication  was 
established  through  the  interference.  But  it  is  a fact 
that,  while  the  brigade  and  regimental  interference 
was  bad,  divisional,  brigade  and  regimental  messages 
were  successfully  transmitted  and  received. 

The  undamped  wave  radio  transmission  between  di- 
visional headquarters  and  between  divisional  and  army 
corps  headquarters  worked  well  from  the  beginning. 
The  wave-length  range  assigned  for  this  continuous 
wave  communication  was  600-1000  meters,  giving  a 
working  range  of  400  meters  for  this  important  radio 
service. 

The  equipment  used  for  this  service  and  wave- 
length assignment  was  a transmitting  and  receiving 
set  known  as  Radio  Set  Type  E-3.  It  was  mounted 
on  a Ford  truck  as  shown  in  the  photographs  accom- 
panying this  article.  These  Ford  trucks  were  orig- 
inally ambulances,  but  were  the  only  suitable  vehicles 
available  at  the  time  we  entered  the  war.  One  truck 
carried  the  radio  equipment  and  a second  one  the 
charging  set,  extra  storage  batteries,  charging  switch- 
board and  cooling  tank  for  the  water-cooled,  gasoline 
engines.  The  little  flivver  never  essayed  to  perform 
a harder  task  and  while  many  of  them  were  in  service 
until  the  last  it  was  soon  found  that  the  car  was  too 
light  for  the  work  and  a heavier  truck  of  the  Fiat 
make  was  utilized  as  they  became  available.  All  these 
trucks  were  rebuilt  and  equipped  in  France  and  were 


The  real  thing — A Brigade  Headquarters  radio  station  in  action.  This 
clearly  illustrated  the  need  of  a light  trailer  to  transport  the  E-10  bis  set 


so  satisfactory  that  recommendations  were  made  that 
all  sets,  even  those  with  brigades,  be  mounted  in 
light  trailers.  In  the  Argonne  the  trucks  could  not 
keep  up  with  the  troops  in  many  cases  because  of  lack 
of  roads  or  other  causes  and  the  apparatus  was  dis- 
mounted by  the  operators  and  carried  by  hand.  When 
it  is  remembered  that  it  was  vacuum  tube  equipment 
with  its  storage  batteries,  weighing  from  200  to  300  lbs. 
some  idea  can  be  had  of  what  this  meant. 

The  system  of  radio  liaison  as  outlined  above  was 
successfully  employed  by  the  1st  Division,  when  it 
took  over  the  first  sector  held  exclusively  by  a United 
States  Artnv  unit.  This  sector  was  in  the  St.  Mihiel 


Digitized  by  LjOoq  le 


12 


THE  WIRELESS  AGE 


October,  1919 


or  Toul  sector  and  the  divisional  headquarters  were 
located  at  Menil-la-Tour,  while  Rambucourt,  Beau- 
mont and  Ansanville  will  be  remembered  by  many 
A.  E.  F.  veterans  as  regimental  and  brigade  head- 
quarters since  many  divisions  received  their  first  bap- 
tism of  fire  in  this  sector.  The  accompanying  radio 
liaison  diagram  shows  the  scheme  of  communication 
using  T.  P.  S.  and  radio  by  the  1st  Division  in  this 
sector. 


The  first  radio  liaison  plan  of  the  A.  E.  F.  (that  of  the  1st  Division)  when 
first  occupying  the  Toul  sector 

During  this  embryo  stage  of  the  American  army’s 
radio  activity  the  details  for  the  future  complicated 
schemes  of  radio  liaison  were  being  worked  out.  The 
successful  operation  of  the  E-3  type  undamped  wave 
tube  sets,  described  later,  had  indicated  to  the  French 
the  advisability  of  a more  general  use  of  undamped 
waves.  They  developed  the  E-10  types  which  were  sim- 
pler and  more  compact  sets  than  the  portable  and 
sturdy  E-3  sets,  but  considerably  less  powerful.  This  set 
was  a distinct  achievement  on  the  part  of  the  French  radio 
engineers  and  was  the  keystone  to  the  network- 
schemes  in  use  at  the  end  of  the  war.  In  these  net- 
works the  ground  radio  liaison,  100-150  meters  wave- 
length was  allotted  to  trench  radio  and  a two-way- 
tuned,  damped  wave  loop  set  was  contemplated  to  provide 
and  maintain  trench,  company  headquarters,  battalion 
headquarters  and  regimental  headquarters  communica- 
tion. This  loop  set  was  to  be  strictly  an  American  appa- 
ratus inasmuch  as  none  of  the  Allies  had  a corresponding 
set.  The  only  loop  sets  were  used  by. the  British,  but  they 
were  not  entirely  satisfactory'  and  were  only-  one-way 
sets.  A two-way  loop  set  designed  by  Major  E.  H. 
Armstrong  and  Lieutenant  Wm.  H.  Priess  was 
actually  constructed  and  successfully  operated  in  the 
A.  E.  F.  during  tests  before  the  date  of  the  armistice. 
This  set  will  be  described  later. 

The  range  of  150-300  meters  was  allotted  to  regimental 
headquarters  to  communicate  with  adjoining  regiments 
and  with  brigade  headquarters.  A tuned  combined  receiv- 
ing and  transmitting  set  was  to  be  provided  for  this  radio 
communication  to  take  the  place  of  the  plain  antenna 
set  previously  used,  but  due  to  the  signing  of  the 
armistice  the  old  French  transmitting  set,  portable 
type  Xo.  4 and  the  receiving  set  type  A-l,  were  never 
replaced. 


As  a new  departure  the  scope  of  undamped  or  con- 
tinuous wave  radio  communication  was  extended  to 
include  brigade  headquarters  and  the  wave-length 
range  of  600-1000  meters  was  allotted  for  brigade  to 
division  and  brigade  to  adjoining  brigade  radio  com- 
munication. This  same  wave-length  range,  600-1000, 
was  also  used  by  Tanks  to  communicate  with  brigade 
or  divisional  commands.  The  set  used  for  this  service 
was  known  as  Radio  set  E-10  bis,  and  was  a portable 
transmitting  and  receiving  set  utilizing  the  same  type 
vacuum  tubes  for  both  transmission  and  reception. 

The  radio  liaison  between  division  and  army  corps 
was  allotted  a wave-length  range  of  1000-1350  meters. 
This  wave-length  range  was  allotted  to  maintain  radio 
liaison  between  a division  and  its  adjoining  divisions, 
between  army  corps  headquarters  and  the  army  corps 
artillery  headquarters,  between  army  corps  headquar- 
ters and  the  army  corps  air  service  headquarters,  and 
between  army  air  service  headquarters  and  army  corps 
air  service  headquarters. 

The  airplanes  for  observation  and  artillery-  fire  con- 
trol were  allotted  wave-length  ranges  as  follows : 

100-300  meters  to  airplanes  communicating  with  and 
directing  the  fire  of  the  divisional  artillery-.  The  same 
airplanes  when  operating  as  infantry  contact  airplanes 
communicated  by-  radio  to  regimental  or  brigade  posts 
of  command  on  the  same  range,  100-300  meters.  The 
set  used  for  this  service  was  a French  wind  driven 
generator  spark  set  and  was  known  as  the  transmit- 
ting set  airplane  ty-pe  Y. 

The  wave-length  range  of  300-500  meters  was  al- 
lotted to  airplanes  communicating  with  and  directing 
the  fire  of  the  army  corps  artillery  and  army  artillery. 
The  ty-pe  Y airplane  set  was  also  used  for  this  radio 
service. 

The  wave-length  range  of  550-750  meters  was  allot- 
ted to  airplanes  for  directing  and  controlling  the  fire  of 
long-range  railway-  and  similar  artillery  and  radio 
communication  was  maintained  by-  undamped  or  con- 


Circuit  Diagram  Receiver  of  Radio  Sets  Type  E-3  and  E-3  bis 


tinuous  wave  sets  for  two-way  communication.  The 
airplane  set  was  known  as  the  E-10  airplane  set  and 
the  ground  apparatus  was  known  as  the  E-10  artillery 
set.  Unfortunately  the  transmission  range  of  the 
ground  set  was  insufficient  and  the  airplane  set  was 
not  powerful  enough  for  consistently-  successful  use. 

After  the  wave-length  range  assignments  were 
made,  an  organization  was  required  to  enforce  them. 
This  necessitated  a compilation  of  rules  and  regula- 
tions for  the  operation  of  the  various  stations  and  also 
a systematized  organization  of  the  radio  services. 
The  proper  organization  of  an  Army  suggests  that 
the  radio  stations  of  each  unit  be  controlled  and  oper- 
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ated  separately.  This  can  be  done  by  having  the  sta- 
tions of  a regiment  grouped  and  operated  on  one  wave- 
length under  control  by  the  station  at  regimental 
headquarters.  A divisional  net  would  consist  of  the 
station  at  the  division  headquarters  controlling  the 
stations  at  the  three  brigade  headquarters  of  that  division, 
all  of  them  working  on  the  same  wave-length.  Adjoin- 
ing nets  were  assigned  different  wave-lengths  to  re- 
duce interference.  It  will  be  noted,  however,  that 
most  stations  required  two  sets,  as  they  really  are  in 


Practice  Transmitting  with  Transmitting  Set  T.  P.  S.  No.  2 bis 


two  nets,  the  lower  unit  which  they  command  and 
the  higher  network  to  which  they  belong. 

Each  of  the  stations  in  a net  was  identified  by  means 
of  a call  composed  of  a letter  and  a figure ; a letter  and 
two  figures ; two  letters.  In  certain  nets  these  calls 
were  changed  daily  according  to  the  proposed  plans. 
In  each  radio  network  or  “net,”  the  station  which  be- 
longed to  the  highest  military  command  unit  was 
called  the  P.  C.  T.  or  Master  Station.  All  of  the  other 
stations  in  the  net  were  known  as  secondary  stations 
and  were  under  direct  orders  of  the  P.C.T.,  which  con- 
trolled the  traffic  within  the  net  when  the  net  was 
working  under  control.  The  nets  were  named  after 
the  highest  command  to  which  they  pertained  and 
were : the  Army  Net,  the  Corps  Net,  the  Division  Net, 
the  Advance  Net  and  the  Air  Service  Net. 

The  Army  Net  included  the  stations  at  Army 
headquarters  and  the  stations  at  the  headquarters 
of  each  Army  Corps,  Army  Artillery  headquarters 
and  Army  Air  Service  headquarters.  The  Corps  Net 
included  the  stations  at  Army  Corps  headquarters, 
the  stations  at  the  headquarters  of  the  Divisions 
comprising  the  Army  Corps  and  the  Army  Corps 
Air  Service  Group.  The  Division  Net  included 
the  Divisional  headquarters  station  and  the  stations  at 
the  headquarters  of  the  Brigades  of  that  Division,  the 
Advance  Center  of  Information  and  the  Artillery 
Brigade  headquarters  of  the  Division.  The  Advanced 
Net  included  the  Brigade  headquarters  station  and  the 
Regimental  headquarters  comprising  the  Brigade. 

The  exact  wave-length,  selected  from  the  allotted 
wave-length  range,  to  be  used  during  operation  in  each 
net  was  fixed  by  the  Radio  Officer  of  the  Army  in 
which  the  net  operated.  This  regulation  of  net  oper- 
ation was  effected  by  means  of  radio  liaison  plans 
which  were  issued  from  time  to  time.  When  a net 


was  operating,  all  of  the  stations  in  the  net  were  lis- 
tening. This  necessitated  that  each  station  be  sharply 
tuned  to  the  prescribed  wave-length  and  that  the  oper- 
ator of  each  station  have  his  head  phones  on  and  be 
following  the  traffic  in  the  net.  At  no  time  was  any 
station  without  an  operator  on  duty,  after  the  station 
had  once  reported  into  the  net. 

A net  was  operated  either  as  a “free  net”  or  as  a 
“controlled  net.”  When  operating  as  a “free  net”  the 
P.  C.  T.  or  control  station  never  interfered,  but  lis- 
tened in  to  see  that  the  secondary  stations  observed 
the  operating  rules.  A station  having  a message  to 
send  called  the  addressed  station  after  having  pre- 
viously listened  in  to  guard  against  interference.  In 
case  there  was  disorder  in  the  net  the  P.  C.  T.  usually 
assumed  control  of  the  net  by  sending  the  conven- 
tional R.  D.  followed  by  the  P.  C.  T.  call,  making  it 
necessary  for  a secondary  station  to  obtain  permission 
from  the  P.  C.  T.  before  calling  another  station  in  the 
net.  The  P.  C.  T.  sent  the  signal  R.  L.  when  the  net 
was  released  from  control  and  the  net  then  became 
free. 

The  Network  Charts  and  Wave-length  Schedule  ac- 
companying this  article  will  give  some  idea  of  the 
complexity  of  the  network  systems  and  the  plans  for 
the  employment  of  radio-telegraphy  will  show  what 
an  undertaking  it  was  to  assign  wave-lengths  and 
call  letters  to  all  of  the  stations  in  the  various  net- 
works, if  interference  was  to  be  reduced  to  a minimum. 

The  assignment  of  equipment  to  stations  can  be 
noted  on  the  network  chart.  It  is  described  in  detail 


Circuit  diagram  of  Transmitting  Set  Portable  Type  No.  4 


and  illustrated  by  the  accompanying  photographs  and 
circuit  diagrams. 

The  list  of  standard  French  radio  equipment  was  as 
follows : 

Ground  Telegraphy 

Transmitting  Set  T.  P.  S.  No.  2 bis 
Receiving  Set  T.  P.  S. 

Radio  Telegraphy 

Transmitting  Set  Portable  Type  No.  4 

Receiving  Set  Artillery  Type  A-l 

Amplifier — Type  3 ter 

Radio  Set,  Type  E-10  bis 

Radio  Set  Type  E-10  Artillery 

Radio  Set  Type  E-3  bis 

Radio  Set  Type  E-3  ter. 

The  Transmitting  Set  T.  P.  S.  No.  2-bis,  consists  of 
a high  power  buzzer  operated  by  a 10-volt  storage  bat- 
tery with  its  secondary,  as  shown  in  the  diagram,  con- 
nected into  a line  of  well  insulated  field  wire  whose 
ends  for  efficient  operation  were  grounded  by  means 
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of  metal  stakes  at  points  varying  from  150  to  300  feet 
apart.  The  interrupter  of  the  buzzer  carried  a slidable 
weight  which  could  be  used  to  vary  the  frequency  of 
vibration  from  about  300  to  750  per  second  providing 
a distinctive  note.  Naturally  no  tuning  was  involved 
in  the  receiving. 

The  key  was  inserted  in  the  primary  circuit  of  the 
buzzer  whereby  it  was. possible  to  send  pulses  of  alter- 


Circuit  diagram  of  Transmitting  Set  T.  P.  S.  No  2-bis 


nating  current  into  the  ground  where  they  spread  out 
and  set  up  currents  in  a similarly  grounded  line  at  the 
receiving  station.  Telegraphic  signals  were  thus  trans- 
mitted from  one  station  to  another.  The  maximum 
normal  distance  of  reliable  transmission  by  T.  P.  S. 
was  about  2,000  yards.  The  receiving  set  T.  P.  S.  com- 
prised a low  frequency  three-step  vacuum  tube  ampli- 
fier, whose  circuits  are  shown  in  the  diagram  here- 
with, connected  by  insulated  wire  to  a pair  of  ground 
stakes  in  the  same  manner  as  the  transmitter.  Inas- 
much as  audio  frequency  currents  are  set  up  by  the 


Receiving  with  Receiver  Type  A-l  and  Amplifier  Type  3 ter 


quantities  for  distribution  to  American  Signal  troops. 
It  was  considered  superior  electrically  and  mechan- 
ically to  the  French  equipment. 

The  amplifier  type  3 Ter. — a very  useful  piece  of  ap- 
paratus— was  an  integral  part  of  any  sets,  such  as, 
the  receiving  set  T.  P.  S.  and  the  E-3,  E-3  bis.  and  E-3 
Ter.  sets.  It  was  also  a useful  adjunct,  as  in  connec- 
tion with  the  receiving  set  type  A-l.  The  amplifier 


3-Ter.  comprised  three  standard  French  vacuum  tubes 
coupled  by  means  of  transformers — shown  in  the  dia- 
gram— and  supplied  with  current  by  storage  batteries 
giving  4 volts  for  the  filaments  and  4€  volts  between 
plates  and  filaments.  A rheostat  in  the  filament  cir- 
cuit was  the  only  means  provided  for  varying  the 
degree  of  amplification.  Two  leads  were  provided  and 
a triple-pole  double-throw  switch  for  changing  from 
connections  whereby  the  amplifier  acted  as  a low  fre- 
quency amplifier  for  T.  P.  S.  reception  or  for  use  as 
an  amplifier,  in  conjunction  with  a crystal  detector,  to 
connections  whereby  the  instrument  might  be  used  as 
a simultaneous  detector  and  amplifier  of  radio  signals. 
In  this  latter  case  the  first  of  the  three  vacuum  tubes 
acted  as  a detector  and  the  other  two  as  low  frequency 


i 

i 


transmitter  no  detecting  action  is  necessary  at  the 
receiver.  For  best  results  the  two  base  lines,  or  the 
line  of  ground  stakes,  of  the  transmitter  and  re- 
ceiver should  be  parallel  or  approximately  so,  and  laid 
out  with  the  aid  of  a compass. 

The  American  equivalents  of  the  French  T.  P.  S. 
transmitter  and  receiver  are  known  as  S.  C.  R.-71  and 
S.  C.  R.-72  respectively.  The  two-way  American 
S.  C.  R.-76  T.  P.  S.  set  was  a combination  of  the  two 
above  types,  which  eventually  would  have  replaced 
the  French  equipment,  but  it  was  never  available  in 


amplifiers.  As  soon  as  the  availability  of  this  amplifier 
became  known  to  our  operators,  they  immediately 
failed  to  get  any  results  with  their  crystal  detectors. 
Artillery  operators  complained  that  every  time  a bat- 
tery fired  the  sensitive  points  on  the  crystals  were 
lost  and  other  stations  complained  that  every  time  a 
shell  exploded  they  were  in  the  same  predicament,  no 
matter  how  far  they  might  be  from  the  disturbance. 
It  was  decided  to  restrict  the  use  of  the  amplifier  to 
simplify  the  storage  battery  supply  which  was  re- 
quired with  them,  but  in  the  end  nearly  every  spark 
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station  had  an  amplifier  and  it  must  be  admitted  that  A.  E.  F.  It  was  a simple  form  of  receiver  for  damped 
the  operators  were  probably  justified  in  their  attitude,  waves,  using  crystal  detector  or  the  above  amplifier 
Future  practice  of  the  Signal  Corps  will  probably  pro-  with  a wave-length  range  of  100  to  550  meters.  It 


vide  valve  detectors  and  amplifiers  with  all  spark  re-  was  practically  fool  proof,  extremely  simple  to  man- 
ceivers.  As  stated  above  the  S.  C.  R.-72  was  the  Amer-  ipulate  and  available  in  large  quantities.  The  receiver 
ican  equivalent  of  this  amplifier,  except  that  it  did  not  of  this  set  comprised  a box  containing  a primary  and 
operate  as  a detector.  secondary  circuit, as  shown  in  the  wiring  diagram, each 

The  receiving  set  artillery  type  A-l  was  probably  made  up  of  a variable  air  condenser  and  an  inductance, 
the  most  widely  used  piece  of  radio  apparatus  in  the  The  primary  coil  was  provided  with  four  taps  and  the 
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secondary  coil  with  five  taps  connected  to  the  contacts 
of  corresponding  dial  switches.  The  terminals  of  the 
primary  circuit  were  connected  to  the  ground  and 
antenna  respectively.  Across  the  terminals  of  the 
secondary  coil  was  connected  the  detector  circuit 
which  consisted  of  a galena  crystal  detector  and  a 
pair  of  telephone  jacks,  shunted  by  a small  condenser. 
The  secondary  condenser  was  arranged  to  be  »ut  out 
of  the  circuit  by  means  of  a switch,  thereby  making 
the  secondary  circuit  a periodic  for  receiving  signals 
of  unknown  wave-lengths.  The  receiving  set  Artillery 
type  A-l  was  complete  with  sectional  bamboo  antenna 
poles  for  the  erection  of  a V type  antenna. 

The  transmitting  set  portable  type  No.  4 which  has 
been  mentioned  above  consists  of  an  induction  coil. 


ably  obtained  by  means  of  the  radio  set  E-10  bis,  for 
the  reason  that  it  was  the  most  compact  and  rugged  of 
all  the  undamped  wave  standard  French  radio  ap- 
paratus utilized  by  American  signal  troops.  It  is 
true  that  it  had  its  disadvantages,  but  it  can  be  said 
that  it  certainly  was  the  most  popular  piece  of  un- 
damped wave  radio  apparatus  in  the  A.  E.  F.  The  E-10 
bis  set  was  designed  to  transmit  undamped  wave  sig- 
nals and  receive  either  damped  or  undamped  wave 
signals.  Six  standard  French  vacuum  tubes  were 
used,  three  for  transmitting  and  three  for  receiving. 
In  transmitting,  oscillations  are  generated  by  three 
vacuum  tubes  operating  in  parallel  as  shown  in  the 
accompanying  diagram,  a potential  of  200-320  volts 
being  applied  to  the  plate-filament  circuit  and  6 volts 


as  showm  tn  the  accompanying  diagram,  operated  by 
a 10-volt  storage  battery  which  supplied  about  3 am- 
peres to  the  primary  for  efficient  operation. 

The  spark  gap  in  the  secondary  circuit  of  the  coil  is 
connected  to  the  ground  and  antenna  circuits  directly. 
The  antenna  for  use  in  the  trenches  consists  of  a single 
wire  from  75  to  100  feet  long  stretched  between  two 
supports  about  4 feet  above  ground.  The  interrupter 
should  make  about  100  vibrations  per  second.  There 
is  no  provision  for  tuning  and  the  wave-lengths  emit- 
ted depend  upon  the  length  and  height  of  the  antenna. 
The  radius  of  transmission  was  normally  about  2 y2 
miles  under  favorable  conditions. 

This  set  made  many  an  American  operator,  who 
had  long  known  this  type  of  set  as  an  amateur,  de- 
cidedly homesick  at  first  and  then  decidedly  doubtful 
as  to  its  utility  in  war.  However,  it  had  been  adopted 
because  of  its  simplicity  and,  with  a slightly  higher 
antenna  wTiich  was  possible  at  regimental  stations, 
it  could  be  relied  upon  for  transmission  over  5 or  6 
miles.  Its  defects  soon  became  evident  and  efforts 
were  immediately  started  in  the  Radio  Division  to 
obtain  better  equipment  for  the  front  lines  as  the 
necessity  for  more  reliable  communication  and  sharper 
tuning  became  necessary. 

The  best  undamped  wave  communication  was  prob- 


to  the  filaments.  When  connected  to  a horizontal  V- 
shaped  antenna,  29  meters  on  a side  and  supported  4 
meters  above  the  ground  on  bamboo  poles,  the  set 
will  transmit  on  wave-lengths  ranging  between  600 
and  1,000  meters.  For  wave-lengths  between  600  and 
800  meters  the  lead  from  the  apparatus  to  the  point 
of  the  V should  be  10  meters  long;  for  longer  waves 
it  should  be  12-15  meters  long.  This  set  could  also 
be  used  with  a single  wire  antenna  40  meters  long 
including  the  lead  to  the  set  and  supported  1 meter 
above  the  ground. 

When  used  with  the  antenna  described,  a good 
ground  and  with  300-320  volts  on  the  plates,  the  input 
into  the  antenna  should  be  about  0.5  ampere  for  the 
short  waves  and  0.6  amperes  for  the  longer  waves. 
Under  favorable  conditions  the  efficient  range  be- 
tween two  sets  was  usually  from  50  to  60  kilometers. 
The  plate  voltage  for  undamped  wave  transmission  in 
general  was  supplied  either  by  eight  40-volt  storage 
batteries  or  by  the  American  made  12-320  volt 
Westinghouse  dynamotor  which  was  furnished  from 
the  United  States  during  the  latter  part  of  the  war. 
Though  only  available  in  limited  quantities,  eventually 
all  sets  would  have  been  provided  with  this  efficient 
source  of  plate  potential. 

For  receiving  radio  signals,  damped  or  undamped, 
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the  E-10  bis  set  was  provided  with  three  vacuum 
tubes,  as  above  described.  When  undamped  signals 
were  to  be  received  one  of  the  tubes  acted  as  a de- 
tector and  heterodyne,  while  the  remaining  two  tubes 
amplified  the  detected  low  frequency  signal  impulses. 
The  same  6-volt  filament  storage  battery  was  used 
for  both  transmitting  and  receiving.  The  plate  poten- 
tial for  the  receiving  tubes  was  furnished  by  a 40-volt 
storage  battery.  This  storage  battery  should  not  be 
one  of  the  series  of  8-40  volt  plate  batteries  used  for 
transmitting. 

An  interesting  piece  of  radio  equipment  which  ac- 


be  considered  as  representative  of  this  series  of  sets. 
The  E-3  set  became  obsolete  because  its  wave-length 
range  600-1,000  meters  was  assigned  to  the  E-10  bis 
sets  described  above.  The  E-3  bis  had  a wave-length 
range  of  1,000-1,350  meters  and  the  E-3  Ter  a range 
of  1,350-1,800  meters. 

The  accompanying  schematic  and  circuit  diagrams 
show  the  main  features  of  these  sets.  Both  the  E-3 
bis  and  E-3  Ter  sets  transmitted  undamped  wave 
signals  and  the  continuous  oscillations  therefor  were 
set  up  by  four  standard  French  vacuum  tubes  oper- 
ating in  parallel.  Six  volts  is  provided  for  the  filament 


companied  the  E-10  bis  sets  was  the  wavemeter  type 
T-l  which  comprised  a variometer  and  a fixed  con- 
denser, forming  an  oscillatory  circuit,  as  against  the 
fixed  inductance  and  variable  condenser  commonly 
used.  A small  incandescent  lamp  vcas  connected  in 
circuit,  as  shown  in  the  diagram,  and  was  heated  to 
a dull  redness  by  a dry  cell.  The  lamp  served  to 
indicate  the  resonance  point  when  the  transmitter  was 
adjusted  to  the  proper  wave-length.  A small  buzzer 
in  the  wavemeter  box  may  be  used  when  it  is  desired 
to  calibrate  receiving  circuits. 

An  American  equivalent  of  the  E-10  bis  set  was 
being  developed  in  the  United  States  at  the  termina- 
tion of  the  war,  but  none  were  ever  available  to  the 
A.  E.  F. 

The  series  of  E-3  sets — the  radio  sets  E-3,  E-3  bis 
and  E-3  Ter — were  practically  identical  in  so  far  as 
design  is  concerned  and  the  accompanying  sketch  may 


and  320  volts  for  the  plate  potential.  These  sets  put 
about  6 to  8 amperes  into  the  V-shaped  antenna,  50 
meters  on  a side  with  a 60°  central  angle  and  about 
5 meters  off  the  ground. 

The  E-3  bis  and  E-3  Ter  sets  were  adapted  to  re- 
ceive damped  and  undamped  signals  of  a range  of 
wave-lengths  somewhat  greater  than  that  for  trans- 
mission. The  transmitting  box  circuit  with  one  vacuum 
tube  oscillating  is  used  for  the  purpose  of  a sep- 
arate heterodyne  and  the  amplifier  3 Ter,  as  the  de- 
tector and  amplifier.  The  usual  practice  was  to  use 
40  volts  as  the  plate  potential  of  the  heterodyne  tube. 

Shortly  before  the  signing  of  the  armistice  a new 
set  was  developed  by  the  French  known  as  radio  set 
type  E-13.  This  set  was  found  to  be  very  efficient  in 
operation  and  was  extremely  compact,  as  compared 
to  the  bulky  E-3  bis  or  E-3  Ter  sets.  The  wave- 
length range  was  from  1,200-2,800  meters.  It  was 
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planned  to  reduce  the  lower  figure  to  1.000  meters  in  oscillations.  It  will  be  noted  that  the  grid  is  coupled 
order  that  it  might  be  used  as  a set  to  replace  both  the  to  the  plate  and  also  to  the  antenna  loading  inductance. 

Army  Padio  Netwopk 


BArret.es 


E-3  bis  and  E-3  Ter  sets.  The  accompanying  schematic  The  maximum  efficiency  in  the  transfer  of  energy  to 
diagrams  show  the  circuit  arrangements  of  this  set.  the  antenna  is  obtained  by  means  of  the  arrangement 

ao my  corps  radio  netwopk  • 


VJ..CN  Only  / Ojp/sa&c  Or  Conn  Aemtexr 
Cavt/ra  Aor  /re  l B/t.saoe  H Q Aksasly  Cotremeo 


wavc  length  Schedule 

C/NOAMCtO  Mil ft 

Dsmpco  Ways 

Amort  Heaps  /HotCATg  OmcnoN 
Or  ConmmcsrroH 

Geoum  Communication 

D • /Qo  -boo  Heroes 
C • SSO-TSO 
D * COO  -/0O0 

e • iooo-imso  • 
r • / 350-000 

A/HPLAHta  amo  Balloons 
i ■ boo  soo  rlerees 


For  transmission  four  standard  French  vacuum 
tubes  operating  in  parallel  generate  the  undamped 


of  the  antenna  loading  inductance  A and  a coil 
the  plate  circuit  wound  on  the  same  ebonite  tube. 
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two  grid  coils  D'  and  D are  in  series  and  link  with  the  used  to  provide  the  320  volts  for  the  plate  potential, 
coils  A and  B respectively.  The  coil  D'  is  placed  within  The  condenser  N in  the  antenna  circuit  prevents  the 
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the  coil  A giving  a close  coupling  and  the  coil  D is 
outside  and  adjacent  to  the  coil  B being  thereby 
loosely  coupled  to  it.  It  is  obvious  that  when  the  in- 
ductance in  the  antenna  is  increased  the  coupling 
between  the  coils  D and  A is  increased.  This  arrange- 


plate  current  from  flowing  in  the  antenna  circuit. 

A key  in  the  plate  circuit  is  used  for  telegraph  sig- 
nals and  an  auxiliary  coil  wound  around  the  coil  B and 
in  series  with  a microphone  permits  the  set  to  be  used 
for  radio-telephony,  in  which  case  the  key  is  short  cir- 


ment  makes  possible  a favorable  value  of  coupling  for 
all  wave-lengths  within  the  range  of  this  set. 

The  coils  S,  S'  and  the  condenser  M1  serve  to 
smooth  out  current  variations  when  a dvnaniotor  is 


cuited.  For  reception  three  standard  French  vacuum 
tubes  are  used  for  receiving  either  damped  or  un 
damped  waves.  When  receiving  damped  wave  signals, 
one  of  th.e  tubes  acts  as  a detector  and  the  other  two 
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Transmitting  practice  with  Transmitting  Set  Portable  Type  No.  4 


become  low  frequency  amplifiers.  It  will  be  noted  that 
the  receiver  secondary  circuit  comprises  the  variable 
condenser  C-2  and  two  fixed  inductances  E and  E.  The 
inductance  E is  not  coupled  to  the  antenna  circuit  but 
it  is  mounted,  together  with  the  inductance  A of  the 


antenna,  in  the  form  of  a variometer.  Tuning  of  the 
antenna  circuit  is  accomplished  by  means  of  the  con- 
denser C and  by  the  inductance  A1  in  series  with  the 


Circuit  diagram  of  Receiver  Type  A-l 


inductance  A.  The  coil  A1  may  be  entirely  or  partly 
used,  or  cut  out  of  the  circuit.  When  receiving  un- 
damped or  continuous  waves  the  coil  H coupled  to  the 
coil  E serves  to  maintain  the  local  oscillations  by  the 
tube  L for  heterodyne  reception.  The  coil  H may  be 
cut  out  of  the  circuit  when  damped  waves  are  re- 
ceived. The  tubes  L-2  and  L-3  comprise  a low  fre- 
quency amplifier  and  they  are  coupled  by  the  trans- 
formers T-l  and  T-2.  The  telephones  are  coupled  to 
the  plate  circuit  of  the  tube  L-3  through  the  trans- 
former T-3.  The  commutation  switch  provides  for 
rapid  changeover  from  receiving  to  transmitting. 

It  will  be  noted  by  reference  to  the  circuit  diagrams 
of  the  French  undamped  wave  vacuum  tube  sets,  that  pro- 
vision was  made  for  radio-telephony,  the  sets  being 


A Ford  Radio  Tractor,  Divisional  Headquarters  Radio 


fairly  efficient  though  never  so  used  in  the  armies. 
We  have  already  indicated  the  difficulty  in  suppressing 
indiscreet  language  over  wired  telephone  circuits 
where  theoretically,  at  least,  they  could  be  made 
secret.  It  need  not  be  explained  what  would  have  re- 
sulted if  radio-telephony  had  been  utilized  to  intercept 
stations  the  Germans  were  operating  against  us.  The 
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slang  phrase  “I’ll  tell  the  World”  would  have  had  a 
real  meaning  in  that  case. 

This  article  outlines  in  a technical  way  the  offensive 
or  communication  radio  service  in  our  army.  It  does 


Simplified  diagram  of  Radio  Set  Type  E-13  receiving  tube  circuits 


not  picture  the  problem  of  the  individual  stations 
or  their  operators,  who  by  their  efforts  made  their 
particular  station  efficient  and  reliable  and  thus  con- 
tributed to  the  successful  entity.  Imagine  yourself 
the  operator  of  a regimental  or  brigade  headquarters 
stationdocated  in  a muddy  dugout,  with  a gas  curtain 
over  your  dugout  entrance  and  you  with  a gas  mask 
on  trying  to  get  a message  through,  hoping  the  next 
shell  doesn’t  take  away  your  antenna,  or  that  you  are 
the  operator  of  a station  in  an  abandoned  French 
home  in  a tiny  village,  or  in  the  kitchen  of  an  old  stone 
house  which  could  not  have  been  very  comfortable  at 
its  best,  but  now  damp,  cold  and  bare  of  everything 
that  suggests  a human  habitation,  is  your  combined 
workshop  and  habitation.  If  it  is  winter  it  is  cold 


View  showing  interior  of  Fiat  Tractor  in  which  was  mounted  both  an  E-3 
bis  Set  and  an  E-10  bis  Set.  The  E-10  bis  equipment  can  be  seen  through 
the  open  door 


and  clammy  and  you  yourself  are  covered  with  the 
grey  mud  of  northern  France.  This  is  not  a very  en- 
couraging condition  under  which  to  operate  your 
station,  but  it  may  at  any  moment  become  the  only 
means  of  communication  and  you  are  always  one  of 
the  important  links  that  make  the  various  networks 
outlined  above  effective.  You  are  left  mainly  on  your 
own  responsibility,  your  personal  trials  and  tribulations 
would  make  interesting  reading,  but  unfortunately  they 
could  not  be  recorded  in  this  -t-tide. 


Radio  Restrictions  Removed 


It  is  announced  by  the  Navy  Department  that  restric- 
tions on  amateur,  technical  and  training  schools  and 
experimental  stations  are  removed  on 

October  1st 

Applications  for  transmitting  licenses  will  be  received  by  mail  only  at  the  local  offices  of  the  Radio 
Inspector,  Department  of  Commerce. 
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a radio  operator  haa  ample  opportunity  to  observe  many  things  of  more  than  passing 
interest,  and  with  duties  that  are  far  from  confining  there  are  many  chances  to  get 
the  passenger’s  viewpoint  on  these  same  affairs 


thrown  into  the  molten  copper  to  burn 
out  the  oxygen.  We  learned  that  in  a 
shaft  farther  up  the  hill  five  men  had 
been  working  for  several  years,  trying 
to  get  deep  enough  to  reach  a vein  that 
ran  at  an  angle  to  the  surface.  Not  until 
this  vein  should  be  struck  would  the 
remainder  of  the  mine  be  constructed. 
The  blast  furnaces  and  the  various  stages 
of  the  refining  process  before  the  copper 
ingots  were  formed  in  their  moulds  pro- 
vided an  entertaining  hour’s  trip  through 
the  works  of  the  mine.  It  was  rather  sur- 
prising to  see  our  restless  companions  at 
all  composed  in  the  presence  of  such  mun- 
dane surroundings. 

Two  hours  later  we  went  back  to  the 
steamer  and  said  a reluctant  farewell  to 
our  new-found  hosts.  I assure  you  not 
a thought  was  given  to  the  “monotony” 
which  some  people  think  is  the  wireless 
operator’s  portion. 


On  the  next  trip  we  were  yet  far  from  the  wharf  when 
Snell  and  I made  out  two  forms,  so  wildly  gesticulating 
from  the  tops  of  two  posts  that  both  the  captain  and  the 
mate  trained  their  glasses  on  the  figures,  thinking  that 
something  was  wrong  with  the  ship.  As  we  drew  nearer 
we  recognized  out  two  college  friends,  tanned  dark  as  In- 
dians, one  of  the  effects  of  loafing  “something  terrible,” 

Bunny  explained. 

Quite  grandly  we  were  escorted  to  a waiting  machine, 
a monster  brought  down  from  Calumet  for  the  special  use 
of  the  convalescent  and  his  nurse.  Quite  slowly,  we 
started  up  the  long  hill  to  town,  but  once  out  of  sight  of 
the  dock  the  speedometer  took  a jump.  “We  discovered 
yesterday,”  Skeet  announced,  “that  she’ll  do  sixty-three. 

Not  bad  for  an  old  tub  like  this,  eh?” 

I agreed  that  it  was  pretty  good  as  I jammed  my  uni- 
form cap  tightly  over  my  ears.  Bunny  was  driving,  and 
telling  Snell  about  six  or  seven  dances  which  he  had  at- 
tended the  last  week.  “But  I thought  uncle  said  you  went 
to  bed  at  eight  o’clock,”  my  partner  remarked. 

“Oh,  we  do,”  asserted  Skeet.  “So  does  uncle.  He  sleeps 
soundly,  too,  and  our  window  is  not  very  far  from  the 
ground.” 

After  the  invalid  had  taken  us,  at  breath-taking  speed, 
out  past  the  School  of  Mines  and  had  shown  us  facilities 
they  used  at  the  club  house,  the  swimming  and  tennis—  t thought  of  her  „Uter  ,hip>  the  Northland,  driving  through  he,vjr 
' unknown  to  Uncle — we  returned  to  swells  off  the  coast 

town.  Suddenly  Skeet  sat  bolt  upright, 
thumped  Bunny  on  the  back  and 
pointed  up  the  street:  Uncle  Douglas 
coming  toward  us  in  earnest  conversa- 
tion with  another  man.  Instantly,  the 
car  slowed  down  to  a mere  walking 
pace,  and  our  two  friends  put  on  their 
long  and  tired  countenances. 

After  a short  conversation'  relating 
mainly  to  hopes  of  getting  well,  and 
not  overtaxing  their  strength,  Mr. 

Douglas  moved  on.  Slowly  the  car 
moved  off,  until  the  old  gentleman  had 
turned  a corner,  when  the  former  speed 
was  resumed. 


A mile  or  so  beyond  the  town  limits 
we  came  upon  a copper  mine.  The 
huge  piles  of  slag  and  of  copper  ore 
were  of  absorbing  interest  when  we 
had  been  initiated  into  the  mysteries  of 
smelting  copper  ore.  At  one  place  we 
saw  trainloads  of  logs  waiting  to  be 


The  warning  blast  sounded — Mates,  steward  and  cooks  hastened  aboard 


Some  Modem  Vacuum  Tube  Circuits 

and  Their  Operation 

By  J.  Scott-Taggart 


IN  view  of  the  innumerable  circuits  which  have  been  de- 
vised from  time  to  time,  many  of  which  are  due  to 
American  research  workers,  the  ones  which  follow  can 
lay  no  claim  to  originality.  They  are  the  outcome  of 
practical  work  based  on  the  fundamental  circuits  evolved 
by  such  eminent  scientists  as  E.  H.  Armstrong,  H.  J. 
Round,  Lee  DeForest,  and  others.  From  the  point  of 
view  of  practical  utility,  economy,  and  facility  of  con- 
struction and  operation,  as  well  as  efficiency,  the  circuits 
given  here  may  be  of  interest. 

A “Stand-by”  and  “Tuned”  Continuous-Wave 
Receiver 

The  reception  of  continuous  waves  is  accompanied  in 
many  cases  by  equally  strong  signals  from  stations  trans- 
mitting with  damped  waves.  Perhaps  the  simplest  meth- 
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od  of  lessening  this  interference  is  to  use  a very  loose 
coupling  between  an  aerial  circuit  and  a closed  oscillatory 
circuit  slightly  mistuned.  The  distance  between  the  cir- 
cuits may  be  in  the  neighborhood  of  three  feet,  in  which 
case  the  spark  interference  is  almost  altogether  elimi- 
nated. The  strength  of  the  continuous  wave  signals  is, 
of  course,  lessened  at  the  same  time,  but  not  to  the  same 
extent. 

Many  interesting  conclusions  may  be  drawn  by  con- 
structing two  circuits  A and  B separated  by  a distance 
of  about  one  foot.  The  circuit  B is  an  ordinary  simple 
regenerative  receiving  circuit,  which  by  tightening  the 
coupling  between  the  aperiodic  coil  L-2  and  the  induc- 
tance L-l,  may  be  set  into  self-oscillation  at  a frequency 
mainly  determined  by  the  position  of  the  variable  tapping 
from  L-l  and  the  value  of  the  condenser  C-l.  The  plate 
oscillatory  circuit  consists  of  , an  aperiodic  coil  whose 
natural  wave-length  should  be  less  than  that  of  the  small- 
est wave-length  to  be  received  on  the  circuit.  Detector 
action  is  obtained  by  means  of  a condenser  C-3  shunted 
by  a resistance  of  about  2 megohms.  This  resistance  may 
conveniently  consist  of  several  scratches  on  a piece  of 
rough  ebonite  filled  with  graphite  by  rubbing  an  ordinary 
lead  pencil  across  the  grooves  until  a resistance  tester 
connected  across  the  terminals  indicates  the  correct  re- 
sistance. Instead  of  a pair  of  high-resistance  telephones 
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in  the  plate  circuit,  a step-down  telephone  transformer 
T-l,  T-2  may  be  used,  the  high  resistance  winding  of 
which  may  have  a value  of,  say,  10,000  ohms.  The  low 
resistance  winding  T-2  should  have  a resistance  equal  to 
that  of  the  ’phones  (usually  about  120  ohms).  It  should 
be  of  heavier  wire  than  the  winding  T-l  which  latter  may 
conveniently  have  about  5 times  as  many  turns  as  T-2. 
The  switch  S when  swung  over  to  the  right  brings  the 
telephones  T into  the  B circuit. 

The  circuit  A is  a somewhat  similar  one  except  that 
no  aerial  or  earth  connections  are  made  to  it.  The  coup- 
ling between  L-4  and  L-3  is  variable  and  the  vacuum 
tube  is  used  to  rectify  as  well  as  to  produce  regenerative 
action  or  self-oscillation.  By  swinging  the  change-over 
switch  S to  the  left,  the  telephones  are  connected  in  the  A 
circuit. 

When  the  ’phones  are  connected  in  the  B circuit,  the 
latter  of  itself  is  capable  of  receiving  continuous  waves. 
The  coupling  between  L-2  and  L-l  is  tightened  until  a 
rustling  sound  is  heard  in  T.  The  vacuum  tube  is  now 
generating  oscillations.  On  touching  the  aerial,  a sharp 
click  will  be  heard  in  T ; if  L-l  is  variable  in  steps  by 
means  of  studs  and  a radial  switch,  on  moving  the  switch 
across  the  studs  clicks  should  be  heard;  the  same  result 
is  obtained  when  C-2  is  shorted,  as  it  usually  can  be,  by 
turning  it  to  zero  or  maximum  reading.  Since  these  ef- 
fects are  not  produced  when  the  vacuum  tubes  are  not 
oscillating,  they  may  be  used  as  an  indication.  The  best 
indication,  however,  is  the  reception  of  continuous  waves. 

When  receiving  continuous  waves,  the  circuit  B is  made 
to  oscillate  at  a frequency  slightly  different  to  that  of 
the  incoming  waves  by  a suitable  adjustment  of  L-l  and 
C-l.  The  beats  produced  will  be  rectified  by  the  tube 


Figure  2 — Diagram  of  connections  of  the  general  receiving  circuit  for 
damped  or  undamped  waves 


and  will  give  signals  in  T.  This  circuit  has  at  least  two 
disadvantages.  The  first  is  that  the  strength  of  the 
local  oscillations  in  B is  not  smoothly  variable ; for  maxi- 
mum strength  of  signals  it  should  be,  as  has  been  pointed 
out  by  Armstrong.  A certain  amplitude  (greater  than 
that  of  the  incoming  waves)  gives  the  best  results.  The 
second,  and  very  important  disadvantage,  is  that  since  we 
have  mistuned  our  local  circuit,  the  aerial  circuit  will  be 
slightly  out  of  tune  with  the  incoming  waves.  This  re- 
sults in  a weakening  of  the  incoming  oscillations  which, 
however,  retain  their  frequency  and  force  themselves  into 
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the  circuit.  The  higher  the  beat  note  received,  the  greater 
will  have  been  the  mistuning  of  the  aerial  circuit  and 
consequently  the  greater  the  opposition  to  incoming 
waves.  This  effect  lessens  the  strength  of  weak  signals 
considerably  and  explains  why  the  lower  beat  notes  are 
the  loudest  on  this  type  of  circuit,  whereas  the  most  pleas- 
ing frequency  is  about  1,000  per  second.  When  the  aerial 
circuit  is  perfectly  in  tune  with  the  incoming  signals  the 
local  oscillations  will  have  the  same  frequency  as  the  in- 
coming ones  and  no  beats  are  produced.  If  the  local 
circuit  be  tuned  to  either  side  of  this  silent  interval,  beats 
will  begin  again  and  a note  will  be  heard  in  T.  Thus  by 
adjustment  of  the  condenser  C-2  until  no  beats  occur, 
we  have  a very  accurate  method  of  tuning  our  circuit  to 
the  wave-length  of  the  incoming  signal. 

Continuous  wave  signals  are  very  easily  picked  up  on 
this  circuit  which  is,  therefore,  convenient  for  use  when 
“standing-by”  or  when  searching.  Once  the  station  has 
been  picked  up,  we  may  eliminate  interference  by  using 


the  “tuned”  circuit  brought  into  operation  by  moving  S 
to  the  left.  The  circuit  B is  first  adjusted  for  no  beats 
with  the  incoming  signal.  The  filament  current  (or  plate 
voltage)  is  then  decreased  until  the  vacuum  tube  ceases 
to  oscillate  of  its  own  accord;  the  coupling  between  L-2 
and  L-l  might  be  loosened  if  desired.  The  tube  is  now 
acting  in  a regenerative  manner  and  is  strengthening 
the  incoming  signals.  These  are  then  induced  in  the  cir- 
cuit A which  is  in  a state  of  self-oscillation.  Interfering 
Spark  signals  are  lost  in  the  coupling  but  the  continuous 
oscillations  interact  with  those  of  A and  cause  beats  which 
are  audible  in  T. 

A rapid  method  of  adjusting  these  circuits  is  as  fol- 
lows : Switch  S to  the  right ; increase  the  filament  current 
of  A until  the  circuit  oscillates ; tune  C-2  until  signals  are 
heard;  tune  to  the  silent  point  of  these  signals  so  that 
the  latter  are  heard  if  C-l  be  varied  either  way.  Switch  S 
over  to  the  left ; see  that  circuit  A is  oscillating  of  its  own 
accord;  tune  C-2  until  a beat  note  is  heard  due  to  the 
oscillations  of  B.  Decrease  filament  current  of  B till  that 
circuit  ceases  to  oscillate;  the  loud  beat  note  in  T due  to 
B will  cease,  but  by  slight  careful  adjustment  of  C-2  the 
incoming  oscillations  will  produce  audible  signals.  The 
circuit  A should  be  removed  as  far  as  possible  from  B, 
without  decreasing  too  much  the  signals  in  T.  If,  while 
signals  are  being  heard  in  T,  the  condenser  C-l  is  slightly 
turned  either  way,  the  strength  of  signals  in  T will  de- 
crease (owing  to  the  mistuning  of  B)  but  the  frequency 
of  the  beat  note  will  remain  unaltered  since  it  depends  on 
the  local  frequency  of  A. 

The  same  disadvantages  which  applied  to  the  B circuit 
alone  still  apply  to  the  loose-coupled  arrangement  of  A 
and  B with  the  telephones  in  the  B circuit.  A consider- 


able amount  of  spark  interference  may,  however,  be  elimi- 
nated. Moreover,  by  suitably  adjusting  the  coupling  be- 
tween L-2  and  L-l  the  incoming  oscillations  may  be  con- 
siderably strengthened  by  regenerative  action.  The  sig- 
nals in  T will  be  weaker  if  advantage  is  not  taken  of  this 
effect. 

Having  adjusted  the  “tuned”  arrangement,  let  us  now 
change  back  the  telephones  to  the  B circuit.  Very  loud 
signals  will  now  be  heard  probably  twice  as  loud  as  those 
heard  on  the  B Circuit  alone,  and  three  or  four  times  as 
loud  as  when  the  switch  S is  over  to  the  right.  The  action 
of  the  circuits  is  now  as  follows : The  B circuit  is  now 
accurately  tuned  to  the  incoming  frequency  and  no  loss  is 
experienced  through  mistuning;  also  the  oscillations  are 
reinforced  through  the  regenerative  action  of  the  coupling 
between  L-2  and  L-l,  the  degree  of  this  coupling  being 
just  less  than  that  required  to  set  up  self-oscillation  in 
B.  The  A circuit,  which  is  oscillating  at  a frequency 
slightly  different  to  that  of  the  incoming  waves,  induces 
oscillations  in  B which,  acting  on  the  oscillations  already 
existing  there,  produce  audible  beats.  The  circuit  B is 
not  as  receptive  to  local  oscillations  from  A as  it  might  be, 
but  this  is  no  disadvantage  since  the  amplitude  of  the  in- 
duced oscillations  forced  into  the  circuit  may  be  adjusted 
to  any  value  by  varying  the  distance  between  the  circuit 
A and  B. 


In  the  above  circuits,  high  resistance  telephones  might 
be  permanently  connected  in  the  plate  circuits  of  A and 


A Circuit  for  General  Reception 
The  second  circuit  (Fig.  2)  is  intended  for  use  as  a 
general  receiving  circuit  for  damped  or  undamped  waves. 
It  has  a particular  advantage  in  that  it  does  not  radiate 
continuous  waves  while  receiving  this  class  of  waves 
from  outside.  A circuit  such  as  B in  Fig.  1,  when  used 
as  a receiver  of  continuous  waves,  is  in  a state  of  self- 
oscillation and  radiates  feeble  waves  of  a slightly  different 
frequency  than  that  of  the  incoming  waves.  These  feeble 
waves  can  generally  be  heard  over  distances  of  several 
miles  so  that  another  operator  using  a continuous  wave 
receiver  in  the  neighborhood  will,  if  tuned,  hear  the 
vacuum  tube  of  the  other  station  oscillating.  A con- 
tinuous note  will  be  heard.  Two  operators  using  a circuit 
similar  to  B of  Fig  1 and  searching  for  a certain  trans- 
mitting station  may  completely  prevent  each  other  carry- 
ing out  any  work.  Another  phenomenon  experienced 
sometimes  is  that  of  receiving  continuous  waves  on  an 
ordinary  non-oscillating  circuit.  This  happens  when 
the  receiving  station  is  near  another  station  (using  an 
oscillating  B circuit)  which  is  tuned  to  receive  the  con- 
tinuous waves.  The  two  sets  of  oscillations  are  received, 
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heterodyne  each  other,  and  are  detected  by  the  non- 
oscillating detector. 

With  the  two  circuits  of  Fig.  1 used  in  conjunction 
there  is  practically  no  radiation  of  continuous  waves 
when  receiving  since  the  B circuit  does  not  generate  oscil- 
lations. With  the  circuit  of  Fig.  2 there  is  no  radiation. 
Continuous  waves  pass  inwards  but  are  prevented  by 
the  ■ first  vacuum  tube  from  passing  out.  The  arrange- 
ment is,  therefore,  effective  as  a trap,  and  is  likely  to  be 
made  compulsory  in  the  future. 

The  circuit  consists  of  two  vacuum  tubes,  the  first  one 
of  which  is  used  purely  as  a radio  frequency  amplifier  and 
the  second  as  a combined  amplifier,  heterodyne  and  de- 
tector. The  aerial  circuit  is  shown  directly  connected  to 
the  grid  and  filament  of  the  first  vacuum  tube,  in  the  grid 
circuit  of  which  is  a small  dry  cell  B-2  connected  so  that 
the  grid  is  made  negative  and  therefore,  prevented  from 
taking  an  appreciable  current.  Magnified  oscillations 
are  set  up  in  the  plate  circuit  of  the  first  tube  which  con- 
sists of  the  plate  P,  the  oscillatory  circuit  L-2,  C-2,  the 
battery  H and  the  filament.  Oscillating  potentials  are ' 
set  up  across  L-2  and  are  communicated  to  the  “grid 
of  the  second  valve  through  the  condenser  C-3  of  about 
0.0003  mfd.  A resistance  R-l  of  about  2 megohms  is 
connected  directly  across  the  grid  and  filament  and  serves 
the  usual  purpose  of  a grid  leak.  If  connected  across 
C-3  (the  more  usual  position)  the  plate  battery  H would 
affect  the  grid  potential.  This  form  of  connection  is 
applicable  to  many  similar  circuits. 

In  the  plate  circuit  of  the  second  vacuum  tube  is  a 
small  aperiodic  coil  L-3,  a pair  of  high-resistance  tele- 
phones (or  a telephone  transformer)  and  the  battery  H. 
The  coil  L-3  is  coupled  to  the  inductance  L-2  so  that  the 
coupling  may  be  smoothly  variable.  By  tightening  the 
coupling  the  circuits  may  be  made  to  oscillate  continu- 
ously at  a frequency  determined  by  the  values  of  L-2  and 
C-2.  These  oscillations  will  not  be  communicated  to  the 
aerial  circuit. 

When  standing-by  for  “spark”  signals  the  capacity  of 
C-2  is  adjusted  to  zero,  or  the  condenser  may  be  switched 
out  of  circuit.  The  value  of  L-2  is  kept  fairly ’low  and  the 
coupling  between  L-2  and  L-3  is  made  loose.  All  tuning 
is  now  done  on  the  aerial  circuit.  The  coil  L-2  is  then 
aperiodic  and  responds  to  all  waves  which  are  then 
rectified  by  the  second  vacuum  tube. 

When  the  station  has  been  picked  up,  the  plate  oscil- 
latory circuit  L-2,  C-2  is  tuned  to  the  incoming  wave 
length,  the  coupling  between  L-3  and  L-2  being  adjusted 
to  give  suitable  regenerative  amplification. 

When  continuous  waves  are  to  be  received,  the  aerial 


tuning  inductance  is  varied  in  steps  and  search  is  made 
on  the  condenser  C-2  which  varies  the  frequency  of  the 
local  oscillations  which  are  to  interfere  with  the  magnified 
incoming  oscillations  passing  through  L-2.  The  coupling 
between  L-3  and  L-2  is,  of  course,  tightened  sufficiently 
to  cause  the  second  vacuum  tube  to  oscillate  of  its  own 
accord. 

A Highly  Selective  Receiving  Circuit 

The  circuit  of  Fig,  3 is  one  which  may  be  used  for 
receiving  damped  waves  or  continuous  waves  with  a 
minimum  of  interference  from  other  stations.  The  first 
vacuum  tube  is  used  as  regenerative  amplifying  arrange- 
ment, the  circuit  being  one  suggested  by  Professor  L.  A. 
Hazeltine.  The  peculiarity  and  advantage  of  this  circuit 
is  that  although  waves  to  which  L-l,  C-l  and  L-2,  C-2 
are  tuned  are  amplified,  the  circuit  tends  to  damp  out  and 
absorb  waves  of  a length  on  either  side.  The  amplified 
oscillations  are  now  induced  into  the  circuit  L-3,  C-3  and 
thence  to  a circuit  similar  to  Fig.  2 in  which  they  may  be 
amplified  regfneratively,  or,  in  the  case  of  continuous 
waves,  hetefpdyned.  The  inductances  L-l,  L-2,  L-3  may 
convettMcm^ be. wound  on  three  cylindrical  tubes  sliding 
on  a common  central  square  rod. 

A Simple  Continuous  Wave  Transmitter  and  Wire- 
less Telephone* 

Fig.  4 is  a simple  oscillating  vacuum  tube  circuit 
which  may  be  used  for  small  power  continuous  wave 
transmission:  Only  one  inductance  L is  necessary  along 
which  slides  a variable  contact  A.  A variable  con- 
denser C-l  is  connected  across  the  inductance  L for 
tuning  purposes  and  for  altering  the  coupling  between 
grid  and  plate  oscillatory  circuits.  The  battery  H is 
of  about  400  volts.  Sending  is  accomplished  by  means 
of  the  tapping  key  K.  A small  flashlight  bulb  J is 
inserted  in  the  earth  lead  and  gives  the  brightest  light 
when  the  circuits  are  correctly  adjusted  and  the  key 
depressed.  This  circuit  will  give  an  aerial  current  of 
about  0.4  ampere  and  will  transmit  a distance  of  about 
30  miles.  For  wireless  telephony,  a condenser  C-2  and 
microphone  M are  connected  across  the  grid . oscillatory 
circuit  to  modulate  the  steady  stream  of  oscillations 
when  the  key  is  kept  depressed.  The  range  of  such  a 
wireless  telephone  is  only  a few  miles.  A suitable  re- 
ceiving circuit  is  an  oscillating  vacuum  tube  whose  asso- 
ciated circuits  are  turned  to  the  same  frequency  as  the 
“carrier  wave.”  No  beats  are  received  but  only  the 
speech. 

•See  also  the  author’s  notes  on  the  use  of  small  power  continuous  wave 
sets,  “Wireless  World,”  April,  May,  June,  1919. 


Novel  Mica  Condenser  Construction 


RNEST  ANSLEY  WATSON  has  devised  a very 
simple  and  practicable  means  of  providing  terminals 
for  a copper  foil  mica  condenser  for  use  in  ignition  mag- 
netos or  wherever  a compact  form  of  condenser  is  re- 
quired. 

The  alternate  sheets  of  mica  and  conducting  material 
are  arranged  so  that  the  ends  of  the  conductors  or  arma- 
tures project  beyond  the  mica,  the  whole  pile  being 
clamped  together  by  two  metal  clamps  as  shown  in  the 
accompanying  drawing  and  .which  at  the  same  time  make 
contact  with  the  two  sets  of  conducting  leads. 

He  has  also  arranged  the  pile  so  that,  if  desired,  both 
ends  of  the  conducting  plates  may  project  in  each  case 
in  order  that  instead  of  two  clamps  and  one  connection  to 
each  set  of  plates,  four  clamps  and  two  connections 
to  each  set  of  plates  may  be  had,  in  which  latter  case  the 
armatures  are  so  placed  that  their  projecting  ends  are  on 
the  opposite  edges  of  the  mica.  This  method  of  con- 
struction provides  a solid  and  rigid  condenser  which  ef- 
fectively avoids  the  occurrence  of  trouble  due  to  extreme 
vibration. 

In  a modification  of  this  device,  the  alternate  conduct- 


Figure2 Figure  3 


Detailed  construction  of  the  mica  condenser 

ing  layers  may  each  be  formed  from  a single  strip  which 
is  folded  back  upon  itself.  Likewise,  the  insulating  lay- 
ers may  be  formed  from  a single  strip. 
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A Simple  Two  Hundred  Meter  Radiophone 

By  Francis  R.  Pray 

/ 


\/f Y experience  indicates  that  for 
'*■*■*■  radio  telephony  the  simple  cir- 
cuit will  give  the  amateur  the  best 
results  and  I am  writing  this  article 
in  an  effort  to  show  just  how  simple  a 
small  radiophone  transmitter  can  be. 

In  the  circuit  shown  a very  simple 


former.  After  being  stepped  up,  the 
A.C.  may  be  changed  to  pulsating 
direct  current  by  means  of  two  ordi- 
nary vacuum  tubes  in  which  the  plates 
and  grids  have  been  connected  to- 
gether, the  vacuum  tube  in  this  case 
acting  as  a rectifier.  This  high  voltage 


for  radio  telephony.  It  may  be  done 
by  shunting  the  pulsating  direct  cur- 
rent line  with  a 4 mf.  telephone 
condenser.  A large  choke  coil  is  then 
placed  in  each  side  of  the  line  and 
each  coil  shunted  by  a 2 mf.  condenser, 
and  the  line  again  shunted  by  a 4 mf. 
condenser.  This  combination  of  coils 
and  condensers  may  be  placed  in  a 
separate  cabinet  and  such  a device  is 
usually  termed  a “filter.”  Small  home- 
made storage  batteries  provide  another 
source  of  high  voltage  plate  current 
For  charging,  these  batteries  may  be 
connected  in  multiple  and  in  series  for 
discharge.  Still  another  source  of 
supply  is  to  be  had  by  use  of  flash 
light  batteries.  Although  expensive, 
in  the  long  run  many  amateurs  no 
doubt  will  adopt  this  method. 

The  details  of  the  apparatus  used 
in  the  oscillating  circuit  are  clearly 
shown  in  the  drawings.  The  standard 
bulb  with  the  four  prong  base  is  used 
in  a standard  socket  and  supported  by 
a brass  angle  piece  as  shown.  A piece 
of  sponge  rubber  may  be  inserted 
between  the  angle  piece  and  the  panel 
to  take  up  chance  shocks,  although 
this  is  not  really  essential  since  the 
cabinet  is  to  remain  constantly  upon 
the  operating  table.  The  variable 


On  the  extreme  right  is  the  control  panel  which  supplies  variable  D.  C.  to  the  plate 
circuit  of  the  radiophone.  In  back  of  the  panel  is  the  rectifier  (source  of  supply  is 
110  v.  A.  C.  lighting  current)  as  well  as  the  filter  box,  for  changing  the  derived 
pulsating  D.  C.  to  pure  D.  C.  Next  in  line  is  the  radiophone  itself  containing  the 
osculating  circuit  and  power  bulb.  The  microphone  transmitter  is  shown  on  top.  In 
actual  practice,  this  will  be  replaced  by  a regular  radiophone  microphone.  Above  the 
radiophone  is  the  hot-wire  ammeter.  The  rest  of  the  photo  needs  no  description, 
being  the  usual  receiving  apparatus 


method  of  securing  back-coupling  is 
used  as  this  method  seems  to  be  best 
for  the  small  antenna.  If  a small 
coated  filament  power  tube  is  available 
for  use  in  connection  with  the  set 
which  I am  about  to  describe,  and 
reliable  source  of  power  and  good 
antenna  system  is  available,  no  difficul- 
ty should  be  experienced  in  covering 
distances  up  to  25  miles.  Few  ama- 
teurs perhaps,  will  be  so  fortunate  as 
to  possess  a tube  such  as  the  Western 
Electric  V.  T.  2,  but  the  Marconi 
vacuum  tube  may  be  used  in  a trans- 
mitter circuit  as  well  as  in  a receiving 
circuit.  For  transmitter  work,  voltages 
up  to  500  volts  may  be  impressed  on 
the  plate  and  a transmitting  range  con- 
servatively estimated  at  fifteen  miles, 
may  be  expected  from  such  a tube 
under  favorable  conditions. 

Before  building  the  outfit  some  con- 
sideration must  be  given  to  the  source 
of  plate  current.  There  are  four  means 
of  securing  this  aside  from  the  use 
of  a motor  generator.  First,  110  volt 
A.  C.  lighting  current  may  be  trans- 
formed to  the  potential  desired  by 
means  of  a small  closed  core  trans- 


Figure 1 — Showing  variable  condenser  and  the  standard  four-prong  bulb 


alternating  current  may  also  be  rec- 
tified by  the  use  of  an  ordinary  four 
jar  chemical  rectifier.  In  both  these 
methods  the  resulting  direct  current 
is,  as  above  stated,  pulsating  and  must 
be  smoothed  out  before  being  suitable 


condenser  should  have  a capacity,  of 
.0007  mf.,  of  the  General  Radio  type. 
The  circuit  should  be  calibrated  and 
the  wavelengths  marked  on  the  scale 
of  the  condenser,  thus  making  it  pos- 
sible to  set  the  transmitter  at  any 
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wavelength  within  range,  and  avoid- 
ing in  this  way  interference  at  the  re- 
ceiving station. 

The  inductance  may  be  wound  on  a 
turned  wooden  disc  3 y2"  in  diameter. 
26  turns  of  No.  22  D.C.C.  wire  will 
be  required  and  will  cover  about 
This  coil  will  have  an  inductance  of 
about  7 centimeters,  and  with  the 
.0007  mf.  condenser  a maximum  wave- 


length of  245  meters  will  be  available. 
It  is  important  that  the  coil  be  tapped 
at  the  13th  turn,  and  connected  to  the 
filament.  The  grid  leak  is  of  the  order 
of  2 megohms,  and  may  be  made  by 
placing  a drop  of  Higgins  India  ink 
under  the  grid  and  filament  binding 
posts  and  drawing  a line  (of  ink)  the 
thickness  of  which  may  be  found  by 
test,  between  the  two.  This  is  then 
allowed  to  dry. 

The  simplest  method  of  modulating 
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the  high  frequency  current  emitted  is 
by  placing  the  telephone  transmitter 
in  the  ground  circuit. 

Since  the  filter  box,  generator,  and. 
rectifier  need  not  be  kept  on  the  oper- 
ating table,  the  radiophone  takes  up 
very  little  space,  allowing  plenty  of 
room  for  the  high  power  spark  set 
for  interstate  communication.  Such  a 
radiophone  as  the  one  described  is  very 
convenient  and  will  probably  become 
standard  for  local  work.  A photo- 


graph showing  the  outfit  described  is 
printed  herewith,  a description  of 
which  may  not  be  amiss.  On  the 
extreme  right  is  the  control  panel 
which  supplies  the  variable  direct  cur- 
rent for'  the  plate  circuit.  Back  of 
this  control  panel  is  the  rectifier 
(source  of  supply  is  110  volts  A.  C. 
lighting  current)  as  well  as  filter  for 
smoothing  out  pulsations  of  the  recti- 
fied alternating  current.  To  the  left 
of  the  control  panel  is  the  radiophone 
itself,  containing  the  oscillatory  and 
power  bulb.  The  microphone  is 
shown  on  top.  Above  the  microphone 
is  the  hot  wire  ammeter.  The  rest  of 
the  apparatus  has  to  do  with  the  re- 
ceiving circuit  which  is  similar  to  the 


one  described  by  Mr.  Stems  in  a late 
Wireless  Age,  and  which  uses  but 
one  inductance  and  one  capacity  in  the 
tuning  circuit.  It  will  be  noted  that 
the  receiving  vacuum  tube  is  mounted 
in  the  rear  of  panel  and  observed 
through  a hole. 

Later  research  along  this  line  shows 
that  if  the  coupling  between  the 
halves  of  the  inductance  in  the  oscil- 
lating circuit  is  made  variable,  the 


Figure  A — Radiophone  containing  the  oscillatory 
and  power  bulb  with  microphone  on  top 


bulb  will  oscillate  better  if  a Mar- 
coni VT  is  used. 

In  congested  sections  of  the  country, 
it  would  be  best  to  connect  the  an- 
tenna circuit  inductively  to  the  oscil- 
lating circuit,  instead  of  conductively, 
as  shown  in  hookup,  in  order  to  pro- 
vide sharper  tuning.  Otherwise,  the 
wireless  phone  may  interfere  with  the 
regular  traffic.  This  third  coil  may 
have  the  same  diameter  as  the  other 
two  coils  but  with  about  10  turns  of 
the  same  size  wire,  depending  on  the 
antenna  constants. 


“B”  Battery  for  Audions 


'TWO  or  three  years  ago,  I made  a 
20  cell  “B”  battery  of  strips  of  lead 
inserted  in  test  tubes  in  diameter 
and  6"  long.  This  battery  was  not 
satisfactory  as  it  lost  its  charge  in  a 
few  hours  even  if  not  used.  A few 
weeks  ago  I decided  to  try  again  and 
now  believe  I have  solved  the  problem 
of  a cheap  and  very  satisfactory  stor- 
age battery,  and  one  that  is  very  easily 
and  quickly  made.  The  positive  and 
negative  plates  of  some  worn  out  bat- 
teries were  sawed  into  strips — as  is 
shown  in  figure  1 — of  the  width  of  2 
rectangles  and  length  of  3 rectangles 
and  a strip  of  lead  about  wide  and 
1/16"  thick  was  soldered  to  the  part  of 
the  grid  that  formed  the  outside  edge 
of  the  original  plate.  Unless  all  pieces 
are  cut  from  the  outside  of  the  plate, 
difficulty  will  be  encountered  in  solder- 
ing connections  to  the  frail  inner 
frame-work  of  the  grids.  The  length 
of  the  connecting  lead  strip  can  be 


Figursl  figure* 


Detailed  construction  of  the  “B”  battery 


made  to  suit  the  size  of  the  test  tube 
used. 

Figure  2 shows  the  position  of  the 
plates  in  the  test  tubes.  One  plate 
is  above  the  other  and  is  kept  from 
coming  in  contact  with  the  lead  strip 
of  the  bottom  plate  by  a piece  of  glass 
as  wide  as  the  upper  plate  and  long 
enough  to  reach  the  top  of  the  lower 
electrode.  On  10  of  the  cells,  I sold- 
ered a strip  of  lead  about  2.5  inches 
long,  shown  in  figure  2,  to  which  the 
wires  leading  to  the  variable  voltage 
switch  were  soldered.  These  were 
then  coated  with  hot  paraffine  to  pre- 
vent creeping  of  the  acid,  and  the  tops 
of  the  test  tubes  were  also  filled  about 
y2"  deep  with  melted  paraffine  after 
the  acid  had  been  poured  in.  With  a 
warm  file,  vent  holes  were  made 
through  these  wax  plugs  for  the 
escape  of  gas  and  for  filling  when 
necessary.  The  cells  were  charged  for 
several  hours  at  a rate  of  y2  ampere 
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to  1 ampere.  They  held  their  charge 
with  no  appreciable  decrease  for  a long 
time ; how  long  I cannot  say  as  I have 
not  yet  tested  that  out  fully. 

Another  idea  which  I believe  is  new, 


for  I have  never  seen  it  suggested,  is 
to  place  the  voltage  regulating  switch, 
figure  3,  on  the  frame-work  of  the 
“B”  battery.  This  requires  only  two 
wires  from  the  battery  to  the  audion. 
All  the  short  wires  connecting  the  cells 
to  the  switch  points  are  eliminated  and 
the  “B”  battery  can  be  placed  at  a 
convenient  place  outside.  The  notion 
that  the  “B”  battery  has  to  be  near  the 
audion  is  erroneous  as  I shall  show  by 
the  following:  I connected  the  term- 

inals from  a 40-volt  storhge  battery 
which  was  used  to  ring  bells,  run 


clocks  and  telephones,  to  a plain  aud- 
ion circuit.  This  battery  is  about  100 
feet  away  and  is  connected  to  circuit, 
extending  over  a large  three  story  high 
school  building.  The  signals  come  in 


just  as  clear  and  loud  from  NAA  and 
NAJ  and  other  stations  as  they  do 
with  a regular  “B”  battery.  The  only 
objection  is  the  audible  click  of  the 
clocks  every  minute.  With  this  bat- 
tery I do  not  need  to  change  the  volt- 
age : changing  the  filament  tempera- 
ture suffices.  1 presume  the  voltage 
just  happens  to  be  right  for  this  par- 
ticular bulb. 

For  my  regenerative  set  the  bulb  re- 
quires a lower  voltage  and  I solved 
this  by  shunting  in  a resistance  coil 
to  the  battery,  taking  .1  ampere.  A 


sliding  contact  was  shunted  from  this 
as  shown  in  figure  4.  This  set  works 
as  well  as  the  other  but  the  self-induc- 
tion, when  the  circuits  of  the  clocks 
are  broken,  sometimes  chokes  the 
audion  and  for  this  reason  it  is  not 
desirable.  However,  it  proves  that 
placing  the  “B”  battery  a short  dis- 
tance from  the  audion  is  not  essential 
to  loud  signals.  I am  hearing  NWW 
every  night  and  his  signals  are  pain- 
fully loud,  using  either  the  “B”  bat- 
tery described  above  or  the  arrange- 
ment  'shown  in  figure  4. 

In  conclusion,  I want  to  relate  an 
experience  of  Friday  night,  April  18th, 
I was  listening  to  NWW  whose  sig- 
nals were  coming  loud  and  clear  when 
all  at  once  they  stopped,  seeming  to 
indicate  that  a lead  had  snapped. 
Static  drowned  out  everything  on  both 
long  and  short  waves  and  the  audion 
could  not  be  coaxed  to  work  at  all.  I 
tried  opening  the  aerial  switch  when 
to  my  great  surprise  I heard  NWW 
loud  enough  to  read.  I closed  the 
switch,  but  the  signals  were  drowned 
out  again  by  static.  NWW  was  heard 
again  on  opening  the  switch.  I did 
this  repeatedly  for  about  10  minutes 
when  conditions  became  normal  and 
NWW  came  roaring  in  on  the  aerial, 
but  could  not  be.  heard  with  the  aerial 
switch  open.  Will  someone  explain 
this  peculiar  occurrence? 

Jacob  Jorton — hid. 


Mounting  the  Panel  Loose  Coupler 


TT  is  reasonable  to  assume  that  any- 
■*-one  undertaking  the  construction  of 
a panel  radio  set  is  sufficiently  ad- 
vanced in  the  art  to  be  quite  capable 
of  deciding  for  himself  the  arrange- 
ment of  instruments,  switches  and  con- 
trols he  desires,  and  it  is  not  the  writ- 
er's intention  to  inflict  another  design 
on  his  equally  competent  fellows. 

However,  there  is  one  feature  of 
these  sets  so  far  submitted  that  may 
well  bear  improvement,  namely,  the 
method  used  in  mounting  the  coupler 
and  converting  the  reciprocating  ac- 
tion of  its  secondary  into  a rotary  mo- 
tion at  the  control  knob. 

We  will  not  consider  the  so-called 
“ring”  tuners  with  rotating  second- 
aries as  the  mounting  of  this  type  pre- 
sents little  difficulty.  One  soon  finds 
that  with  this  type  all  signals  come  in 
at  maximum  intensity  with  the  second- 
ary parallel  to  the  plane  of  the  prim- 
ary. Likewise  all  signals  fade  together 
with  the  change  of  secondary  angle, 
selectivity  in  this  case  being  a matter 
of  the  strongest  signal  hanging  on  till 
the  last. 

The  standard  form  of  coupler  is  still 
the  favorite  and  the  mounting  scheme 
shown  in  figure  1 will  no  doubt  be  of 
use  to  those  who  are  casting  around 
for  ideas  prior  to  building. 


Primary / Seconaary 
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The  secondary  slides  on  one  slide 
rod  only  as  the  tension  on  the  control 
cord  counteracts  any  tendency  for  it 
to  turn.  This  makes  for  less  metal 
within  the  field  of  the  coils  and  re- 
duces friction  and  binding  resulting 
from  poor  alignment.  It  is  apparent 
that  the  removal  of  this  one  rod  per- 
mits of  easy  access  to  all  parts  of  the 
tuner. 

If  the  grooved  pulleys  are  made  of 
wood,  they  will  work  best  when 
bushed  with  short  lengths  of  brass  or 
fibre  tubing.  Hard  rubber  is  more 
suitable  and  is  satisfactory  without 
bushing. 

The  main  pulley  is  mounted  on  the 
shaft  of  the  control  knob  and  may 
carry  an  indicating  scale  on  the  side 


adjacent  to  the  panel,  the  reading  ap- 
pearing through  a small  aperture  as 


Figure  2 — Indicating  scale  of  the  secondary  coil 


shown  in  figure  2.  Obviously,  the  cir- 
cumference of  the  pulley  should  some- 


what exceed  in  length  the  total  dis- 
tance, that  the  secondary  traverses. 

Each  division  on  the  scale  indicates 
a uniform  movement  of  the  secondary 
and  a small  spiral  spring  will  keep 
sufficient  tension  on  the  control  cord 
to  prevent  slippage. 

The  primary  mounting  is  standard 
in  many  makes  of  apparatus  and  con- 
sists of  a strip  of  hard  brass,  bent  to 
a convenient  bracket  form,  and  fast- 
ened to  the  panel  independent  of  the 
secondary  mount.  When  rigged  as 
shown,  a clockwise  rotation  of  the 
knob  loosens  the  coupling.  This  ac- 
tion can  be  turned  about  by  mounting 
the  primary  at  the  reverse  end. 

C.  H.  Biron — Massachusetts. 


Direct  Current  Transmitting  Apparatus 


T M.  COCKADAY  of  New  York 
City  has  developed  a transmit- 
ting apparatus  which  operates  off  a 
direct  current  and  which  he  claims 
will  give  500  sparks  per  second,  with- 
out difficulty. 

It  is  to  be  noted  that  the  circuits  of 
figure  1 indicate  the  usual  connections 
of  a spark  transmitter  but  there  is  in- 
cluded in  the  primary  circuit  of  the 
transformer  a rotary  interrupter 
D-l  mounted  on  a shaft  which  also 
carries  a rotary  spark  gap  D-2.  Con- 
tacts C equally  spaced  around  the  disc 
D-l  makes  connection  with  two 
brushes  which  close  the  circuit  to  the 
primary  of  the  transformer. 

Discs  D-l  and  D-2  are  set  on  the 
shaft  so  that  the  electrodes  on  D-2  will 
come  into  the  sparking  position  just  as 
the  brushes  on  the  disc  D-l  break  the 
primary  circuit.  The  potential  of  the 
secondary  of  the  transformer  is  then 
at  the  maximum  and  accordingly  a 


spark  will  occur  at  D-2.  By  suitably  the  disc  D-2,  a position  can  be  found 
shifting  the  stationary  electrodes  of  where  the  maximum  discharge  can  be 
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I Can  Make  You 

STRONG 

I can  show  you  how  to  develop  — 
every  bit  of  strength  that  a real  = 
man  should  have.  I can  give  you  = 
an  abundance  of  vitality  and  a E 
highly  developed  body  and  mind.  = 
The  man  who  wishes  to  succeed  = 
in  business  must  be  endowed  with  = 
an  unusual  amount  of  strength,  = 
endurance  and  vitality.  I have  = 
found  the  way  to  develop  these  = 
qualities  in  the  shortest  possible  — 
time.  I have  done  it  myself,  with  = 
my  own  body,  and  I have  done  it  = 
for  many  other  of  the  world’s  E 
strongest  men.  E 


,4. 


obtained  from  the  primary  interrup-  transformer  of  usual  construction  fed 
tions.  with  direct  current.  The  source  G is 


Detailed  construction  of  the  direct  current  transmitting  apparatus 


The  inventor  claims  that  he  has  a direct  current  generator  of  a poten- 
operated  this  system  with  a 500  cycle  tial  varying  betwteen  1 10  and  125  volts. 


EARLE  LIEDERMAN  = 

The"  Acme  of  J|Phy«ical  ^.Perfection  * ~~ 

Let  me  take  you  In  hand  and  Z 
make  a real  man  of  you.  You  will  Z 
always*  bleHN  the  day  that  flrnt  you  ZZ 
went  for  my  hook.  I can  put  pep  Z 
Into  your  aetlonw,  vigor  Into  your  Z 
Mtep,  and  make  your  mind  no  clear  — 
and  alert  that  you  aimply  niunt  go  S 
• ahead  in  buHineNN  und  Noclal  life.  ^ 
Inhere  In  no  reanon  why  you  Nhould  S 
go  on  through  life  all  fagged  out,  — 
more  dead  than  alive.  Let  me  ^ 
ehnnge  all  thin — let  me  make  life  — 
worth  living:*  Give  me  a ehanee  to  — 
show  you  wliat  I can  do  for  you.  — 

Send  To-day  for  E 

MY  NEW  BOOK  | 

“Muscular  Development”  — 

It  tells  how  I can  help  you.  I will  send  — 
this  valuable  book  to  you  by  return  — 
mall  on  receipt  of  only  10c  to  cover  cost  ^ 
of  mailing  and  wrapping.  Use  the  cou-  — 
pon  below.  The  book  contains  full  par-  " 
tlculars  of  my  splendid  offer,  and  is  “ 
profusely  Illustrated  with  pictures  of  ~ 
many  of  the  world’s  strongest  men  ~ 
whom  I have  trained.  l>on’t  pa sh  this  — 
by.  Sit  right  down  and  fill  In  the  — 
coupon.  I>o  it  now,  this  minute,  while  — 
It  Is  on  your  mind. 

EARLE  E.  LIEDERMAN  = 

Dept.  1001,  203  Broadway,  »w  York  ZZ 


Earle  E.  Llederman 

Dept.  1,001,  203  B’way,  N.  Y.  0. 

Enclosed  find  10c  for  which  you  are 
to  send  me  nt  once  your  new,  illustrated 
book.  "Muscular  Development." 

Name  

Address  

City  


Portable  Receiving  Set 

HPHIS  small  receiving  set  adds  two  4"  and  one  3"  in  diameter.  These 
■■■  greatly  to  the  enjoyment  of  a camp-  are  separated  a half  inch  from  each 
ing  trip  or  a hike.  The  box  in  which  other.  The  primary  is  wound  with 
the  instruments  are  placed  is  8"  x 6"  x No.  24  and  the  secondary  with  No.  26. 
5".  The  set  consists  of  a tuning  coil.  The  detector  is  a large  binding  post 


View  showing  arrangement  of  instruments 


fixed  coupler,  condenser,  detector  and  with  a cat  whisker  and  a cup  to  hold 
buzzer  tester  which  is  made  up  of  a the  mineral.  The  condenser  is  of  the 
small  flash  light  battery,  buzzer  and  fixed  type;  a small  Murdock  or  a 
push  button.  The  tuning  coil  is  7"  home-made  one  will  serve  the  purpose, 
long  and  4"  in  diameter,  wound  with  The  buzzer  is  used  to  test  the  mineral. 
No.  28  B&S  wire.  The  fixed  coupler  A flash  light  battery  furnishes  power, 
is  made  of  three  circles  of  cardboard,  Charles  Wildonger — New  Jersey 
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THE  ONLY  AUDIO  FREQUENCY  TRANSFORMER 


Actual  Size 

Fleming  Pat.  No.  808884 
De  Forest  Pat.  Nos.  841387,  878588 

Price $7.00 


Designed  For 
Use  With 
The 

MARCONI 

VACUUM 

TUBE 

Which  Has  Been  Endorsed  by 
Expert  Engineers 


The  combination  shown  on  this 
page  is  the  ideal  one  for 

Amateur  Use 


Price 

Complete 


*16.— 


F.  0.  B. 
Buffalo,  N.  Y. 


(Cut  actual  site) 


Leak  Resistance 


(Cut  actual  size) 


Terms — Cash 

with  Order 

Prompt 

Deliveries 
' Assured 


Mail  Your 
Order  Now 


Standardized  Socket 

(Cut  actual  size) 


. If  You  Have  a V.  T.  You  Need  a Transformer 

Federal  Telegraph  and  Telephone  Company 

Buffalo,  N.  Y. 

Manufacturers  of 

Iron  Core  and  Air  Core  Audio  Frequency  Transformers 
“Liberty”  A and  N Type  Head  Telephones  Anti-capacity  Switches  Standard  Jacks 

The  Famous  “Century”  High  Frequency  Buzzers  Plugs  and  Accessories  for  Wireless  Apparatus 
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Radio  Apparatus 

of  the  high  quality  necessary  to 
interest  the  modern  Amateur 
often  costs  so  much  that  many 
amateurs  are  forced  to  purchase 
apparatus  that  they  know  is  of 
an  inferior  grade.  By  utilizing 
an  intelligent  and  fair  credit  sys- 
tem, responsible  amateurs,  who 
really  want  apparatus  of  the 
highest  grade  obtainable  can  now 
purchase  it  on  the 

INSTALLMENT  PLAN 

Full  particulars  including  The 
Bulletin  every  month  and  Loose- 
Leaf  binder  for  the  same  costs 
only  10c.  Details  from 

J.  DONALD  VANDERCOOK 

LOMBARD ILLINOIS 


W1R  EL  ESS  5PP*'*,U‘: R,w 

rr  i Magnet  wire*,  motor*,  ex- 
perimenter** need*,  novelties  listed  in  our  Catalogue  C-3. 
Assure  yourself  of  prompt  service  and  right  prices  by  buying 
from  this  world  famed,  reliable.  Experimenters’  Supply 
House.  99  of  every  hundred  orders  received  shipped 
within  24  houn.  Catalogue  C-3  FREE  on  request. 

THE  NEWMAN-STERN  CO..  Cleveland,  O. 


WIRELESS  AMATEURS 

HIGH  FREQUENCY  CABLE — <LITZ) . 
16-3-38  and  16-2-38  D.  8.  C.  Enameled. 
GREY  SEAMLESS  CARDBOARD  TUBES 
Bakelite  and  rubber  panels,  vacuum  tubes. 
Write  for  circular  on  Honeycomb  Coil 
Mounting — it  will  interest  you.  Wholesale 

and  retail  A-  T>  HOVEY 

62  St.  Germain  St.,  Boston 
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A MAGAZINE  DEVOTED  I 
TO  AMATEUR  wireless 

Ojfidal  Organ:  American  Radio  Rdpt)  League 

Radio  Developments,  Vacuum  Tube* 
Regenerative  Receiving,.  Loop  Aerial* 
Relaying.  Operating  Department  Work 
all  A.  R.  R.  L.  News;  Humorous  Stones 
by  The  Old  Man.  All  these  and  many 
more  are  -included  in  QST. 

SPECIAL  TRIAL  OFFER  ■! 

. Regular  price  11.50  per  year.  I 5 cent*  ■ 
per  copy.  Introductory  rate:  9-months  g; 
subscription  for  $ 1 and  attacked  <*pppon.  , ! 

. DOLLAR  BILL  TO  COUPON  I 
AND  MAIL  IT  TODAY  I g 

RETURN  COUPON 
American  Radio  Relay  League, 

Hartford,  Conn. 

Enclosed  find  $1;  pleaae  enter  my  trial  aubecrip- 
taon  to  QST  for  9 months. 

Name 
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First  Prize — A 200-Meter  Oscillation 
Transformer 


By  M.  P.  Koopman 


THE  average  amateur  does  not  come  oscillation  transformer  primary  itself 
verv  close  to  getting  the  most  out  is  negligible, 
of  his  outfit.  There  are  many  reasons  There  is  only  one  reason  for  an  os- 


Figure  1 — Assembly  ol  the  secondary  of  the  oscillation  transformer 


for  this.  The  most  common  and  inex- 
cusable of  these  is  the  use  of  excessive- 
ly long  leads  between  the  high  tension 
condenser,  the  spark  gap  and  the 
primary  of  the  oscillation  transformer. 
There  are  cases,  of  course,  where  there 
is  no  way  out  of  the  difficulty,  but  usu- 
ally, given  an  oscillation  transformer 
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ai the  proper  mechanical  and  electrical 
design,  it  is  a very  simple  matter  to  so 
shorten  these  connecting  leads  that 
that  portion  of  the  inductance  in  the 
closed  circuit  which  is  external  to  the 


cillation  transformer.  It  is  used  to 
couple  the  closed  circuit  to  the 
antenna.  It  can  easily  be  proven  that 
the  percentage  of  electro-magnetic 
coupling  between  two  circuits  depends, 
among  other  things,  upon  what  part  of 
the  whole  inductance  of  the  two  cir- 
cuits lies  in  the  coupling  coils. 

It  is  very  apparent  that  if  it  were 
possible  to  reduce  the  required  num- 
ber of  turns  of  inductance  in  the  closed 
circuit  to  one  small  turn  the  resistance 


Figure  4— Dimensions  of  the  spokes 

of  that  circuit  would  be  decreased. 
The  inductance  would  also  be  de- 
creased, and  providing  this  single  turn 
comprised  the  greater  part  of  the  total 
inductance  in  the  circuit  the  coupling 
between  the  two  circuits  would  still  be 
of  the  proper  order. 

To  compensate  for  the  inductance 
which  we  have  now  taken  out  of  the 
circuit,  capacity  is  added,  and  that  is 
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THE  HEART  OF  THE  WIRELESS 

An  Amateur  Station 
Without  a Vacuum  Tube 
Is  Years  Behind  the  Times 
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MARCONI  V.  T 

$7.22  each 

Under  agreements  recently  effected  the  Marconi  V.  T.  is  the 
only  vacuum  tube,  or  audion,  which  may  be  sold  to  amateurs, 
laboratories,  schools  of  instruction  and  experimenters. 

The  approximate  operating  life  of 
the  MARCONI  V.  T.  is  1,500  hours. 


Fleming  Pat.  No.  803684 
De  Forest  Pat.  Nos.  841387-879532 


Class  I. — Designed  for  use  as  a detector;  operates  with 
plate  potential  of  20  to  60  volts. 

Class  II. — Designed  for  use  as  an  amplifier;  plate  poten- 
tials from  60  to  110  volts  may  be  applied. 

Tubes  in  either  class  may  be  used  for  detection  or  ampli- 
fication, but  those  of  Class  I are  best  as  detectors,  and  Class  II 
tubes  are  superior  as  amplifiers. 


Standardized  Socket  $1.50  additional 


The  Marconi  Resistance,  connected  in  the  circuit  between 
the  grid  and  the  filament  of  the  Marconi  V.  T.,  is  made  in  the 
following  standard  sizes: 

Yi  megohm,  1 megohm,  2 megohms,  4 megohms,  6 
megohms. 

Resistances  of  any  special  fractional  values  up  to  6 
megohms  can  be  supplied. 

Standard  Resistance,  Complete  $1.00 

Send  all  remittances  with  order  to  COMMERCIAL  DEPARTMENT 

MARCONI  WIRELESS  TELEGRAPH  CO.  OF  AMERICA 

Sole  Distributors  for  De  Forest  Radio  Telephone  & Telegraph  Co. 

Retail  Office  and  Exhibition  Rooms,  25  Elm  St.,  New  York 


Schofield  Bldg.,  Cleveland,  Ohio 
American  Bldg.,  Baltimore,  Md. 


BRANCH  OFFICES : 

Insurance  Exch.  Bldg.,  San  Francisco,  Cal. 
136  Federal  St.,  Boston,  Mass. 


301  Commercial  Bank  Annex,  New  Orleans,  La. 
109  South  2nd  St.,  Philadelphia,  Pa. 
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Be  a 

High-Speed 
Sender  and 
Receiver 


15he 

CANDLER 

SYSTEM 

Shows  You  How 


High-Speed  Senders  and  Receivers 
are  In  tremendous  demand.  They 
don’t  have  to  hunt  a job — the  Job 
hunts  them.  Good  Jobs,  good  hours, 
high  wages  are  being  offered  Wire- 
less and  Morse  Operators  who  can 
qualify  as  High-Speed  Senders  and 
Receivers. 

Quick  Results 
Big  Money 

THE  CANDLER  SYSTEM  shows 
you  how  to  become  a High-Speed 
Sender  and  Receiver.  Ten  or  fifteen 
minutes  a day,  devoted  to  the  CAND- 
LER SYSTEM  WILL  DO  MORE  FOR 
YOU  In  a short  time,  than  you  would 
ordinarily  accomplish  In  a lifetime. 
The  CANDLER  SYSTEM  POSITIVE- 
LY makes  you  a FIRST-CLASS  Op- 
erator in  every  respect.  It  shows 
you  how  to  send  with  dazzling  speed, 
how  to  take  it — no  matter  how  fast 
it  comes,  fits  you  to  work  any  Job, 
and  GET  BIG  MONEY  for  your  ser- 
vices. 


World's  Fastest 
Operators  Developed 
by  Candler 

Fast  Sending  Is  easy  when  you 
know  how— and  CANDLER  KNOWS 
HOW.  He  developed  himself  into  one 
of  the  fastest  and  highest-paid  Op- 
erators in  the  world.  He  has  devel- 
oped many  of  the  speediest  Oper- 
ators in  the  business.  HE  CAN  de- 
velop YOU  into  a High-Speed  Sender 
and  Receiver  in  almost  no  time. 

Candler  Guarantee 


It  makes  no  difference  whether  a 
beginner  or  old  in  the  business;  how 
slow  or  how  fast  a sender;  how  poor 
or  how  good  a receiver— the  CAND- 
LER SYSTEM  IS  GUARANTEED  to 
make  YOU  a FASTER,  BETTER 
SENDER,  a RAPID  and  MORE  AC- 
CURATE RECEIVER  than  you  ever 
were.  The  Candler  Guarantee  is  ab- 
solutely unconditional. 

Get  FREE  Booklet 


“A  Message  To  The  Telegraph  Op- 
erator.” Tells  all  about  this  wonder- 
ful system.  Contains  facts  you  want 
to  know — facts  you  must  know  if 
you  want  rapid  advancement  in  your 
chosen  profession — facts  that  will  be 
worth  thousands  of  dollars  to  you  in 
the  future.  If  you  want  to  know  the 
scientific  principles  of  telegraphy — 
if  you  want  to  know  the  REAL  IN- 
SIDE SECRET  OF  FAST  SENDING 
(discovered  by  one  of  the  world’s 
fastest  Operators) — send  for  this 
booklet.  DO  IT  NOW!  IT’S  FREE. 


Mail  This  Coupon  Now 


THE  CANDLER  SYSTEM  CO. 
Dept.,  W„  123  East  45  <h  St., 
Chicago,  Ilia. 

Send  me  Free  of  Charge,  yonr  book- 
let, “A  Message  To  The  Telegraph 
Operator”  with  full  particulars  re- 
garding the  Candler  System. 

Name 

Address 

Town State 


what  we  are  after,  since  at  a wave- 
length of  200  meters  it  is  extremely 
seldom  that  one  finds  even  a half  kilo- 
watt outfit  which  is  drawing  full 
power. 

Sketches  are  shown  herewith,  which 
it  is  hoped,  may  be  of  value  to  some 
amateurs — at  least  by  way  of  sug- 
gestion. The  assembly  figure  1 shows 
the  secondary  of  the  transformer  only. 
The  frame  of  the  primary  may  be 
made  in  the  same  manner  as  that  of  the 
secondary,  excepting  that  only  3 turns 
of  copper  need  be  used.  These  may  be 
placed  opposite  turns  3,  4,  and  5 of  the 


figure  6 figures 

Constructional  plan  of  shaft  and  bearings 

secondary,  counting  from  the  inside. 
Neither  is  a sliding  contact  so  essen- 
tial in  the  case  of  the  primary.  The 
wavelengths  at  which  it  may  be  de- 
sirable to  work  may  be  ascertained 
by  the  use  of  the  wavemeter,  and  clips 
soldered  to  the  primary  turns  at  the 
proper  points. 

The  various  parts  of  the  assembly 
drawing  and  the  corresponding  details 
are  lettered  so  that  each  part  may  be 
readily  identified.  Part  A,  figure  2,  is  a 
brass  track  for  the  movable  slider  fig- 
ure 3 which  is  made  up  of  the  parts 
M,  B,  and  C.  The  coil  should  be  wound 
with  soft-drawn  copper  strip  1 /2"  wide 
by  1/16"  thick.  The  spokes,  figure  4, 
are  of  rectangular  dilecto  rod  5/8"  by 
The  sketches  show  the  method  of 
slotting  for  the  copper  strip.  Before 
the  copper  is  in  position  it  might  be 
well  to  drill  a hole  into  each  slot  at 


the  middle  with  a 1/16"  drill.  After 
being  placed  in  position  the  copper 
may  then  be  punched  with  a small  cen- 
ter punch  from  the  back.  This  will 
prevent  the  copper  from  coming  out 
of  the  slots. 

The  main  shaft  or  bearing  screw  I, 
figure  5,  is  made  of  brass  and  works 
in  a dilecto  bearing,  figure  6,  provided 
by  parts  E and  G.  The  four  spokes  E, 
J,  K,  and  L are  fastened  to  the  dilecto 
disc  G by  eight  machine  screws.  On 
the  front  of  the  shaft  I,  parts  A,  X,  F, 
and  the  knob  H are  assembled  over 
two  brass  pins,  as  shown  in  assembly. 
F is  a dilecto  protecting  disc  to  prevent 
brushing  to  the  operator’s  hand  while 
tuning  the  transmitter.  The  contact 
shoe,  or  slider,  is  put  in  place  on  the 
arm  A and  travels  along  the  copper 
ribbon  when  the  arm  is  revolved. 

Connection  to  the  arm  should  be  sol- 
dered to  the  washer  under  the  nut 
holding  shaft  and  run  along  the  back 
of  the  spoke  E and  connected  to  the 
upper  hinge  through  a flexible  braid. 
Connection  to  the  inside  end  of  the  coil 
should  be  made  and  the  connecting; 
strip  run  along  back  of  spoke  J and 
connected  to  lower  hinge  in  like  man- 


Figure  7 — Arrangement  ol  the  closed  circuit  units 


ner.  The  primary  connections  may  be 
taken  care  of  in  the  same  way.  These 
connections  are  not  shown  in  sketches. 

- A good  arrangement  for  the  closed 
circuit  units  is  also  shown  in  figure  7. 
Here  the  rotary  gap  is  mounted  on  top 
of  the  high  tension  condenser  which 
might  also  serve  to  support  the  small 
panel  to  which  the  spirals  are  fastened. 


Second  Prize — The  Oscillation  T ransformer 

for  200  Meters 

By  Arlyn  Rosander 


{"'JF  all  the  oscillation  transformers 
ever  designed  and  placed  on  the 
market  for  the  amateur  none  have,  in 
the  writer's  opinion,  ever  surpassed  the 
excellent  features  of  the  pancake  type. 
The  very  fact  that  it  is  preferred  in 
the  most  modern  Marconi  commercial 
transmitters  and  by  the  majority  of 
prominent  amateurs  should  surely  be 
convincing,  but  the  writer  will,  from 
a practical  point  of  view,  discuss  why 
it  is  given  preference  above  all  other 
types.  Before  commencing  the  details, 
a few  fundamental  considerations  of 


the  oscillation  transformer  will  not  be 
found  amiss.  The  functions  of  an  os: 
dilation  transformer  are : ( 1 ) to  trans- 
fer energy  from  the  closed  circuit  to 
the  open  circuit ; (2)  to  vary  the  wave- 
length of  either  of  the  above  circuits; 
and  (3)  by  varying  the  coupling,  to 
alter  the  character  of  the  emitted  wave. 
In  order  to  get  maximum  efficiency 
careful  consideration  should  be  given 
to  the  following  essentials.  First,  the 
primary  and  secondary  coils  should  be 
wound  with  good  conducting  wire  or 
ribbon.  Second,  the  ’oling  should  be 
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easily  and  closely  variable.  Third,  the 
coils  should  be  well  insulated  between 
turns. 

The  amateur  should  realize  that  it 
is  condenser  charges  in  the  primary' 
that  make  for  efficiency.  Therefore, 
he  should  use  as  large  a condenser  as 
possible,  leaving  only  two  to  three 
turns  for  the  primary  winding. 
Similarly  in  the  antenna  circuit,  we 
should  have  just  enough  turns  in  the 
secondary  for  the  safe  transference 
of  the  energy.  Five  or  six  turns  are 
sufficient  to  do  this.  Amateurs  who 
depart  very  far  from  this  will  not  be 
getting  maximum  efficiency. 

Xo  better  oscillation  transformer  can 
be  found  than  the  pancake  type  em- 
ploying copper  or  brass  ribbon  and 
using  clips  for  variation  of  the  induct- 
ance. This  type  presents  the  following 
desirable  features  and  advantages  over 
the  helix  and  other  types : ( 1 ) the 

coupling  may  be  varied  more  easily ; 
(2)  it  is  easier  to  construct:  (3)  it  is 
preferred  for  panel  sets ; (4)  it  is  more 
compact. 

It  is  obvious  that  it  would  be  hard 


T X choosing  an  .oscillation  trans- 
former  suitable  for  use  at  200 
meters  wave-length,  one  grades  the  va- 
rious types  in  accordance  with  the  fol- 
lowing points.  First,  ease  with  which 
the  self  or  mutual  inductance  may  be 
altered ; second,  convenience  and  me- 
chanical strength  ; third,  simplicity  and 
ease  of  construction.  These  qualities 
may  be  easily  and  economically  at- 
tained in  a type  of  construction  which 
consists  of  two  similar  spirals,  one  of 
which  is  fixed,  preferably  in  a vertical 
plane,  and  the  other  hinged  so  that  the 
coupling  between  the  two  may  be  al- 
tered. The  base  for  supporting  each 
spiral  may  be  merely  a hard  wood 
board,  or,  a better  arrangement  is  a 
frame  consisting  of  two  wooden  sticks 
1 inch  square  and  10  or  12  inches  long. 
These  are  notched  together  at  their 
centers  in  such  a way  that  they  are  at 
right  angles  to  each  other.  Upon  these 
crossed  sticks  is  mounted  a single  row 
of  porcelain  insulators.  Twelve  will  be 
required  for  each  stick  and  they  should 
be  3/4  inch  apart  on  centers.  The 
conductor  passing  the  inductance 
proper  is  1/4  inch  copper  tube  which 
may  be  secured  from  almost  any  sup- 
ply house.  Ten  feet  will  be  required 
for  each  spiral.  This  will  be  sufficient 
for  six  complete  turns.  The  tube  is 
now  wound  smoothly  on  the  frame.  In 
most  cases  it  will  be  found  that  the  nat- 
ural springiness  of  the  tube  will  cause 
it  to  lie  snugly  in  the  grooves  of  the 
insulators.  Where  this  is  not  the  case. 


to  get  a proper  variation  of  coupling 
if  one  were  forced  to  use  the  helical 
type  of  oscillation  transformer  on  a 
panel  set.  Using  the  pancake  type, 
however,  control  of  coupling  is  a sim- 
ple matter. 

The  oscillation  transformer  used  by 
the  writer  is  simple  and  can  be  dupli- 
cated very  easily.  Although  bakelite 
is  the  best  material  to  use  in  the  con- 
struction, it  has  been  found  that  well 
seasoned  wood  baked  in  paraffin  or 
shellac  will  compare  favorably  with  the 
more  expensive  insulating  materials. 
Two  pieces  of  wood  are  placed  at  right 
angles  to  each  other  for  each  winding 
and  secured  to  a base.  Strips  may  be 
used  to  hold  the  ribbon  in  place,  but 
it  may  be  better  to  enlarge  the  cross 
pieces  a little  and  saw.  slots  into  which 
the  ribbon  may  be  forced.  For  the 
primary,  three  turns  of  1 1/2"  copper 
ribbon  are  used,  the  turns  being  spaced 
1".  The  cross  pieces  are  13"  long'  the 
inside  diameter  of  the  winding  being 
6".  The  secondary  consists  of  six  turns 
of  the  same  material  with  the  same 
spacing,  the  cross  pieces  being  16" 
long. 


occasional  tie  wires  may  be  used.  In 
winding  the  tube  on  the  knobs  take 
care  to  avoid  kinks  and  bends,  as  these 
are  hard  to  remove  and  detract  greatly 
from  the  appearance  of  the  finished 
article. 

When  two  spirals  are  thus  com- 
pleted, a base  consisting  of  a rectang- 
ular board  is  provided.  One  of  the 
spirals  is  firmly  fastened  at  right 
angles  to  the  base  board  using  any  con- 
venient means.  The  second  spiral  is 
fastened  to  the  base  board  with  small 
brass  hinges  in  such  a way  that  it  can 
be  folded  up  closely  and  in  a plane 
parallel  to  the  plane  of  the  first  spiral, 
thus  giving  a maximum  of  coupling. 

A system  of  four  flexible  leads  or 
spring  clips  is  now  provided  which 
serves  to  connect  one  spiral  into  the 
closed  oscillatory  circuit  and  the  other 
spiral  into  the  antenna  earth  circuit, 
the  completed  oscillation  transformer 
may  then  be  finished  off  to  match  the 
woodwork  on  the  rest  of  the  radio 
outfit. 

It  is  apparent  that  any  desired  value 
of  inductance  for  either  the  primary  or 
secondary  circuit  may  be  obtained  by- 
shifting  the  spring  clips  and  also,  that 
the  mutual  inductance  or  coupling  be- 
tween the  two  circuits  may  be  altered 
by  swinging  the  hinged  spiral  toward 
or  awav  from  its  neighbor.  Also,  the 
two  spirals  may  be  copductively  con- 
nected in  series  in  case  it  is  desired 
to  make  use  of  the  variometer  effect. 
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WE  HOLD  OUR  BREATH 

Suggestion  for  Prize  Contest — DECEMBER  Wireless  Age 

A good  transmitting  condenser  is  difficult  to  build — usually.  Yet  once  built  it  Is  the 
joy  of  any  amateur’s  heart.  How  many  times  has  it  been  said  that  the  amateur  always 
holds  his  breath  while  transmitting  in  expectation  of  the  blow-out  under  the  table  or  down 
in  the  cellar!  It  always  comes  sooner  or  later. 

We  are  holding  our  breath  for  the  Christmas  number.  And  we  have  a nice  little 
Christmas  present  fund.  Come  across  with  dope  on  Transmitting  Condensers. 

If  you  have  built  a good,  highly  efficient,  and  thoroughly  reliable  high  tension  con- 
denser, you  have  done  something  really  worth  while. 

Nothing  connected  with  the  game  has  caused  more  shut-downs  than  a faulty  trans- 
mitting condenser.  Every  amateur  will  testify  to  this  from  personal  experience.  And  yet, 
there  are  those  among  us  who  have  built  their  own  units  and  had  the  satisfaction  of  seeing 
them  "stand  the  gaff.” 

If  these  ingenious  few  wish  to  confer  a real  benefit  upon  their  fellows  they  are  re- 
spectfully requested  to  submit  their  “dope.” 

We  will  pay  the  usual  prizes  of  $10,  $5  and  $3,  in  addition  to  our  regular  space  rates, 
to  the  three  contributors  who  send  us  the  best  manuscripts  on  the  following  subject  by 
November  15: 

"HOW  TO  BUILD  A RELIABLE  TRANSMITTING  CONDENSER." 


J.  M.,  New  York  City: 

In  reply  to  your  request  for  a diagram  of 
connections  and  dimensions  for  a receiver 
to  cover  a range  of  200  to  1000  meters  for 
use  in  connection  with  a bulb  or  carborun- 
dum detector,  note  circuit  diagram  and  di- 
mensions below. 

Receiving  transformer  dimensions:  Pri- 
mary 4 inches  in  diameter,  5 inches  long, 


R,  grid  leak  resistance  of  from  4 to  6 
megohms;  X,  a double  pole  double  throw 
switch  for  changing  over  from  carborundum 
to  V.  T. ; AB,  filament  lighting  battery;  BB, 
high  voltage  plate  circuit  battery;  and  CB 
battery  always  required  for  proper  opera- 
tion of  a carborundum  detector.  It  should 
be  about  4 volts,  or  if  the  resistance  of  the 
potentiometer  is  cut  down  to  200  ohms,  2 
volts. 


Circuit  diagram  for  a receiver  to  cover  a t.uK.  ot  .uu  . u , uuo  meters  wicu  a oulb  or 
carborundum  detector 


wound  with  156  turns  No.  24  D.  C.  C.  wire; 
take  off  tap  from  first  12  turns,  and  tap 
every  twelfth  turn  thereafter ; secondary 
3^4  inches  in  diameter,  wound  with  220 
turns  No.  28  D.  S.  C.  wire,  8 taps. 

In  the  circuit  diagram  A,  B,  and  C are, 
respectively,  the  primary,  secondary  and 
telephone  bridging  condensers;  U,  the  single 
turn  primary  switch ; M.  the  multiple  turns 
primary  switch;  D,  carborundum  detector; 
Po,  400-ohm  potentiometer ; T,  telephones ; 


It  is  to  be  noted  that  the  switch  is  so 
placed  in  circuit  that  changing  from  tube  to 
crystal  automatically  opens  filament  circuit 
When  working  with  the  tube,  the  telephones 
are  placed  common  to  wing  and  grid  circuit 
and  shunted  by  a variable  condenser,  thus 
providing  capacitive  coupling  between  the 
two  circuits  for  regenerative  operation.  The 
three  condensers  A,  B,  and  C,  should  have 
each  a maximum  value  of  .001  microfarad 
approximately. 
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“Distributors  ofA.ll  Prominent  Makes — 

Short  Wave  Regenerative  Receiver,  170-600  Meters 

De  Forest,  Murdock,  Grebe,  Wireless  Specialty,  General 
Radio,  Clapp-Eastham,  Brandes,  Acme,  Etc.,  Etc. 
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Government  Ownership  Again 


A GREAT  many  members  have 
written  to  headquarters  to  in- 
quire whether  a call  to  action  is  to  be 
expected,  in  view  of  the  renewed  ac- 
tivity in  Congress  on  the  subject  of 
Government  control  of  wireless. 

The  officers  of  your  Association 
value  highly  the  spirit  which  animates 
these  evidences  of  the  alertness  of 
amateurs  to  protect  their  rights.  We 
hope  and  expect  members  will  con- 
tinue to  look  to  headquarters  for 
guidance  and  we,  in  turn,  will  keep 
in  closest  touch  with  affairs  at  Wash- 
ington so  no  one  will  be  caught  nap- 
ping. The  call  to  action  will  come,  as 
in  the  past,  if  it  appears  that  a crisis  is 
impending,  and  we  know  from  experi- 
ence that  a 100  per  cent  protest  from 
individual  amateurs  will  result.  When 
amateur  interests  are  not  in  danger, 
though,  it  is  the  Association’s  policy 
to  let  members  of  Congress  pretty 
much  alone,  saving  our  letter-of-pro- 
test  writing  for  a concentrated  effort 
when  actual  danger  signals  are  set. 

At  the  present  writing  there  are  two 
bills  in  the  House  of  Representatives 
and  two  documents  affecting  wireless. 


Two  bills  have  also  been  introduced 
in  the  Senate,  along  with  the  two  docu- 
ments mentioned — letters  from  the 
Secretary  of  the  Navy. 

The  House  bills  are  H.  R.  7288  and 
H.  R.  8783.  The  first,  introduced  by 
Congressman  Mapes,  is  concerned 
only  with  equipment  of  all  passenger 
vessels  with  wireless  apparatus.  The 
other  bill,  introduced  by  Congressman 
Curry  on  August  26th,  seeks  authority 
for  the  handling  of  commercial  radio 
business  by  naval  stations.  This  bill 
and  the  two  documents  are  of  interest 
to  amateurs.  Document  No.  159  is  a 
letter  from  Secretary  Daniels,  dated 
July  19,  containing  a proposed  bill 
giving  permission  to  naval  stations  to 
handle  commercial  business.  The  bill 
proposed  in  the  letter  has  not  yet  been 
introduced,  in  either  the  House  or  the 
Senate.  The  other  document,  No.  165, 
a letter  written  by  the  Secretary  of 
the  Navy,  supplements  the  earlier 
communication  and,  in  addition,  seeks 
complete  control  or  Government  own- 
ership of  all  radio  stations.  This  pro- 
posal is  substantially  the  one  which 
the  amateurs  united  to  defeat  last  De- 


“ASK  an  tone  who  has  VSED  IT" 


SUBMARINED  THREE  TIMES  AND 
STILL  IN  USE 

Said  an  Englishman:  ’‘I’ve  been 
submarined  Ihree  times — and  put 
my  Brandos  Headset  in  my  pocket 
euch  time.  You  bet  1 saved  it.  I 
wouldn't  have  any  other  make.” 
(Name  on  request). 

Think  of  the  help  to  wireless 
operators,  that  the  perfect  sensi- 
tiveness and  dependability  of 
Brandes  Headsets  provided  during 
the  war.  Life  and  death  depended 
upon  hearing  correctly.  They  are 
made  today  just  the  same,  and 
give  the  same  quality  of  service. 

■Hkbrandes 

WIRELESS  HEADSET 


“Superior,"  2000  ohms,  $7 

Brandes  Wireless  Head- 
TKIAL  set  sent  to  you  on  trial 
OFFER  tor  10  days.  If,  for  any 
reason,  you  are  dis- 
satisfied, your  money  back  without 
a question.  Test  It,  compare  it 
with  others,  for  sensitiveness, 
clearness,  distance.  Prove  for  your- 
self the  fine  quality,  the  "matched 
tone."  The  two  diaphragms,  toned 
exactly  alike,  strengthen  the  sig- 
nals and  prevent  blurring.  Used 
by  many  U.  S.  Gov’t  experts,  and 
experts  abroad,  by  colleges  and 
technical  schools,  and  by  profes- 
sionals and  amateurs  everywhere. 

Send  ie  for  Catalogue  “ W 

C.  BRANDES,  32  Union  Squrc, 
INC.  HewYor- 

WIRELESS  RECEIVER  SPECIALI  S T 


V EASY  MONEY 

FOR  YOU 

Act  as  our  subscription  representative 
in  your  locality. 

It  rite  for  details. 

CIRCULATION  MANAGER 
THE  WIRELESS  AGE 
233  Broadway  New  York 


Are  You  Getting  the  Most  Out  of  Your  Receiver? 

The  ether  is  full  of  signals  these  days,  some  easy  to  hear  and  some  inau- 
dible. Inaudible  because  the  proper  apparatus  is  not  being  used. 

It  is  to  make  those  inaudible  signals  audible  that  the  Grebe  RORB  two- 
stage  audio-frequency  amplifier  has  been  designed.  Here  is  a properly 
balanced  two-stage  amplifier,  which  gets  the  most  out  of  available 
vacuum  tubes  without  distortion.  A telephone  cam  switch  with  auxil- 
iary contactors  accomplishes  the  change  from  the  “oft'”  position  to  either 
one  or  two  stages  without  necessitating  any  other  manipulations.  The 
filaments,  as  well  as  the  stage  circuits,  are  controlled  by  this  cam  switch.  This  is  a feature  not 
found  in  other  amplifiers  available  at  present.  Send  for  bulletin  R-108. 

Type  RORB  Two-Stage  Amplifier,  Price  $45. CO. 


Richmond  Hill 


A.  H.  Grebe  & Co. 


New  York 
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Mesco  Radio  Buzzer 


With  Shunt  Resistance  — 
U.S.  Navy  and  U.S.  Army 
Standard. 


The  Radio  Officers  of  the  NC  planes, 
after  testing  all  other  buzzers,  decided 
to  use  the  “Mesco"  on  their  radio  equip- 
ment. The  R-34  was  equipped  with 
two  of  them. 

Why?  Because  of  its  reliability  and 
constancy  in  operation;  greater  output 
efficiency;  ease  of  adjustment;  unaf- 
fected by  extreme  variations  in  weather 
conditions;  exposed  wires  eliminated. 

Sparking  is  almost  entirely  eliminated, 
so  that  the  energy  lost  in  light  and 
heat  in  the  operation  of  other  buzzers 
is  here  conserved  and  radiated  in  the 
form  of  oscillating  energy. 

This  buzzer  maintains  a constant 
note  and  is  recommended  as  an  exciter 
for  checking  wave-meters  where  pure 
note  and  ample  energy  are  required. 
List  X«.  Price 

55.  Mesco  Radio  Busser (2.05 

We  carry  a very  large  and  complete 
line  of  standard  wireless  apparatus 
and  solicit  your  inquiries.  Wireless  ex- 
perts in  all  of  our  stores. 


Send  for  the  New  Edition  of  Our 
Catalog  N 29 

Unduade  all  alviiit  Ralls  Push  o.A , 


A,arm  Contrivance*.  Electric 
Call  Balls,  Medical  Batteries.  Electrically  Heated 
Apparatus.  Battery  Connectors.  Switches,  Bat- 

iss, Tei**r,ph 

IT  MEANS  MONEY  SAVED  T«  YOU 
to  hate  our  Catalog  when  you  want  to  buy. 

Manhattan  Electrical  Supply  Go.,  Inc. 

ifl&RSi.  mC8«8t. 

San  Francisco  Office:  604  Mission  St. 


Bay  Tour  Favorite  Books,  THE 

Sobscribe  for  yoar  Favorite  Mafaxiaes 

WIRELESS 

elecitric  WE  HAVE  THEM 

TECHNICAL 

Send  dime  " tonight  ” for  catalogues,  circulars,  lists 

AMSCO,  Departmeat  W-l,  AURORA,  ILL 


American  Electro  Technical 
Appliance  Co. 

235  FULTON  ST..  N.  Y.  CITY-Cort.  3153 


BATTERIES— SPECIAL  TYPE  FOR  AUDIONS 


Bsll 


Insulator 


Switch  Points,  Binding  Posts, 
Knobs,  Levers,  Rods,  Sliders, 
Bakeiite  cut  to  order,  Magnet 
Wire,  Aerial  Wire,  Buzzers, 
Brandes  Head  Sets,  Special 
Head  Bands,  Army  Type, 
Crystal  Cups,  Crystals,  best 
kind,  etc. 


Everything  to  give  the  AMATEUR  a chance  to  make 
hit  own  APPARATUS.  De  Forest's  high  class  manu- 
factured Radio  parta  always  ou  hand. 


Those  sending  for  Catalog  will  receive  same 
about  Oct.  1st.  Catalog  lias  been  delayed 
beyond  our  control.  Send  10c  for  it. 
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cember.  The  hearings  will  be  held, 
as  usual,  before  the  Committee  on 
Merchant  Marine  and  Fisheries, 
House  of  Representatives,  at  some  fu- 
ture date.  Thus  far,  no  dates  have 
been  set  and,  on  reliable  information, 
it  may  be  said  that  there  is  no  imme- 
diate prospect  of  the  bill’s  considera- 
tion by  the  House  Committee. 

The  Senate  Committee  on  Com- 
merce is  to  consider  a bill  introduced 
by  Senator  Calder,  S.  2523,  which 
deals  with  the  licensing  of  operators, 
but  action  on  this  relatively  unimpor- 
tant bill  has  not  yet  begun.  Another 
bill,  S.  1651,  introduced  by  Senator 
Jones,  mentions  wireless  in  one  arti- 
cle, although  its  substance  deals  with 
the  cable  situation.  Reference  is  also 
made  to  radio  in  letters  from  various 
Government  departments.  Hearings 
will  begin  on  this  bill  almost  imme- 
diately, according  to  information  just 
received.  It  is  a question,  however,  if 
the  amateurs’  status  will  be  in  any  way 
affected  by  this  proposed  legislation. 

The  principal  matter  for  considera- 
tion, and  possible  concern,  is  the  activ- 
ity of  the  sub-committee  of  the  Senate 
Committee  of  Naval  Affairs.  Senator 
Poindexter,  as  Chairman,  has  been 
holding  hearings  on  the  letters  of  the 
Secretary  of  the  Navy  already  referred 
to.  Up  to  the  time  of  writing  there 
have  been  three  sessions,  the  first  of 
which  was  executive  and  attended  by 
naval  representatives  only;  the  suc- 
ceeding public  hearings  have  not  been 
concerned  with  amateur  affairs.  Dur- 
ing the  progress  of  the  hearings,  how- 
ever, a Navy-sponsored  draft  of  a bill 
has  been  submitted,  providing  for 
complete  Government  ownership. 

The  heart  of  the  question,  so  far  as 
your  Association  is  concerned,  is  that 
the  hearings  now  being  conducted  by 
Senator  Poindexter’s  committee  are 
concerned  with  the  propositions  con- 
tained in  the  letters  from  Secretary 
Daniels.  The  Senate  sub-committee  is 
therefore  only  considering  the  advisa- 


The  Radio 
Electric  Company 

Special  “B”  battery  22  V.  5 am- 
peres, $1.15.  Vacuum  Tubes, 
Leaks,  and  all  supplies. 

Concentrate  Your 
Buying 

by  purchasing  all  your  equip- 
ment from  us.  We  handle  all 
standard  makes  of  apparatus  in- 
cluding Baldwin  Receivers,  De 
Forest  instruments  and  sup- 
plies, Grebe  regenerative  sets, 
and  the  Western  Electric  in- 
struments. 

Send  10c  for  Catalog 

Radio  Electric  Co. 

4614  Henry  Street 
Pittsburgh,  Pa. 


Get  My  Prices 

Before  Buying  Radio  Instruments 
Standard  Mahan 

CLAPP-EASTHAM  and  DeFOREST 

Goods  on  Hand  ■ - Prompt  Shipments 

Write  today  for  Pricam 

G.  L.  LaPLANT  ST.  ANTHONY.  IOWA 


Make  Your  Own  Wireless  Apparatus 

THESE  MODERN  BOOKS 
TELL  YOU  HOW 
No.  5.  Wireless  Construction 
and  installation  fer  Begin- 
ners. Explains  in  detail  with 
working  drawings  how  to 
make  simple  apparatus  that 
workB.  Aerials,  Tuning  Coils, 
Couplers,  Spark  Coils,  Keys. 
Sending  and  Receiving  Sets. 
No.  6.  Experimental  Wireless 
Construction  with  working 
drawings  showing  how  to 
make  more  elaborate  appar- 
atus. Spark  Colls,  Condensers. 
Helixes,  Detectors,  Loading 
Coils,  Aerial  Switches,  etc. 
Price  30  cents  each  postpaid 
anywhere. 

COLE  A MORGAN,  INC. 
P.O.Box  473  Now  York,  N.  Y. 


LEARN  WIRELESS  TELEGRAPHY 

Fnaolnntln a and  Educational  Work— Big  Balarlam-Prepara  Now 

The  United  States  Shipping  Board  is  making  heavy  demands  upon  usfor  Dodge -trained  wirMessoper- 
ators.  Travel  all  over  the  world,  secure,  free,  unsurpas  _d  living  accommodations  and  earn  a bigsalary. 

Wo  Moo  Teach  Morse  (Wire)  Telegraphy  and  Railway  accounting 

Schoel  established  45  veers.  Endorsed  by  v-ireless.  railway  and  telegraph  officials.  Low 
rates.  Students  can  earn  living  expenses  while  attending  school.  Catalog  Free.  Write  Todsy. 
Dodge's  Telegraph  and  Wlraleaa  InotHute  IQth  Of. Valparaiso,  Indiana 


THE  BARR 

Mercury-Cup  Wireless  Detector 

The  most  efficient  Detector  on  the  market. 
Tested  by  the  United  States  Government  and 
Marconi  Wireless  Telegraph  Co. 

Increases  the  efficiency  of  every  wireless  re- 
ceiving set  by  making  the  signals  clear,  sharp 
and  distinct. 

Instantly  adjustable  at  a constant  pressure. 

For  full  Information  and  price — write 

The  Barr  Mercury-Cup  Detector,  Dept.  D,  The  Wyoming,  Washington,  D.  C. 
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RADIO  TELEGRAPH 
AND  TELEPHONE 
APPARATUS 

Complete  equipment  for  the 
amateur  and  the  laboratory. 

We  cordially  invite  an  inspection 
of  the  high  grade  radio  apparatus  . 
at  our  office. 

The  Atlantic  Radio  Co. 

Incorporated 

34  Batterymarch  St. 

BOSTON,  MASS. 


“Sea,  Land 
and  Air” 

Published  by  The  Wireless 
Press,  Sydney,  N.  S.  W. 

Controlled  by  Amalgamated 
Wireless  (Australasia)  Ltd. 

HERE  you  have  a new  monthly 
journal,  published  in  Austra- 
lia for  radio  men  everywhere. 

Its  72  pages  of  interesting  text, 
illustrations  and  diagrams  present 
the  very  latest  developments  in 
wireless  work. 

All  Australasian  matters  relating 
to  Radio  Telephony,  Radio  Teleg- 
raphy, Mercantile  Marine,  Navy 
and  Aviation  are  described  and  il- 
lustrated fully — right  up  to  the 
minute. 

Technical  subjects  are  described 
in  simplest  terms. 

Price,  $3.00  per  year 
25  cents  per  copy 

For  sale  by 

WIRELESS  PRESS,  Inc. 

1805  Wool  worth  Hid  s.  New  York 


bility  of  introducing  additional  radio 
legislation,  not  holding  hearings  on 
bills  already  introduced  on  the  floor  of 
the  Senate. 

The  situation  is  not  one  to  cause 
immediate  alarm  to  amateurs.  The 
progress  of  these  bills  and  proposals 
will  be  carefully  watched,  however, 
and  a campaign  be  organized  instant- 
ly, should  amateur  communication  be 
threatened  with  measures  of  extinc- 
tion. Meanwhile,  as  in  the  past,  it  is 
the  policy  of  your  officers  to  withhold 
protests  until  the  issue  looks  critical. 
It  is  hoped  that  members  will  not  give 
themselves  undue  concern  over  the 
hysterical  outbursts  of  those  poorly  in- 
formed. Your  Association  and  its 
organ,  this  magazine,  will  keep  you  re- 
liably informed  and  sound  whatever 
warnings  are  needed,  knowing  that 
you  will  rise  to  the  occasion  and  set 
Congress  straight  if  our  Senators  and 
Representatives  get  on  dangerous 
ground.  j Andrew  White, 

Acting  President,  N.  A.  W.  A. 

Giving  the  Editor  Facts 

'T'HE  officers  of  the  Association  are 
anxious  to  enlist  the  co-operation  of 
all  members  in  securing  proper  repre- 
sentation of  the  amateur's  case  in  the 
newspapers  of  the  country.  It  is  urged 
that  the  local  papers  be  watched  close- 
ly and  when  news  items  are  printed 
giving  only  the  viewpoint  of  the  Navy 
on  the  subject  of  Government  owner- 
ship, that  an  appeal  be  made  to  the 
newspapers  to  include  an  expression 
from  the  experimental  side  of  the  art. 
Specially  important  are  the  editorial 
columns,  which  should  be  closely 
watched.  Editorial  writers  are  emi- 
nently fair  in  estimating  the  merits  of 
questions  of  public  interest,*  providing 
both  sides  of  the  arguments  are  before 
them.  Thus  if  some  newspaper  edi- 
torial looks  unfair  from  the  amateur 
standpoint  it  is  up  to  members  to  write 
immediately  to  the  editor  of  that  news- 
paper. Such  communications  will  be 
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Radio  Apparatus 

Mailed  Postpaid 


Tills  forty -Pago  book 
of  Radio  Apparatus 
shows  nearly  all  the 
latest  appliances  both 
for  receiving  and  send- 
ing wireless  messages. 
It  is  written  In  non- 
technical terms  so  that 
it  can  be  understood  just 
as  easily  by  the  Inex- 
perienced person  as  by 
the  wireless  expert. 

Prices  are  low  when 
you  consider  the  qual- 
ity of  the  apparatus. 
Here  is  a sample  of  our 
prices: 

6A93I4— % K.  W. 

Meteor  Wireless  Trans- 
former, 10,000  volt  sec- 
ondary   S I 3.95 

There  are  many  bar- 
gains just  like  this. 
Send  for  this  book. 
7044W.  today. 


PERFECTION 

LETTERING  and  DRAWING  PEN 

A BOON  TO  DRAFTSMEN 
AND  ANY  ONE  WHO 
DOES  LETTERING 


Made  in  eight  sizes  to  fit 
all  requirements: 

Something  different  and 
something  good. 

Writes  with  a steady,  vel- 
vety touch  and  eliminates 
that  constant  cleaning  and 
refilling. 

Make  lettering  play  instead 
of  work. 

No  ‘Drafting  Room  can 
afford  to  be  without  a 
“ PERFECTION ” 


Simple 

Efficient 

Durable 

Perfection 


SAVES 


Time 

Labor 

Temper 

Money 


ylsk.  for  particulars 
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Paper  Co. 

Sensitised  Papers  — Drawing  Materials 

102  Reade  St.,  New  York  City 
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LOUD  CLEAR  SIGNALS!! 

AT  ALL  TIMES  | 

with  thm 

JONES 
PATENTED 
CRYSTAL 
DETECTOR 

Six  different  surfaces  of  the  Crystal, 
subject  to  the  action  of  the  needle,  with- 
out changing  the  position  of  the  Crystal. 
Price  $4.00  net. 


Two  hundred  to  Eight  thousand  meters 
with  this  Cabinet  Vacuum  Tube  Transformer. 
The  entire  circuit  Is  exposed  upon  the 
front  panel,  by 
binding  posts,  mak- 
ing possible  any 
number  of  changes 
without  interfering 
with  Initial  hookup. 
Can  also  be  used  as 
separate  A u d l o n 
panel. 

One  Step  Ampli- 
fier, fitted  with 
latest  hollow  core 
type  of  coil.  Ampli- 
fication so  great, 
that  more  than  two 
steps  are  inadvisable. 

New  Bulletin  just 
Issued  mailed  upon 
request. 

The  JONES  RADIO  COMPANY 

Makers  ef  Ike  JONES  PATENTED  CRYSTAL  DETECTOR 
884  Monroe  Street,  Brooklyn,  N.  T, 


Wireless 


Supplies— Apparatus 

Knob  (illustrated  above)  1%  x %" 

Hole  through  center  for  mounting,  Postpaid  20c 

CONTACT  POINTS,  brass,  7/32  x 7/32 
with  screw  for  mounting.  Postpaid,  per 
dozen,  25  cents. 

CONSOLIDATED  RA- 
DIO CALL  BOOK, 

Postpaid  31.00. 

KNOB  AND  SWITCH 
LEVER,  mounted  on 
brass  bearing  ahd 
shaft  2 inches  long 
threaded  6-32.  Knob 
used  illustrated  above. 

Each,  40  cents;  post- 
age,' 6 cents. 

Brass  contact  point  as  illustrated  be- 
low, per  doz.,  35c,  postage.  2c. 
Price  Includes  one  nut.  Extra 
nuts,  per  doz.,  8 cents  postpaid. 

Bakelite  panels,  about 
9%xl  OxVi  Black  XX  $4.0t 
I9xl9xVi  Black  XX  8.00 
9Vfexl9x3/16  Black  XX  3.00 
10x19x3 '16  Black  XX  6.00 
Send  5 cts.  In  stamps  for  catalog  and  get 
on  our  mailing  list  for  future  bulletins. 

A.  H.  CORWIN  & CO. 

924  Kinney  Building  Newark,  N.  J. 


published,  if  informative.  For  the 
guidance  of  members  the  following 
specimen  is  given,  an  item  which  was 
sent  to  the  New  York  Herald  from 
Association  headquarters,  immediately 
after  Secretary  Daniels’  letters  had 
been  published  and  editorial  comment 
made  thereon. 

This  is  how  the  communication  ap- 
peared in  that  newspaper: 

To  the  Editor  of  the  Herald : 

Your  editorial  of  June  7 under  the 
heading  “Radio  Control”  gives  some 
incorrect  impressions  as  to  the  prac- 
tical working  of  wireless.  Exception  is 
taken  to  the  statement  that  government 
control  over  radio  transmission  is  justi- 
fied in  peace  “by  the  many  difficulties 
and  at  times  dangers  caused  previous 
to  the  outbreak  of  hostilities  by  the 
inconsiderate  or  mischievous  work  of 
uncontrolled  operators.” 

I view  this  as  an  unjustified  criti- 
cism of  amateur  wireless  men,  and  one 
which  has  no  foundation  in  fact.  This 
whole  subject  was  investigated  by  the 
House  Committee  on  Merchant  Marine 
last  December,  and  the  navy  officials 
interested  in  putting  through  a govern- 
ment ownership  bill  had  to  frankly 
admit  the  great  assistance  rendered  by 
amateurs. 

Be  reminded  also  that  prior  to  the 
outbreak  of  hostilities  it  was  an  ama- 
teur who  detected  the  unneutral  mes- 
sages from  the  German  owned  station 
at  Say ville ; also  that  the  man  selected 
as  assistant  to  the  Director  of  Naval 
Communications  during  the  war  was 
an  amateur,  and  that  the  chief  operator 
in  Washington  was  a civilian  com- 
mercial operator. 

Your  editorial  assumes  that  official 
control  by  the  navy  need  not  interfere 
with  amateur  efforts.  The  testimony 
of  radio  experts  and  the  decision  of 
the  Congressional  committee  gives  the 
exactly  opposite  view.  It  is  well  estab- 
lished in  the  field  of  wireless  that  the 
short  wave-lengths  and  low  powers 
used  in  this  experimental  work  insure 
that  interference  is  practically  negligi- 
ble. 

It  should  be  understood  also  “the 
official  and  commercial  demands”  for 
message  traffic  through  organized  and 
authorized  plants  have  nothing  to  do 
with  the  technical  development  of  the 
art  or  working  out  “vexing  problems 
that  require  free  air.” 

J.  Andrew  White. 

Eastern  Amateurs,  Attention! 

DY  AUTHORITY  of  the  Director 
Naval  Communications,  commenc- 
ing about  October  5th,  a code  broad- 
cast schedule,  addressed  to  all  ama- 
teurs, will  be  transmitted  by  the  Naval 
Radio  Station,  44  Whitehall  Street, 
New  York,  on  1500  meters.  This 
broadcast  will  be  transmitted  imme- 
diately following  the  9 :00  P.  M.  press 
schedule. 
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Marconi  victor 


Six  Double-faced  Marconi  Victor 
Records,  with  instruction  Manual 


$6.00 
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In  it  you  will  find  articles 
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useful  to  Wireless  Stu- 
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Mr. 

Bucher’s 

New 

Book 


VACUUM  TUBES  IN  WIRELESS  COMMUNICATION  By  Elmer  E.  Bucher 

The  only  text  book  on  the  market  devoted  solely  to  the  various 
applications  of  the  Oscillation  YaJve. 

An  elementary  text  book  for  students,  operators,  experimenters 
and  engineers.  Naval  wireless  men  find  this  book  especially  helpful. 

Tells  In  understandable  language  the  fundamental  operating  prin- 
ciple of  the  vacuum  tube. 

Shows  over  100  different  circuits  for  the  practical  use  of  the 
Vacuum  Tube  as  a Detector,  Hadio  or  Audio  Frequency  Amplifier, 
Regenerative  Receiver.  Beat  Receiver  and  Generator  of  Radio  Fre- 
quency Currents. 

More  than  100  diagrams  reveal,  step  by  step,  in  simple  and  direct 
fo  rm,  the  uses  of  the  vacuum  tube. 

Cloth.  Size  6x9  Inches.  184  page*,  130  diagrams  andfi  *7e 
Illustrations.  Price $ 1 • 7 5 


RADIO  INSTRUMENTS  AND  ME 

Here  is  a book  that  should  be  In  the  hands  of  every  wireless  currents 

worker.  It  answers  the  questions  you  want  to  ask  and  will  add  Current 

materially  to  the  efficiency  of  your  wireless  work.  ments,  1 

Under  the  general  heads  that  follow  It  treats  simply  and  concisely  Calculat 

of  all  phases  of  the  subjects  Indicated.  These  are  some  of  the  sub-  High  fr< 

jects:  Fundamentals  of  electromagnetism.  Principles  of  alternating  Cloth  he 

PRACTICAL  WIRELESS  TELEGRAPHY  By  Elmer  E.  Bucher 

More  than  56,000  copies  of  this  book  have  been  sold  to  date.  It  Is  used  in 
practically  every  school,  college  and  library  in  this  country. 

PRACTICAL  WIRELESS  TELEGRAPHY  Is  the  recognized  standard  wireless 
text  book.  It  furnishes  much  information  of  utmost  value  in  regard  to  the 
very  latest  styles  of  wireless  sets  now  In  use. 

It  is  the  first  wireless  text  book  to  treat  each  topic  separately  and  complete- 
ly. furnishing  a progressive  study  JTrom  first  principles  to  expert  practice. 
Starting  with  elementary  data.  If  progresses,  chapter  by  chapter,  over  the 
“entire  field  of  wireless — fundamentals,  ^instruction  and  practical  operation. 

Size  6x9  inches,  352  pages,  340  illustrations,  handsomely  bound  in®-*  *7  c 
full  cloth.  Price  fl.7D 


RADIO  TELEPHONY  By  Alfred  N.  Goldsmith.  Ph.D. 

It  Is  the  only  book  treating  the  subject  of  Kudlo  Telephony  in  all 
Its  aspects. 

This  complete  text  on  radio  telephony  Is  Intended  for  radio  engi- 
neers, operators  and  experimenters,  aiso  radio  electricians  In  the 
Navy,  men  in  the  Signal  Corps  ami  especially  men  In  the  Aviation 
Service  who  handle  radio  equipments.  Students  and  others  who 
desire  to  be  clearly  informed  concerning  this  newest  and  most  Inter- 
esting branch  of  electric  communication  need  this  book. 

It  is  written  in  clear  style,  and  presupposes  very  little  knowledge 
of  radio.  Fully  Illustrated  with  wiring  diagrams  and  previously 
unpublished  photographs  of  “wireless  telephone”  apparatus. 

There  are  over  400  separate  topics  listed  in  a carefully  prepared 
index. 

Size  6x9  inches.  256  pages,  226  Illustrations.  Full  cloth,  *49  aa 
stamped  In  gold.  Price 


AND  MEASUREMENTS 

currents,  Radio  circuits.  Damping.  Wave  meters.  Condensers.  Colls, 
Current  measurements.  Instruments  and  methods  of  radio  measure- 
ments, Resistance  measurement,  Sources  of  high  frequency  current. 
Calculation  of  capacity  and  inductance.  Design  of  Inductance  coils. 
High  frequency  resistance.  Miscellaneous  formulas  and  data.**  og 
Cloth  bound.  330  page*.  Fully  illustrated.  Price 
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the  books  checked  below. 
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ELEMENTARY  PRINCIPLES  OF  WIRELESS  TELEGRAPHY  By  R.  D.  Bangay 

Part  I 

This  book  has  been  used  very  largely  for  the  training  of  Telegraphists  to 
take  sole  charge  of  complete  Wireless  Telegraph  Installations.  All  parts  of 
the  transmitting  and  receiving  apparatus  are  described  in  a way  to  give  the 
student  a sound  working  knowledge  of  the  apparatus  entrusted  to  his  care. 

Cloth,  212  pages,  132  Illustrations. 

Part  II 

This  second  volume  deals  particularly  with  the  component  parts  of  a Trans- 
mitter. Each  part  is  explained  separately  and  fully,  n^.i  L-  to  OC 

242  pages.  302  illustrations.  Fitli'cloth.  Price . . . DOtH  DOOKS  lOr 

MAGNETISM  AND  ELECTRICITY  FOR  HOME  STUDY.  By  H.  E.  Penrose 

Every  person  Interested  In  electricity  can  obtain  a thorough  grasp  of  the 
elementary  principles  of  this  s'ien  e without  previous  acquaintance  with  the 
subject,  through  the  study  of  this  book. 

During  the  war,  Mr.  Penrose  instructed  hundreds  of  men  In  the  Royal  Flying 
Corps,  the  Royal  Navy.  Transport  Service  and  Mercantile  Marine  in  England 
and  this  experience  made  possible  a book  of  unusual  value.  *7 p 

224  Illustrations.  515  pages.  Full  cloth.  Postpaid.  Price  yLfg 
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Various  items  of  interest  to  ama- 
teurs, such  as  the  establishment  of  new 
stations,  changes  in  wave-lengths  of 
high  power  stations,  etc.,  will  be  trans- 
mitted in  this  broadcast. 

Copies  of  the  code  to  be  used  may  be 
obtained  by  any  amateur  by  writing  a 
request  to  the  District  Communication 
Superintendent,  44  Whitehall  Street, 
New  York  City.  When  writing  this 
request  an  amateur  should  give  the 
following  information : 

1.  Name. 

2.  Address. 

3.  Age. 

4.  Data  concerning  any  military 
service. 

5.  Commercial  experience,  if  any 
performed. 

6.  Class  of  operator’s  license,  if 
any. 

7.  Number  of  words  per  minute  he 
can  copy. 

8.  Education. 

9.  Size  and  power  of  transmitting 
set,  if  any  erected. 

10.  Type  of  undamped  wave  re- 
ceiver, if  one  installed. 

11.  Name  of  any  radio  organization 
or  club  to  which  he  may  belong. 

The  object  of  this  radio  broadcast 
is  to  maintain  the  interest  of  radio  ama- 
teurs and  to  train  them  in  receiving 
code. 

At  present  there  is  no  medium  power 
undamped  wave  transmitter  in  the 
Third  District,  but,  should  one  be  in- 
stalled, it  is  hoped  to  establish  an  un- 
damped wave  broadcast  schedule  tor 
amateurs. 


Queries  Answered 

Answer*  will  be  given  in  this  department  to 
questions  of  subscribers,  covering  the  full  ranp 
of  wireless  subjects,  but  only  those  which  relsti 
to  the  technical  phases  of  the  art  and  which  sit 
of  general  interest  to  readers  will  be  published 
here.  The  subscriber's  name  and  address  must  he 
given  in  all  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necessary  they 
must  be  on  a separate  sheet  and  drawn  with  India 
ink.  Hot  more  than  five  questions  of  one  reader 
can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 
Positively  no  Questions  Answered  by  Mail. 

N.  J.  F.,  Feeding  Hills,  Mass.: 

Inasmuch  as  your  house  is  1000  feet  from 
the  high,  tension  sub-station  you  will  experi- 
ence no  difficulty  due  to  inductance  except 
at  times  when  circuit  breakers  discharge, 
etc.,  and  this  is  infrequent.  If  you  do  not 
care  to  purchase  apparatus  we  suggest  that 
you  make  it  for  yourself.  A great  many 
books  giving  information  which  will  enable 
you  to  construct  apparatus  have  been 
printed  and  in  addition  you  will  find  con- 
struction articles  in  every  issue  of  The 
Wireless  Age. 

* * * 

C.  P.  B.,  Edgemere,  Long  Island : 

In  order  to  receive  signals  using  the  cir- 
cuit which  you  show,  it  is  necessary  to  pro- 
vide a stopping  condenser,  which  you  have 
done  in  your  second  circuit.  In  the  first 
diagram,  your  oscillatory  circuit  ha-  ‘>een 
short  circuited  by  the  crystal  detector.  This 
stopping  condenser  should  have  a value  for 
crystals  of  about  .005  microfarad  and  may 
be  fixed.  You  would  obtain  better  results 
if  you  tuned  your  antenna  circuit  by  a v iria- 
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YOUR  OPPORTUNITY 

Canceled  Government  Contracts 

We  have  secured  a large  quantity  of  Small  Motors,  Generators  and  ChargingOutfita. 
This  material  is  new,  still  in  original  cases  and  carries  the  full  factory  guarantee. 

This  is  Your  Opportunity  to  buy  new,  guaranteed 
Electrical  Apparatus  of  Standard  Manufacture 

.50 


Batter 


r6^ring 


For  uh on  110  volt.  A.  C-.  60 
cycle,  tingle  phase  current  only. 

80  watt*.  8 volts,  <2*  A O 
10  amperes  . 

150  watts.  15  volts,  Q 

10  amperes  qJpOO’**^ 

300  $94-so 

All  outfits  complete  with  switch- 
board at  cut  shown. 


HD  INDUCTION 
•f.MOTOR 
110  or  220  volts,  A.  C. 

60  cycle,  single  phase, 

1750  R.  P.  M. 

ALL  MOTORS  COMPLETE  AS  CUT 


D 110  volts 
• r*  A.  C.,  60 


Mail  $5.00  caah  or 
Money  Order.  We 
will  send  C.  0.  D. 
subject  to  full  ex- 
amination. 

MONEY  BACK 
GUARANTEE 


WRITE  FOR  CATALOGUE.  BARGAINS  IN  MC'TORS  AND  GENERATORS. 


SO  cycle.  3 #e  > pSats.  Contests,  ptshty  and  bss« 

1 H P.  $59.50  “ - ■ 


SPECIAL  QUANTITY  PRICES 

10  ”°  REPULSION  MOTORS 


2 H.  P.  $72.60 


3 H.  P. 
6 H.  P. 


NFW  MATARt 

HCVT'  mU  I UKw  V2 Hp7$44-M  lHp. $67m 


CHAS.  H.  JOHNSTON 
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PITTSBURGH,  PA. 


SPECIAL  FOR  THIS  MONTH 

New  type  variable  Condenser.  Low-high  frequency  resistance. 

*a*,n  finished  nickeled  case.  Bureau  of  Standards  nhtl«. 

C allbraled  curve  910.00 

Same  condenser  unmonnted,  for  panel  work 97.00 

Copper  foil  mica  dielectric  Stopping:  Condenser  91.50 

Latest  type  receiving  Cabinets  covering  200-20,000  meters  in  three  units. 

Real  Commercial  type  apparatus  designed  specially  for  the  Amateur  trade. 

Calibrated  Inductance  units  in  both  Lite  and  solid  wire. 

Standard  and  Special  parts,  strongly  featuring  individuality 

Descriptive  literature  upon  request. 

140  Itreet*  THE  COLIN  B.  KENNEDY  COMPANY 

Phone  Kearny  5980  Special  Radio  and  Electrical  Apparatat 
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tion  of  your  primary  inductance  or  by  the 
use  of  a condenser  either  in  series  or  in 
shunt  with  the  antenna. 

With  an  aerial  having  a fundamental 
wave-length  of  200  meters  the  maximum 
range  of  your  coupler,  according  to  figures 
which  you  have  given,  is  approximately 
1000m.  With  this  same  arrangement  coils 
having  an.  inductance  of  1,000,000  centi- 
meters and  2,500,000  would  tune  up  to  ap- 
proximately 1400m  and  2100m  respectively. 

* * * 

Wm.  Eadie,  Franklin,  N.  Y. : 

Instructions  for  building  a radio  telephone 
which  would  serve  your  purpose  fully,  were 
printed  in  the  June  and  subsequent  issues  of 
The  Wireless  Age.  There  is  no  informa- 
tion available  concerning  the  “tube  unit” 
and  the  “No.  2 oscillating  audions”  which 
you  mentioned. 

* * * 

F.  W.,  Los  Angeles : 

As  far  as  we  are  able  to  gather  from 
what  you  say  concerning  your  outfit,  you 
should  be  able  to  receive  time  signals  with 
your  present  loose  coupler.  The  fact  that 
you  get  a humming  noise  after  the  15th  tap 
on  the  primary  winding  very  probably  indi- 
cates that  the  circuit  is  open  at  that  point. 

It  is  reasonably  certain  that  if  your  wind- 
ings are  intact  you  should  have  no  difficulty. 

For  the  reception  of  wave-lengths  up  to 
3000  meters,  we  would  suggest  that  you 
provide  yourself  with  an  antenna  100  ft.  or 
more  in  length  and  50  ft.  or  more  in  height, 
at  least.  Your  results  will  not  be  worth 
while  on  the  longer  wave-lengths  with  your 
present  antenna.  Your  circuit  diagram  ap- 
pears to  be  all  right.  If  you  wish  to  try 
for  the  longer  wave-lengths  with  your  pres- 
ent antenna  a loading  coil  of  about  the 
same  dimensions  as  the  primary  of  your 
coupler  would  be  advisable. 

The  hook-up  which  you  have  shown  is 
suitable  for  the  reception  of  wireless  tele- 
phone messages.  We  do  not  know  of  any 
stations  on  the  Pacific  coast  which  are  ex- 
perimenting with  radio  phones.  The  wave- 
lengths used  by  aeroplane  outfits  usually  run 
between  250  and  750  meters. 

Inasmuch  as  you  give  us  no  data  as  to  the 
number  of  turns  on  primary  and  secondary 
of  your  spark  coil  it  will  be  impossible  for 
us  to  tell  you  what  spark  length  it  should 
give  and  what  battery  you  should  use  in 
connection  with  it. 

* * * 

E.  H.,  Jersey  City: 

The  two  tone  note  of  the  New  York 
Herald  spark  which  you  refer  to  is  in  all 
probability  due  to  an  improper  adjustment 
of  the  transmitter  and  a faulty  spark  gap. 

As  we  understand  it,  all  the  radio  stations 
in  and  around  New  York  are  controlled 
from  one  point.  This  makes  it  possible  to 
connect  two  or  more  stations  so  that  they 
are  controlled  by  the  same  manually  oper- 
ated key.  It  might  be  desirable  to  do  this  in 
case  all  the  stations  so  connected  were 
working  on  different  wave-lengths  in  order 
that  receiving  operators  who  are  tuned  to 
the  various  standard  wave-lengths  might  be 
reached  without  delay. 

In  answer  to  your  question  regarding  cir- 
cuits for  the  vacuum  tube  the  regenerative 
circuit  is  preferred  by  most  amateurs. 

* * * 

W.  J.  M.,  Charleston,  S.  C. : 

We  very  much  regret  that,  due  to  lack  of 
information,  we  are  unable  to  put  you  in 
touch  with  any  one  who  can  furnish  you 
with  the  voice  amplifier. 

* * * 

J.  M.,  New  York  City: 

(See  page  38  of  this  issue.) 
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Range  200-3000m 
Price  . . . $12.00 
0||B 

Bakelite  panels, 
Oak  cabinet,  Pri- 
mary and  Second- 
ary switches, 
Concentrated 
winding  thruout. 

An  ideal  tuner  for  amateur,  professional,  or 
experimenter.  A wider  range  and  better 
construction  than  you  can  obtain  anywhere 
else  for  the  money. 

Clapp  - Eastham 

161  Main  Street 

Charge  your  Storage  battery 
with  the  Cambridge  Rectifier. 

A3-centstamp  brings  Bulletins 
Y and  R 

110v-60' — > Rectifier $22.00 


Company 

Cambridge,  Mass. 


Rectifier 


TR  AC0  Radio  Apparatus  Yields  Results 

Quality,  dependability,  and  beauty  are  gradually 
uniting  to  form  the  experimenters’  Ideal.  A 
reputation  is  not  acquired  in  one  year,  ours  is 
now  at  the  age  of  seven.  Be  diplomatic, 
easy,  be  wise  when  you  have  the  imi- 
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Type  93  Undamped  Wave  Set 


tators  “Cunning 
Schemes”  in  book- 
let form  on  “every- 
thing before  you.” 
It  is  unnecessary  that 
you  swell  the  list  of 
the  “ Buncoed.” 

Would  you  enjoy  the 
piercing  signals  tof  the 
powerful  foreign  and  do- 
mestic undamped  wave 
stations  now  operating  ? 
We  recommend  to  you 
our  Type  93  long  wave 
set.  It  is  easy  to  operate, 
remarkably  efficient 
on  waves  from  400  to 
18,000  meters.  A switch 
changes  from  damped  to 
undamped. 

The  price  is  reasonable 

Send  Stamp  for  Bulletin 

The  Radio  Apparatus  Co. 
POTTSTOWN,  PENNA. 
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JOHN  FIRTH  & COMPANY,  Inc. 

81  NEW  STREET,  NEW  YORK 


Sole  distributors  of  the  Baldwin  Mica 
Diaphragm  Telephones,  Balanced  Armature 
Type.  The  most  sensitive  telephone  on  the 
market.  Standardized  hy  all  the  navies  of 
the  world. 


Manufacturers  of  Kolster  Portable  Decremeters,  Vdave 
dieters,  and  All  High  Class  Pleasuring  Instruments 


TYPE  L101  COIL  MOUNTING 
Also  Made  in  Other  Styles 


VERNIER  CONDENSER 
Made  in  Various  Sizes.  From  $10.00  to  $18 


Our  new  VERNIER  CONDENSER  when  used  in  connection  with  the  devices  illustrated  above  complete 
a long  wave  receiving  set  which  cannot  be  surpassed  for  double  the  money.  Catalog  sent  upon  receipt 
of  ten  cents  to  defray  postage.  Particulars  and  prices  on  application. 

De  Forest  Radio  Tel.  & Tel.  Co.,  1415  Sedgwick  Avenue,  New  York  City 
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Graduating  Students  Every  Week 

and  placing  them  in  lucrative  positions  on  land  and  sea. 

SERVICE  RADIO  SCHOOL 

Conceded  to  be  the  Foremoet 
We  also  give  Correspondence  Course. 

Dept.  L,  900-2  Pa.  Are.  ...  Waikiagtog,  D.  C. 


First  Class  Operators 
Wanted 

for  the  Marconi  high  power  service. 
Vacancies  at  Belmar,  Chatham  and 
New  York. 

Requirements:  Good  sending  and 
correct  reception  in  code  and  plain 
language  at  28  to  30  words  per 
minute. 

Sounder  reception,  punching  per- 
forated transmitting  slip,  receiving 
automatic  received  signals,  touch 
system  typewriting,  and  good  hand- 
writing are  recommendations. 

Permanent  positions  with  splen- 
did opportunities  for  advancement ; 
good  salaries:  vacations  with  pay. 
free  insurance,  free  living  quarters 
at  wireless  stations.  Tennis,  boat- 
ing, bathing,  billiards,  circulating 
libraries,  music,  etc. 

APPLY  TRAFFIC  MANAGER, 
MARCONI  COMPANY, 
Woolworth  Building,  New  York. 


" THERE’S  MONEY  IN  IT” 

® LEARN  TELEGRAPHY^ 

:_".".”MORSE  AND  WIR ELESSzi-7."“. 


a TEACH  YOURSELF 

|0  half  usual  time,  at  trifling  cost,  with  the  wonderful  Automatic  Transmitter.  THE 
OMNI  GRAPH.  Sends  unlimited  Morse  or  Continental  messages,  at  any  speed. 
Just  88  an  operator  would.  Afctfd  ky  l).  S.  fiomsmeiL  4 styles.  Catilifse  free. 

■ i I OMNIGRAPH  MFC.  CO.,  89-C.  Cortlandt  St.,  New  York 


New  Undamped  Wave  Coupler  No.  749 


1 1 


Our  new  coupler  No.  749  Is  32"  long,  9* 
wide,  and  10"  high,  over  all,  and  on  an 
average-sized  Antenna  tunes  to  15,000 
meters.  This  coupler,  used  with 
the  new  CHAMBERS'  SYSTEM  or 
CIRCUIT,  will  bring  In  signals 
from  domestic  and  foreign  Arc  Sta- 
tions surprisingly  loud  and  clear. 
Note  the  difference  In  size  of  our 
No.  748  and  No.  749. 

We  claim  to  be  the  original  In- 
ventors of  a SYSTEM  or  CIRCUIT 
for  the  reception  of  the  undamped 
waves  without  the  use  of  Loading  i 
Colls  or  Oscillating  Colls,  as  they 
are  sometimes  called;  as  with  our 
SYSTEM  or  CIRCUIT  only  two  inductively  Coupled  Colls 
are  necessary.  Circuit  supplied  with  each  coupler.  Price 
$24.00.  Send  for  descriptive  matter. 

F.  B.  CHAMBERS  & CO.  2046  Arch  Street.  Philadelphia.  Pa. 
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Bostors.  Hus. 

COMMERCIAL  WIRELESS. — Tremendous  demand  for  Wireless  operators!  Splendid  opportunities  now  in  the 
Merchant  Marine.  Big  salaries!  Junior  operators  $100  per  month;  Chief  operators  $125,  food  and  quarters  besides. 
Equivalent  ashore  from  $40  to  $50  a week.  Our  graduates  now  in  all  parts  of  the  world  as  Inspectors,  Instructors, 
Engineers,  Operators,  etc.,  etc.  During  the  war  period  alone  the  Eastern  Radio  Institute  gave  training  to  thousands 
of  students;  more  than  all  other  schools  in  New  England  combined.  Remember  the  E'astern  Radio  Institute  is  the 
oldest,  largest  and  best  equipped  telegraph  school  in  New  England  and  has  THOl’SAN  DS  of  satisfied  graduates 
to  its  credit.  Endorsed  by  Government  and  Marconi  officials. 

Thorough  and  practical  courses  in  Wireless.  Commercial.  Railroad  and  Brokerage  telegraphy. 


Day  and  Evening  Classes.  Start  Any  Monday.  Send  for  Prospectus. 
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BATTERIES 

MANUFACTURED 

BY 

THIS  COMPANY 
ARE  USED 

by  Large  Central  Light- 
ing and  Power  Com- 
panies. 

•By  Telephone  and  Tele- 
graph Companies  and 
for  Wireless. 

For  Mine  Locomotives, 
Battery  Street  Cars, 
Railway  Signals,  Etc. 
For  Electrical  Vehicles 
and  Industrial  Trucks. 
For  Automobile  Start- 
ing and  Lighting. 


“Bxi&e”  Batteries 

have  earned  their  right  to  first  consideration  for  Wireless 
Service  and  Emergency  Lighting.  In  this  and  other  fields 
where  the  application  of  storage  battery  power  is  an  im- 
portant factor,  they  have  proved  their  ability  to  give  in- 
stant and  adequate  power,  and  long  life. 

Thirty-one  years  of  storage  battery  building  experience  is 
built  into  “fixlbe"  Battery.  That  experience  is  an  assur- 
ance of  consistent  and  dependable  storage  battery  per- 
formance to  the  “l£xit>e”  user. 

The  Electric  Storage  RattekyCo. 

The  largest  manufacturer  of  Storage  Batteries  in  the  world. 

1888  - PHILADELPHIA  * ltlt 

New  York  Chicago  Cleveland  Rochester  Minneapolis  Washington  DfehVfcf 

Boston  St.  Louts  Atlanta  Pittsburgh  Kansas  City  Detroit  Sah  ritnfcUcb 

Special  Canadian  Representative  - Chat.  E.  Goad  Engineering  Cb.,  lOB  Bbhd  Bh,  Tbronto 
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Bunnell  Instruments  Always  Satisfy 

Our  J ove  Detectors  Simplest  and  Best 

Sample  mailed  for  $1.44  Tested  and  Guaranteed  Galena  25  cents 

OUR  CONDENSERS.  TRANSFORMERS  ETC..  ARE  HIGH  GRADE  BUT  INEXPENSIVE 
Sent  stamp  for  our  No.  40-W  Catalog. 


J.  H.  BUNNELL  & CO.  - - - 32  Park  Place,  New  York  City,  N.  Y. 
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Young  men  seeking  remunerative  employ- 
ment as  Radio  Operators  should  investigate 
our  course  without  delay.  The  demand  for 
expert  operators  exceeds  the  supply.  Present 
conditions  indicate  that  from  1,000  to  2,000 
licensed  men  will  be  required  before  the  end 
of  the  year. 

No  restrictions  are  placed  upon  our  grad- 
uates. They  are  free  to  take  employment 
wherever  the  opportunity  is  presented. 

The  pay  of  the  Senior  ship  operator  is 
equivalent  to  a salary  of  $200  per  month 
ashore. 


25 


ARGON 


INSTITUTE 

25  Elm  Street,  New  York  City 


l)ny  Telephone,  Barclay  7010 


The  High  Power  Service  of  the  Marconi 
Company  has  several  openings  for  expert  Con- 
tinental Morse  operators  capable  of  reading 
either  buzzer  or  sounder  signals.  Men  who 
have  had  experience  in  Wheatstone  perforating 
and  operation  are  preferred. 

The  Radio  Laboratory  of  the  Institute  is 
the  most  completely  equipped  in  the  United 
States.  All  types  of  commercial  wireless 
are  installed  for  daily  use  of  students. 

The  classes  of  the  Institute  are  open  to 
amateur  experimenters  who  desire  to  obtain 
proficiency  in  the  telegraph  code  or  who  wish 


to  gain  a better  understanding  of  their  ap- 
paratus. Long  distance  receiving  apparatus 
is  in  daily  operation. 

Ship  officers  desiring  to  take  temporary  in- 
struction in  the  Continental  code  while  in 
port  are  invited  to  enroll. 

The  day  class  convenes  from  1 p.  m.  to 
5 p.  m.  The  night  class  from  7.30  p.  m.  to 
9.45  p.  m. 

Expert  Instruction 
Low  Rates 

Spacious  Class  Rooms 


America's  Foremost  School  for  Instruction  in  Wireless  Telegraphy 


Day  and  Evening  Classes  throughout  the  year. 


Remember  we  have  more  than  6,000 
graduate*  to  our  credit. 


Branch  School:  New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 

Address  all  inquiries  lo  Director  of  Instruction 
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ELECTEOCE  INSULATORS-- 


MADE  IN  AMERICA’ 


FIRST  TO  CROSS  OCEAN  IN  AIR 


Standard  of  the  World  for  High  Frequency  Currents  Used  by  UNITED 
STATES  NAVY  and  ARMY,  and  the  Wireless  Telegraph  and  Telephone 

Companies 


"By  courier,  coach  aad  Mil-boat, 
it  took  days  Tor  tb«  sews  of 
Waterloo  to  reach  l.otulon.  Dur- 
ing Lieut.  Commander  Read’s 
flight  to  Halifax,  Assistant  Secre- 
tary Roosevelt  In  Washington  sent 
a radio  message  to  NC-4_  of  whose 
position  in  air  he  had  ho  knowl- 
edge. in  three  minutes  he  had  a 
reply.” 

Extract  from  New  Tork  World, 
June  3,  ISIS. 


Medal  and 
Diploma  received 
at  World’s 
Columbian  Expo- 
sition, Chicago, 
1803 


INSULATION 


NC-4 — ELECT  ROSE  Equipped. 


U.  8.  S.  Caaeln^tL  a 8moke  U.  S.  S.  G-2  ELECTROSE  Eq.dpped. 


Medal  and 
Diploma  received 
at  World's  Fair, 

St.  Louis, 

IBM 

"MADE  IN  AlWE^TCA” 

Mills  stkimhoiuikh  s i'Aikms 

SOLE  MANUFACTURERS  66-82  Washington  Street  27-37  York  Street 

60-76  Front  Street  1-23  Flint  Street 

Brooklyn,  N.  Y.,  America 
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Accurate 


Capacity  Measurements 


Eadio  Engineers  and  Operators  will  welcome  this  unique  instrument — 


Model  372 


Weston  Electrical  Instruments  for  every  field  of  Indicating  Electrical  Measurement. 

Address  your  nearest  Weston  Agent,  or  write  the  Home  Office  for  Catalogs  and  Bulletins,  stating  the  especial  field  that 

Interests  you. 

WESTON  ELECTRICAL  INSTRUMENT  COMPANY,  27  WESTON  AVENUE,  NEWARK,  N.  J. 
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Direct  Reading 

Microfaradmeter 


It  furnishes  a means 
for  determining  the  ca- 
pacity values  of  AERI- 
ALS or  CONDENSERS 
instantaneou  sly  and 
within  an  ACCURACY 
OF  1 PER  CENT  over 
a considerable  range  of 
voltage  and  frequency 
variation. 

The  application  of 
this  remarkable  instru- 
ment is  exceptionally 
simple  and  merely  in- 
volves having  available 
a proper  source  of  al- 
ternating current. 

Bulletin  3001-A  giving 
complete  Information  will  be 
furnished  upon  request. 
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Office  at  New  York,  N.  Y.,  under  the 
Act  of  March  3,  1879 

AUSTRALIA,  97  Clarence  St.,  Sydney,  N.  S.  W. 


12  Step  Inductor,  Type  111 


7 ’’HIS  instrument  is  a compadt  unit  of  indudtance,  adjustable  by 

twelve  Steps  and  divided  into  three  sections,  so  arranged  that  the 
s : s n..  Ti — i l. 


A sections  not  in  use  are  automatically  cut  out.  The  coils  are  bank 
wound  to  reduce  distributed  capacity,  and  form  wound  to  largely 
eliminate  solid  diele<5tric  in  the  fields.  The  design  is  such  that  two  or 
more  of  these  units  may  be  placed  side  by  side,  coupling  being  varied 
by  moving  them  nearer  to  or  farther  away  from  each  other. 


Full  data  will  be  furnished  upon  request 


Prices,  according  to  indudtance $ 1 2.00  to  $ 1 6.00 


GENERAL  RADIO  COMPANY 


General  Radio  Building 


CAMBRIDGE,  MASS.,  U.  S.  A. 
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A M R A D 
Variometer 


A M R A D 
Detector  Stand 


A M R A D 
Variable  Air  Condenser 


A M R A D 
Induction  Coil 


AMRAD 

Quenched  Gap  $17.50 


dMERICdflR/lDIOdND 

21  PARK  ROW  (Addr< 


“A  MIR  AD” 

RADIO  PRODUCTS 

Put  Your  Station  On  a Commercial  Plane 

WITH  government  restrictions  on  Radio, 
amateur  stations  throughout  the  coun- 
try are  showing  a tendency  to  develop 
to  commercial  grade. 

With  the  release  of  part  of  our  plant  from 
Government  contracts,  we  offer  the  amateur 
operator  high  grade  radio  equipment  of  the 
most  up-to-date  type,  produced  under  the  di- 
rection of  radio  engineers  of  national  reputa- 
tion, 

Each  individual  piece  of  radio  equip- 
ment bearing  our  name  is  tested 
under  most  exacting  conditions  before 
it  leaves  our  plant  and  is  guaranteed 
mechanically  perfect. 


(Address  Dept.  Rl) 

Factory  at  Medford  Hillside,  Mass. 


NEW  YORK 


Ask  your  dealer  for  these  “Amrad’’  Radio  products.  If  he  does  not  have  them,  order  direct  from  us,  but  send  us 

his  name.  Address  our  department  R-9. 


Whan  writing  to  advertisers  plaase  msntlon  THE  WIRELESS  AGE 

Digitized  by 


Google 


THE  WIRELESS  AGE 


November,  1919 


Federal  Radio  Accessories  and  Parts 


Are  Distinguished  for  Their 
Reliability,  Quality  and  Efficiency 

WRITE  FOR  BULLETIN  101  AND  102 

federal  TfpeA.N'&i  Transformer  » • 

nchssn  ! fiaassn  . , . a 


Deletion 


No.  226-W  Type  A 

AUDIO  FREQUENCY 
Transformer 
$7.10  each 


iOtbUs 


CIRCUIT  WITH  TWO  STAGE  AMPLIFIER 


No.  52-W  2200  Ohms 


LIBERTY  HEAD  SET 

$12.56  per  set 


One  226-W  Transformer  with  one  Marconi  V.  T.  gives . an  energy  amplification  of  400  times. 

(Audibility  amplification  of  20  times.) 

Two  226-W  Transformers  with  two  Marconi  V.  T.’s  give  an  energy  amplification  of  160,000  times. 

(Audibility  amplification  of  400  times.) 

Federal  Telegraph  and  Telephone  Co.  . 

Buffalo,  New  York 


'Radio  'Review 

THE  BRITISH  JOURNAL  ENTIRELY  DEVOTED  TO 

RADIO  SCIENCE 


will  be  the  authoritative  monthly 
journal  of  Wireless  Research.  Pub- 
lished in  London  at  2/6  per  copy. 

Edited  by  Professor  C.  W . O.  Howe,  D.Sc., 
M.I.E.E.,  assisted  by  Philip  R.  Coursey, 
B.Sc.,  AJI.I.E.E. 

Papers  from  the  greatest  Radio  Scientists  of 


A limited 
space 

available  for 
advertisements. 
Particulars  on 
application. 


the  World  will  be  a special  feature  of  the 
"Radio  Review.” 

NO.  I PUBLISHED  OCTOBER 

THE  RADIO  REVIEW 

A monthly  Record  of  Scientific  Progress  in 
Radio-telegraphv  and  Telephony. 

1 is  the  annual  postage  paid  sub- 
«P  • • * O scription  rate  for  United  States, 
Canada  and  Newfoundland. 

Address  for  All  Letters 


Editorial,  Advertisement  and  Publishing  Offices 

THE  RADIO  REVIEW 

12-13  Henrietta  Street,  London,  England 
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TWO  TYPES  OF  MICA  TRANSMITTING  CONDENSERS  SUITA  l.>  FOR 
MODERN  AMATEUR  APPARATUS.  21.000  VOLTS.  .004  MFD. 


Make  Your  Wireless  Apparatus 
Last  Longer  and  Work  Better 

The  wireless  amateur  and  experimenter  is  once  more  busy  constructing  apparatus  for  use 
the  moment  that  orders  go  forward  allowing  amateur  stations  to  open. 

The.kind  of  apparatus  you  used  before  the  war  doubtless  answered  your  purpose  nicely, 
but  just  consider  the  tremendous  advancement  made  in  the  art  during  the  past  two  years 
and  you  will  appreciate  your  modem  apparatus  must  contain  several  new  types  of  equip- 
ment to  bring  it  up  to  date. 

DUBILIER 

MICA  CONDENSERS 

proved  their  real  worth  in  the  Navy,  the  Signal  Corps,  and  as  a part  of  the  equipment  of  the  fighting 
Airplanes  both  here  and  abroad  since  1916.  They  made  it  possible  for  wireless  messages  to  be  sent  and 
received  during  all  kind  of  weather  and  under  most  trying  conditions  when  every  message  had  its  own 
important  st.ry  to  tell  and  had  to  reach  its  destination  without  fail. 

Y 'ii  can  now  purchase  a genuine  DUBILIER  MICA  CONDENSER  for  your  n»*w  set  for  any  voltage 
an  opacity.  Thev  replace  Leyden  Jars  with  greater  efficiency  and  without  brush  discharge  ar  d with 
negligible  .osses.  They  are  compact  and  indestructible. 

Made  in  any  capacity  up  to  1 ,000,000  volts.  Special  condensers  supplied  for  experimental  work. 

Used  in  practically  every  Government  installation. 

DUBILIER  MICA  CONDENSERS  are  now  ready  for  your  use. 

Write  for  complete  catalogue 

DUBILIER  CONDENSER  CO.,inc. 

217  CENTRE  STREET  NEW  YORK 

For  Great  Britain,  Address  DUBILIER  CONDENSER  COMPANY,  Ltd., 

I and  3 Stephen  St.,  London,  W.  I.,  England 
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WIRELESS  IMPROVEMENT  COMPANY 

RADIO  ENGINEERS,  MANUFACTURERS  AND  DISTRIBUTORS 

47  WEST  STREET  NEW  YORK,  U.  S.  A. 


Reliable  dealers  should  get  in  touch  with  us,  as  it  is  our 
purpose  to  distribute  through  them  whenever  practicable. 

I 

Write  today  for  Catalog  A 


The  Navy  Sets  the  Standard 
For  Wireless  Apparatus  in  This  Country 

All  manufacturing  concerns  worthy  of  the  name,  attempt 
to  fill,  a definite  place  in  the  industry,  of  their  choice. 

...  Some  produce  low  priced,  some  medium  priced  and  some 
high  priced,  apparatus.  - High  grade  material,  workman- 
ship and  finish  must  necessarily  be  reflected  in  the  price, 
though  the  reverse  is  not  always  true. 

: A»  we  build  all  6pr  wireless  apparatus  to  comply  with\ 
the  TSlavy’s  standards,  our  prices  are""  sometiinesn  higher 
• than  those  of  our  competitors.  You  cannot  buy  a high 
grade  touring  car  for  the  price  of  a “ Flivver,  though 
there  is  frequently  more  manufacturing  profit  in  the  lat- 
ter than  in  the  former. 

Consider,  for  instance,  our  Two-Sthge  Amplifier— only 
, one  of  more  than  thirty  different  products  of  our  factory.  t 
A. comparison  with  other  amplifiers  tells  the  complete 
story.  It  is  the  same  with  our  Audion  Control' Box,  which  contains  a filter  circuit,  for  smoothing  out. 
current  from  the  110  volt  line,  as  well  as  a circuit  for  lower  voltage  storage  battery  connection. 

Our  Rheostats,  Amplifier  Transformers,  Single,  Double 
and  Triple  Socket  Bas:s,  etc,,  enable  -those  so  inclined  to  • 
make  their  own  amplifiers.  We.  have  ‘a  large  supply  of 
“hard”  tubes  with  proper  leak  resistances  and  con-  . 
densers,  and  all  prices  are  surprisingly  reasonable,  con- 
sidering what  you  get. 


Some  Catalogue  Bulletins  are 
now  ready,  others  are  held  up 
by  the  printers’  strike,  while 
some  are  still  in  the  making. 
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South  Pole  Explorer  to  Use  Wireless 

AN  AIRPLANE  hovering  about  the  south  pole  may 
**  send  to.  London  daily  .wireless  advices  relative  to 
explorations  or  scientific  researches  by  the  south  pole 
expedition,  which  is  to  be  led  by  John  L.  Cope  next 
summer. 

The  explorer,  who  has  served  as  surgeon  and  biolo- 
gist on  former  south  polar  expeditions,  believes  the 
use  of  airplanes  and  wireless  in  probing  the  solitudes 
of  the  icebound  antarctic  regions  will  lead  to  revela- 
tions that  will  make  the  trip  more  important,  from  a 
scientific  point  of  view  than  any  previous  explorations 
of  the  earth’s  “under  side." 

Although  new  difficulties  will  be  created  by  use  of 
aircraft,  it  is  said  the  advantages  to  he  obtained  are 
so  great  as  to  be  obvious  to  any  one  acquainted  with 
such  research. 

It  is  proposed  to  equip  the  airplanes  with  wireless 
apparatus  having  a sending  range  of  several  hundred 
miles,  insuring  communication  with  the  “mother  ship” 
of  the  expedition.  From  this  ship  summaries  of  the 
airplane’s  exploits  are  to  be  flashed  by  more  powerful 
instruments  back  to  the  civilized  world. 


Vienna  to  Become  European  Wireless  News  Station 

■"TO  MAKE  Vienna  the  central  receiving  and  distri- 
A buting  station  of  wireless  news  for  all  parts  of 
Europe  is  the  ambitious  plan  of  a combine  just  founded 
in  Germany. 

A powerful  radio  receiving  station  has  been  estab- 
lished in  the  Hofburg,  formerly  one  of  the  Hapsburg’s 
favorite  castles. 


Wireless  an  Aid  to  Fishing 

M AVAL  SEAPLANES  have  been  used  to  co-operate 
with  fishing  schooners  in  reporting  prospective 
“catches.”  This  co-operation  is  to  be  extended  by 
the  Bureau  of  Fisheries,  Department  of  Commerce,  in 
an  effort  to  increase  the  supply  of  fish  and  reduce  the 
cost  of  living. 

War  activities  against  the  submarine  developed  the 
fact  that  bodies  moving  beneath  the  surface  of  the 
ocean  were  visible  from  an  aeroplane,  and  this  fact  is 
being  utilized  to  increase  the  fishing  facilities  of  the 
country. 

W.  W.  Welsh,  of  the  Bureau  of  Fisheries  has  just 
completed  his  report  upon  an  experimental  flight  from 
the  United  States  Naval  Air  Station  at  Cape  May,  in 
which  he  co-operated  with  a fishing  fleet. 

Wireless  telephone  apparatus  was  used  to  report 
schools  of  fish  to  the  fishing  vessels  below. 

“At  the  time  of  the  flight,”  the  report  says,  “no 
schooling  fish  were  breaking  on  the  surface,  and  none 


could  have  been  visible  from  the  crow’s  nest  of  a vessel 
at  short  range. 

At  an  altitude  of  800  feet  some  schools  of  menha- 
den were  so  near  the  surface  that  they  appeared  as  a 
reddish  brown  granular  mass,  ameboid  in  character  and 
changing  in  form  constantly.  Deeper  schools  had  the 
appearance  of  large  masses  of  sunken  gulfweed.” 


Graphic  News  Bureau 

The  wireless  telephone,  Installed  In  a Signal  Corps  truck  and  com- 
municating with  airplanes  In  the  trans-continental  flight,  was 
recently  exhibited  In  connection  with  the  recruiting  work  of  the 

Army 


German  Wireless  System  for  Newspapers 


T""  HE  GERMAN  GOVERNMENT  is  experimenting 
with  wireless  with  a view  to  extending  its  use  in- 
ternally. It  is  proposed  to  install  stations  in  all  the  large 
German  cities,  and  to  utilize  the  wireless  as  an  ad- 
junct to  the  existing  telegraph  system.  An  especial 
advantage  from  use  of  the  wireless  is  seen  in  its  adap- 
tation to  newspaper  purposes.  A single  story  intended 
for  a number  of  newspapers  throughout  the  republic 
could  be  sent  once  from  a central  station  and  picked 
up  by  the  substations  in  various  cities.  The  technical 
work  is  just  now  being  undertaken. 
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Wartime  Amateur  Wireless  Restrictions  Removed 

YF/ARTIME  restriction  governing  the  operation  of 
” radio  stations  and  radio  equipment  by  amateurs 
Were  removed  October  1,  by  the  Navy  Department,  as 
announced  in  the  October  issue.  The  removal  applies 
to  technical  and  experimental  stations  at  schools  and 
colleges  and  to  all  other  stations  except  those  trans- 
mitting or  receiving  commercial  traffic! 

The  restrictions  on  commercial  traffic  stations  will 
remain  in  effect  until  the  President  proclaims  peace. 


Regulation  Likely  to  Be  Government’s  Wireless  Policy 

VV/HILE  Secretary  of  the  Navy  Daniels  has  by  no 
**  ' means  abandoned  hope  of  persuading  Congress  to 
pass  the  Radio  bill  as  drafted  by  the  Navy  Department, 
giving  the  Government  a free  hand  in  radio  both  for 
national  defence  purposes  and  commercial  business, 
there  are  strong  indications  that  Congress  will  not  yield 
to  any  proposal  leaning  toward  Government  ownership 
of  this  method  of  communication. 

A compromise  has  been  suggested  looking  to  the  es- 
tablishment of  radio  interests  privately  owned  but  con- 
trolled for  national  defence  and  other  purposes  by  a 
Federal  regulatory  board  or  commission. 

At  the  present  writing  the  plan  is  tentative  and  there 
have  been  no  commitments  on  the  part  of  the  Govern- 
ment and  will  be  none  unless  Secretary  Daniels  can 
be  convinced  that  the  legislation  desired  by  his  depart- 
ment cannot  be  had.  The  Naval  Affairs  Committee 
of  the  Senate  is  how  holding  hearings  on  this  bill. 

One  of  the  reasons  demanding  an  early  decision  on 
policy  by  the  Government  is  the  fact  that  American 
business  interests  are  already  suffering  from  the  forced 
use  of  foreign  cables  and  wireless.  Several  instances 
are  already  known  in  Washington  of  American  com- 
mercial houses  engaged  in  foreign  commerce  whose 
messages  have  been  delayed  in  transmission  without 
explanation,  thereby  enabling  their  competitors  abroad 
to  get  in  bids  and  take  other  steps  to  secure  business 
which  might  have  come  to  the  United  States. 

While  it  is  yet  too  early  to  predict  the  course  Secre- 
tary Daniels  will  take  with  reference  to  the  Radio  bill, 
and  no  action  may  result  until  the  committees  of  Con- 
gress are  ready  to  indicate  their  attitude,  the  general 
opposition  in  both  Houses  to  anything  savoring  of  Gov- 
ernment ownership  or  monopoly  now  points  to  a solu- 
tion of  the  question  through  private  interests  under 
Government  control. 


World’s  Baseball  Series  Reported  by  Wireless 

A MATEUR  wireless  operators  throughout  Long  Is- 
land,  Connecticut  and  New  Jersey  had  the  benefit 
of  the  wireless  report  of  the  world’s  baseball  series 
which  was  sent  out  each  afternoon  by  the  naval  radio 
station  at  Whitehall  street,  New  York.  Word  has  been 
received  from  scores  of  these  operators  acknowledging 
the  service. 

Ships  at  sea  were  supplied  with  the  news  of  the 
games  at  Cincinnati.  Included  among  the  vessels  re- 
ceiving the  reports  were  a great  many  United  States 
naval  ships,  on  board  which  the  interest  in  baseball  is 
naturally  high.  Destroyers  stationed  up  the  Hudson 
as  far  as  Yonkers  benefited  by  the  service  and  other 
war  ships  of  varying  kinds,  stationed  in  waters  near 
New  York  or  travelling  along  the  coast,  also  receiving 
it. 


Far  East  Wireless  News  Service  Proposed 

C STABLISHMENT  of  a transpacific  news  service 

. with  tentacles  that  will  reach  into  the  remotest 
parts  of  the  Far  East  and  daily  bring  the  news  of  the 
now  little  known  corners  of  the  entire  world  to  the 
breakfast  table  is  proposed  by  V.  S.  McClatchy,  pub- 
lisher of  the  Sacramento  Bee.  He  has  appealed  to  the 
State  Department  at  Washington  to  assist  in  this  ven- 
ture for  according  to  his  theory,  the  news  service  must 
be  under  the  direction  of  the  National  Government 
during  its  inception. 

Newspaper  men  who  have  given  thought  to  the  pro- 
posed advice  agree  that  the  daily  interchange  of  news 
across  the  Pacific  would  probably  have  a greater  effect 
in  maintaining  a world  peace  than  any  number  of 
leagues  organized  for  that  purpose.  Strong  represen- 
tations have  been  made  on  this  matter  to  the  State  De- 
partment by  the  United  States  Ambassadors  in  the  Far 
East,  the  acting  Governor  General  in  the  Philippines 
and  by  commercial  bodies  whose  interests  lie  in  that 
direction. 

Cable  facilities  are  considered  inadequate  for  this 
service  and  it  is  to  be  conducted  entirely  by  wireless. 

The  communication  to  the  Government  urges  that 
such  a service  be  established  at  once;  that  service  to 
Manila  presents  the  least  difficulties  and  should  not 
wait  for  other  connections ; that  while  it  may  be  neces- 
sary to  start  with  a Government  report,  it  be  replaced 
by  an  independent  report  as  soon  as  practicable ; that 
the  independent  report  be  free  from  Government  con- 
trol or  censorship,  except  in  war ; that  where  the  Gov- 
ernment report  cannot  be  self-supporting,  for  a time 
at  least,  which  may  be  true  in  China,  the  Government 
is  to  make  such  arrangements  to  meet  the  cost  of  trans- 
mission as  will  enable  users  of  the  report  to  secure  it 
at  a price  within  their  means. 


British  Wireless  Export  Ban  Removed 

A CABLEGRAM  from  Consul  General  Hollis  at  Lon- 
**  don,  announced  that  the  British  export  embargo 
on  wireless  telephone  and  telegraph  apparatus  and  in- 
struments has  been  removed. 

S===»-<jg^-C==S 

International  Cable  and  Radio  Conference 

DRESIDENT  WILSON  has  asked  Congress  if  it 
1 would  authorize  the  proposed  International  cable 
and  radio  conference  in  Washington,  D.  C.,  next  month. 

A recent  law  prohibits  the  executive  from  giving  or 
accepting  invitations  to  international  conferences  with- 
out express  authority  of  Congress.  The  principal  al- 
lied powers  expect  to  participate. 


Under-Water  Wireless 

^ OMMUN1CATION  by  both  radio  telegraph  and  tele- 
phone lias  been  established  between  a hydroplane 
and  a submerged  submarine  lying  several  fathoms  un- 
der water  off  Fishers  Island,  six  miles  from  New  Lon- 
don, Conn.  The  experiment  was  watched  by  250  mem- 
bers of  the  Edison  Soci  ety  of  Electric  Engineers. 

The  engineers  were  taken  on  board  the  destroyer 
Blakeslee  and  a Government  submarine  chaser,  wher6 
they  listened  in  through  wireless  sets  to  the  submarin* 
N-G  and  a hydroplane  which  was  flying  overhead.  The 
destroyer’s  wireless  outfit  also  established  communica- 
tion between  the  submersible  and  the  airship. 
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Mexican  Station  at  Salina  Cruz 

T HE  PRESIDENT  OP  MEXICO  has  ordered  the 
A work  of  the  installation  of  the  wireless  station  at 
Salina  Cruz  to  be  speeded  up  and  to  terminate  it  as 
soon  as  practicable.  This  station  will  communicate  di- 
rectly with  the  Republic  of  San  Salvador.  The  station 
will  receive  messages  from  other  stations  that  are  es- 
tablished in  the  republic  and  abroad,  but  especially 
so  from  San  Salvador,  as  this  has  been  the  main  pur- 
pose of  its  installation  agreed  to  by  President  Carranza. 


Forestry  Service  Wireless  System 

T HE  ESTABLISHMENT  of  a wireless  telephone  sys- 
A tern  on  top  of  the  new  postoffice  building  at  Port- 
land, Ore.,  for  the  use  of  the  forestry  department  in 
conducting  experiments  as  to  the  feasibility  of  estab- 
lishing this  means  of  communication  throughout  the 
national  forest  system  in  the  northwest  is  progressing 
and  the  system  will  soon  be  ready  for  trial. 

Recently  the  forest  service  earned  a wireless  tele- 
phone outfit  to  the  top  of  Mount  Hood  and  received 
messages  there  with  perfect  success.  In  carrying  out 
the  experiments  from  the  new  postoffice  building  it  is 
probable  that  other  stations  will  be  established  at  Zig 
Zag  on  Mount  Hood  and  at  Wind  River,  north  of  Car- 
son,  Wash. 


In  Honor  of  Marconi 

'T'HE  National  Electric  Light  Association  announces 
the  organization  of  a special  committee  on  the 
Marconi  Fund  for  Italy  at  the  suggestion  of  the  Italian 
War  Relief  Fund  of  America. 

The  appeal  now  being  circulated  states  that  the  mo- 
ment is  believed  to  be  propitious  for  honoring  the 
services  to  mankind  of  Marconi,  and  at  the  same  time 
for  showing  the  appreciation  of  Italy’s  great  sacrifices 
and  achievements  in  the  war,  by  raising  a special  fund 
in  the  name  of  Mr.  Marconi  for  immediate  work  in 
relieving  the  distress  of  Italian  war  orphans  and 
blinded  and  mutilated  soldiers  and  other  war  victims. 

The  retirement  of  the  American  Red  Cross  and  the 
Y.  M.  C.  A.  from  the  suffering  peninsula  makes  it  vitally 
imperative  that  the  Italian  War  Relief  Fund  be  con- 
tinued through  this  trying  and  critical  winter  and  to 
this  end  a committee  to  represent  the  electrical  inter- 
ests of  America  in  the  matter  has  been  formed,  com- 
posed of  Elihu  Thomson,  John  W.  Lieb  and  T.  Commer- 
ford  Martin. 

The  appeal  of  the  committee  to  electrical  workers 
contains  the  following : 

“We  feel  that  everything  that  can  be  done  must  be 
done  to  give  to  the  Italy  that  fought  for  us  two  weary 
and  bitter  years  before  we  entered  the  war  that  has 
saved  civilization,  a further  proof  of  American  friend- 
ship and  sympathy.  She  has  profound  claim  on  the 
respect  and  good  will  which  we  electrical  engineers  and 
all  others  engaged  in  electrical  affairs  can  express 
through  her  great  son,  our  friend  and  colleague.  The 
effect  upon  Italo-American  relations  is  sure  to  be  salu- 
tary on  both  sides  of  the  Atlantic.’’ 


Criminal  Captured  by  State  Constabulary  Through 
Wireless 

■TROOPER  E.  C.  ROBERTS,  of  the  Brewster  Station 
1 of  the  Netv  York  State  Constabulary  ordered  the 
arrest  by  wireless  of  Nicholas  Toleff,  charged  with 
murder  in  Jamesville.  When  the  suspect  was.  four  days 
out  at  sea  on  the  steamship  Pannonia  of  the  Cunard 
Line.  The  ship  was  destined  for  Piraeus,  Greece,  and 
was  not  due  to  make  a landing  for  fourteen  days. 

The  defendant  is  accused  of  murdering  Christo  Bo- 
zenoff.  The  trooper  traced  him  from  Jamesville  to  the 
Cunard  dock  in  New  York  City,  where  they  established 
that  he  sailed  wt'th  a Serbian  passport.  This  is  the 
first  time  the  State  Constabulary  has  effected  an  ar- 
rest by  wireless.  The  ship  officers  were  asked  to  return 
Toleff  to  the  United  States. 


Graphic  News  Bureau 

The  latest  of  Uncle  Sam’s  super-submarines,  the  H-2,  Is  equipped 
with  the  most  modern  wireless  apparatus  which  permits  the  send- 
ing and  receiving  of  radio  messages  while  submerged  or  afloat 

The  First  U.  8.  Wireless  Station  in  Siberia 

THE  FIRST  United  States  naval  radio  station  in 
1 Russia  was  opened  this  year  at  Vladivostok  by  na- 
val engineers  who  went  to  Siberia  in  November,  1918. 
G,  K.  O’Leary,  mechanical  engineer  in  the  employment 
of  the  navy  returned  on  the  army  transport  Sheridan 
recently,  after  the  completion  of  the  station.  It  is  one 
of  the  finest  in  all  Asia,  according  to  0 ’Leary. 


American  Legion  Radio  Post  Formed 

^"lEORGE  GUYNEMER,  famous  French  ace,  will  be 
honored  by  a post  of  the  American  Legion,  which  is 
to  bear  his  name.  It  is  proposed  to  make  this  post  the 
“Radio  Post,”  and  all  New  York  men  who  have  served  in 
the  radio  service  of  the  army,  the  navy  or  the  marine 
corps  are  urged  to  join. 

The  members  of  the  new  post  are  also  planning  the 
erection  of  a radio  receiving  and  transmitting  station  at 
their  headquarters  in  New  York.  Among  the  organizers 
of  the  post  are: — Edgar  H.  Felix,  Will  T.  Weatherbee, 
J.  E.  Howay,  Donald  D.  Way  and  Harry  A.  Burgess. 
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A New  and  Powerful  Wireless  Company 

Details  of  the  Scope  and  Purpose  of  the  Radio  Corporation  of 
America  Which  Will  Have  Behind  It  the  Combined  Achievements  of 
the  American  Marconi  Company  and  the  General  Electric  Company 


TOURING  the  war  the  art  of  long  distance  wireless 
communication  progressed  to  such  an  extent  as  to 
make  it  clear  that  this  new  means  of  communication 
is  quite  as  reliable  as  the  cables.  The  crowded  condi- 
tion of  all  communication  facilities,  particularly  cables, 
is  such  as  to  make  it  necessary,  from  the  point  of  view 
of  the  commercial  interests  of  the  country,  that  this 
new  factor  in  communication  should  be  developed  as 
rapidly  as  possible.  Political,  diplomatic  and  national 
reasons  require  that  there  should  be  ample  radio  facili- 
ties in  the  hands  of  one  or  more  exclusively  American 
concerns. 

The  Marconi  Wireless  Telegraph  Company  of 
America,  which  is  the  largest  and  strongest  wireless 
company  in  this  country,  has  the  disadvantage  of  hav- 
ing a substantial  percentage  of  its  stock  held  abroad, 
and  because  of  patent  agreements  with  the  British 
Marconi  Company,  of  having  its  operation  limited  to 
the  United  States.  The  research  laboratories  and 
engineering  force  of  the  General  Electric  Company 
have  been  working  for  a number  of  years  on  radio 
matters  and  radio  apparatus  of  great  value  has  been 
developed  which  was  used  by  the  Government  during 
the  war  for  important  communications.  These  two 
factors  are  basically  considered  in  the  formation  of  a 
new  corporation  called  the  Radio  Corporation  of 
America  which  has  taken  over  the  radio  rights  of 
the  General  Electric  Company  and  which  has  pro- 
posed to  the  American  Marconi  Company  to  take 
over  its  patents  and  stations  and  some  other  of  its 
assets.  The  directors  of  the  American  Marconi  Com- 
pany have  approved  this  arrangement  and  have  called 
a meeting  of  their  shareholders  on  November  20th,  to 
pass  upon  it  finally. 

If  this  proposed  arrangement  goes  through  the  block 
of  shares  in  the  American  Marconi  Company  held  by 
the  British  Marconi  Company  will  be  acquired  by  the 
General  Electric  Company,  and  steps  will  be  taken 
immediately  under  contracts  and  concessions  already 
in  existence  to  set  up  high  grade  commercial  communi- 
cation with  England,  France,  Norway,  Japan,  Hawaii, 
Cuba  and  South  America.  It  is  proposed  to  extend  the 
communications  to  China  and  various  other  countries 
as  rapidly  as  possible. 

Arrangements  will  be  made  that  provide  for  the  new 
company  to  remain  permanently  under  American  con- 
trol. It  will  be  amply  provided  with  capital ; none  of 
its  stock  is  offered  on  the  market.  It  will  enjoy  the 
full  technical  assistance  of  the  General  Electric  Com- 
pany and  of  its  research  laboratories  and  will  retain 
the  highly  developed  staff  of  the  American  Marconi 
Company. 

The  new  company  will  enjoy  exclusively  the  patent 
rights  of  the  British  Marconi  Company  for  the  United 
States  and  Cuba  and  will  be  entitled  to  licenses  under 
its  patents  in  various  other  countries.  In  addition  it 
will  be  in  a position  to  enter  into  traffic  arrangements 
with  respect  to  communication  in  various  important 
countries. 

Mr.  Edward  J.  Nally,  who  has  spent  his  life  in  the 
communication  business  and  for  the  past  six  years 
has  been  Vice  President  and  General  Manager  of  the 
Marconi  Company,  will  be  the  first  President  of  the 
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Radio  Corporation,  which  will  have  a strong  board  of 
directors. 

Over  the  signature  of  John  W.  Griggs,  as  President 
of  the  Marconi  Wireless  Telegraph  Company  of 
America,  the  following  circular  containing  the  full 
proposal  has  been  sent  to  Marconi  stockholders: 

The  principal  aim  and  purpose  of  the  Marconi  Wire- 
less Telegraph  Company  of  America,  during  all  the 
period  of  its  existence,  has  been  the  establishment  and 
maintenance  of  transoceanic  communication.  Although 
the  Company  has  done  no  inconsiderable  business  in 
minor  branches  of  the  wireless  art,  such  as  the  equip- 
ping of  vessels,  the  operation  of  ship  to  shore  traffic,  the 
manufacture  and  sale  of  wireless  apparatus,  and  the 
collection  of  royalties,  yet  these  have  by  the  manage- 
ment been  always  considered  as  incidental  to  the 
greater  and  more  profitable  business  of  long  distance 
communication. 

When  the  war  came  your  Company  had  erected,  and 
nearly  ready  for  operation,  long  distance  stations  -at 
New  Brunswick  and  Belmar,  New  Jersey,  for  co-opera- 
tion with  similar  stations  of  the  British  Marconi  Com- 
pany in  Great  Britain.  It  had  long  distance  stations 
on  the  Pacific  Coast,  near  San  Francisco,  and  on  the 
Hawaiian  Islands,  for  communication  with  Japan ; and 
it  had  in  the  course  of  construction  stations  at  Marion, 
Mass.,  and  Chatham,  on  Cape  Cod,  for  communication 
with  Norway.  Your  Company  has  recently  purchased 
the  station  at  Tuckerton,  New  Jersey,  intended  for 
communication  with  France.  At  the  beginning  of  the 
war  the  British  Government,  for  its  own  use,  took  over 
all  the  British  stations,  thus  preventing  any  use  of  our 
New'  Brunswick  and  Belmar  stations ; and  when  the 
United  States  entered  the  war  our  Government  took 
over  the  Tuckerton  station  and  all  of  our  stations; 
thus  any  use  of  our  stations  and  all  development  of 
the  business  of  transoceanic  communication  has  been 
absolutely  suspended  and  will  remain  suspended  until 
the  Navy  Department,  under  whose  administration 
wireless  affairs  have  been  conducted  for  the  Govern- 
ment, permits  us  to  resume  operations.  This  must 
happen  soon ; when  it  does  happen  your  Company  will, 
except  for  the  objections  hereinafter  mentioned,  be 
free  to  complete  its  preparations  for  engaging  in  long 
distance  business.  The  revenue  which  will  be  realized 
from  such  operations  will  be  particularly  necessary 
because  of  the  cessation  of  the  extraordinary  demand 
for  small  wireless  outfits  created  by  the  war. 

As  you  doubtless  know,  the  American  Marconi  Com- 
pany was  organized  as  a co-relative  of  the  parent  Brit- 
ish Marconi  Company,  receiving  a grant  of  the  Marconi 
patents  and  inventions  for  use  in  the  territory  of  the 
United  States  and  Cuba  only,  and  under  the  expecta- 
tion that  it  would,  under  a traffic  agreement  between 
it  and  the  British  Company,  conduct  a wireless  service 
between  the  United  States  and  Great  Britain.  The 
British  Company  has  always  held  a substantial  stock 
interest  in  the  American  Company  and  the  plans  and 
policies  of  the  two  have  contemplated  mutual  co-opera- 
tion and  control  so  far  as  trans- Atlantic  service  is  con- 
cerned. Two  of  the  officers  of  the  British  Company 
have  been  officers  of  the  American  Company,  viz: 
Senatore  Marconi,  as  a director  and  vice-president,  and 
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Mr.  Godfrey  C.  Isaacs,  who  is  Managing  Director  of  the 
British  Company,  as  a director. 

Owing,  no  doubt,  to  the  greatly  increased  use  of  wire- 
less by  the  United  States  Government,  especially  dur- 
ing the  late  war,  during  which  all  wireless  operations, 
both  of  commercial  stations  and  naval  stations,  have 
been  under  the  control  of  the  Navy  Department,  our 
Government  has  come  to  regard  the  subject  as  one  of 
very  vital  importance  to  this  country,  especially  from 
a military  standpoint. 

As  you  have  been  informed  by  means  of  the  report 
of  hearings  in  Congress  which  have  been  mailed  to  each 
stockholder  along  with  the  annual  report  of  the  com- 
pany, the  Navy  Department  has  sought  to  procure  the 
adoption  by  Congress  of  legislation  to  vest  solely  In 
that  department  the  right  to  operate  wireless  stations 
and  to  carry  on  wireless  commercial  business. 

Congress  has  so  far  refused  to  pass  any  such  legisla- 
tion and  the  Committee  of  the  Ho^e  of  Representa- 
tives, to  which  bills  for  that  purpose  have  been  re- 
ferred, has  in  each  instance  refused  to  report  them, 
clearly  evidencing  the  opinion  of  Congress  that  com- 
mercial wireless  business  should  be  left  in  the  hands 
of  private  companies  rather  than  be  made  a subject 
of  government  ownership  and  operation.  Notwith- 
standing this,  we  have  found  that  there  exists  on  the 
part  of  the  officials  of  the  Government  a very  strong 
and  irremovable  objection  to  your  Company  because 
of  the  stock  interest  held  therein  by  the  British  Com- 
pany. This  objection  is  shared  by  the  members  of 
Congress  to  a considerable  extent.  Consequently  your 
Company  has  found  itself  greatly  embarassed  in  carry- 
ing out  its  plans  for  an  extensive  transoceanic  traffic, 
and  unless  this  British  Marconi  interest  in  your  Com- 
pany is  eliminated  your  President  and  Board  of  Direc- 
tors believe  it  will  not  be  possible  to  proceed  with  suc- 
cess to  the  resumption  of  its  preparations  for  a world- 
wide service  when  its  stations  shall  be  returned  to  it, 
as  they  will  be  in  the  near  future.  Even  in  the  minor 
branches  of  your  Company’s  work,  which  branches 
have  been  quite  profitable  during  the  war,  the  objec- 
tions above  alluded  to  have  been  increasingly  effective 
in  limiting  your  Company’s  activities.  For  example, 
the  United  States  Shipping  Board  recently  awarded  to 
your  Company  contract  for  the  maintenance  of  wireless 
outfits  on  certain  ships  which  it  controlled,  but  required 
as  a condition  certain  affidavits  that  a majority  of  the 
shares  of  your  Company  were  owned  by  American 
citizens,  which  affidavits  could  not  under  the  present 
conditions  be  made. 

In  a word,  we  are  satisfied  and  convinced  that  in 
order  to  retain  for  your  Company  the  proper  support 
and  good  will  of  our  own  Government  it  is  necessary 
that  all  participation  in  its  stock,  as  well  as  in  its  opera- 
tions, on  the  part  of  any  foreign  wireless  company  must 
be  eliminated.  The  objections  of  our  Government  are 
founded  on  such  reasons  of  a patriotic  nature  as  to 
command  our  respect  and  compel  our  compliance  with 
their  wishes. 

Having  these  considerations  in  mind  your  officers 
have  lately  undertaken  to  remove  the  objections  of  the 
Government  and  to  do  away  with  the  threatened  em- 
barrassment of  which  we  have  spoken. 

Certain  long  distance  and  other  radio  devices  and 
systems  have  been  developed  by  the  General  Electric 
Company,  a powerful  corporation  having  assets  of 
nearly  $200,000,000,  extensive  factory  facilities  and 
connections  with  a number  of  manufacturing  com- 
panies in  foreign  countries.  Some  of  these  devices  and 
systems  promise  to  be  of  great  value  in  transoceanic 
radio  communication. 

A corporation  has  been  formed  called  The  Radio  Cor- 


poration of  America,  which  is  authorized  to  issue  cap- 
ital stock  as  follows: 

(a)  5,000,000  shares  of  preferred  stock  of  the  par 
value  of  $5.00  per  share.  This  stock  is  entitled  to  re- 
ceive preferred  dividends  of  seven  per  cent  (7%)  per 
annum  and  no  more.  In  any  distribution  of  the  assets 
it  is  entitled  to  be  paid  off  at  par  prior  to  any  payment 
to  the  common  shareholders.  The  preferred  dividends 
are  to  be  cumulative  after  the  end  of  the  Radio  Cor- 
poration's fiscal  year  ending  in  or  with  the  calendar 
year  1923. 

(b)  5,000,000  shares  of  common  stock  without  par 
value. 

The  preferred  stock,  and  the  common  stock  have 
equal  voting  power,  share  for  share. 

The  preferred  stock  may  be  retired  on  any  day  on 
which  a dividend  thereon  shall  be  payable,  at  the  price 
of  $5.50  per  share  and  accrued  dividends. 

The  Radio  Corporation  has  entered  into  an  agreement 
with  the  General  Electric  Company  concerning  present 
and  future  patent  rights,  the  manufacture  of  patented 
apparatus  and  devices  exclusively  by  the  General  Elec- 
tric Company  for  the  Radio  Corporation  and  the  ex- 
clusive right  to  the  Radio  Corporation  to  sell  patented 
radio  apparatus  and  devices  of  the  General  Electric 
Company. 

The  General  Electric  Coriipany  has  appropriated 
$2,500,000,  a portion  of  which  is  to  be  used  by  the 
General  Electric  Company  under  an  arrangement  sat- 
isfactory to  your  directors  in  purchasing  the  shares  of 
stock  in  your  Company  now  owned  and  held  by  Mar- 
coni’s Wireless  Telegraph  Company,  Limited,  of  Great 
Britain,  which  shares  it  will  hold,  the  remaining  por- 
tion of  this  sum  having  been  paid  in  cash  to  the  Radio 
Corporation  or  expended  or  agreed  to  be  expended 
directly  for  its  benefit. 

The  General  Electric  Company  has  made  an  agree- 
ment with  Marconi’s  Wireless  Telegraph  Company, 
Limited,  which,  if  the  proposed  plan  goes  through,  will 
enable  the  Radio  Corporation  to  enter  into  an  agree- 
ment with  Marconi’s  Wireless  Telegraph  Company, 
Limited,  which  will  greatly  increase  the  powers  and 
privileges  of  your  company  outside  of  the  United 
States  and  Cuba,  and  which  will  provide,  among  other 
things,  for  the  formation  of  a South  American  com- 
pany managed  and  operated  by  the  Radio  Corporation* 
which  will  own  the  majority  of  the  stock  of  various 
companies  which  will  construct  stations  in  South 
America  for  communication  with  the  United  States 
and  England,  and  in  due  course  with  other  countries. 

135,174  shares  of  the  preferred  stock  and  2,000,000 
shares  of  the  common  stock  of  the  Radio  Corporation 
have  been  issued  to  the  General  Electric  Company 
The  remainder  of  the  shares  remain  in  the  treasury. 

In  addition  to  the  above,  the  General  Electric  Com- 
pany contract  with  the  Radio  Corporation  to  furnish 
to  it  certain  200  K.  W.  High  Frequency  alternators 
known  as  the  Alexanderson  alternators,  with  accessor- 
ies, at  an  agreed  price,  to  be  paid  for  in  preferred  stock 
of  the  Radio  Corporation  at  par. 

In  accordance  with  what  is  understood  to  be  the 
wishes  of  the  United  States  Government,  effective 
means  have  been  used  to  see  to  it  that  the  actual 
control  of  the  Radio  Corporation  shall  at  all  times  be 
in  the  hands  of  loyal  American  citizens  or  corpora- 
tions. It  is  hoped  that  it  will  be  possible  to  accomplish 
this  end  and  at  the  same  time  issue  a limited  number  of 
shares  which  can  be  voted  if  held  by  foreigners,  the 
certificates  for  which  are  to  be  known  as  “foreign  share 
certificates.”  Efforts  will  be  made  with  the  co-oper- 
ation of  the  General  Electric  Company  to  supply  to 
your  company  enough  of  such  foreign  share  certifi- 
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cates  so  that  all  or  substantially  all  of  your  company’s 
stockholders  who  are  foreigners  may  receive  their  stock 
of  the  Radio  Corporation  in  such  certificates. 

It  is  now  proposed  to  enter  into  a contract  with  the 
Radio  Corporation  by  which  your  company  will,  sell  and 
convey  to  the  Radio  Corporation  all  its  assets  and  prop- 
erty including  cash  and  securities,  except  its  manu- 
facturing plant  at  Aldene,  New  Jersey,  and  its  claims 
against  the  United  States  Government  and  certain  pri- 
vate corporations  and  firms  arising  from  unlicensed 
use  of  the  apparatus  covered  by  the  patents  of  the  Mar- 
coni Company,  and  will  receive  two  million  (2,000,000) 
shares  of  the  common  stock  of  the  Radio  Corporation 
and  preferred  stock  of  a par,  value  of  $10,000,000  in 
consideration  of  the  transfer  of  its  assets  above  set 
forth  and  its  agreement  to  transfer  to  the  Radio  Cor- 
poration the  first  $500,000  derived  by  it  from  the  claims 
above  referred  to  or  alternatively  to  transfer  to  the 
Radio  Corporation  its  factory  at  Aldene,  N.  J.  If  the 
net  tangible  assets  thus  transferred,  not  including  the 
claims  or  the  factory,  are  not  reasonably  worth  $9,500,- 
000  appraised  on  a going-concern  basis  the  deficit  is 
to  be  made  up  in  cash  realized  on  the  claims  above 
mentioned  as  and  when  the  claims  are  settled,  but  your 
Company  will  not  guarantee  the  claims  in  any  respect 
and  will  not  be  liable  for  any  cash  deficit  except  to 
the  extent  indicated. 

It  is  intended  (after  the  proposed  plan  is  approved), 
to  declare  a dividend  on  the  shares  of  your  Company 
of  25c.  per  share,  payable  on  or  about  January  2nd, 
1920,  and  a sufficient  amount  for  this  purpose  will  be 
reserved. 

It  is  also  proposed  to  lease  the  Aldene  factory  to  the 
General  Electric  Company. 

This  plan,  as  will  be  seen,  does  not  involve  the  sale 
of  the  whole  assets  and  property  of  your  Company  as 
an  entirety,  but  does  radically  change  the  scope  of  its 
operations  and  transfers  the  conduct  of  wireless  com- 
munication and  sale  of  wireless  devices  to  the  new 
Company.  Your  directors  have  thought  it  wise  to  call 
a meeting  of  the  stockholders  and  take  their  judgment 
and  advice  and  obtain  their  approval  of  the  transac- 
tion. 

Accordingly,  a special  meeting  of  the  stockholders 
of  the  Marconi  Wireless  Telegraph  Company  of  Amer- 
ica is  hereby  called  to  be  held  at  the  registered  office 
of  the  Company,  243  Washington  Street,  in  the  City  of 


A Quenched 

THE  electrodes  of  a quenehed  spark  gap  usually 
*•  consist  of  two  plates  or  rings  facing  each  other  in 
a parallel  position  and  separated  a very  small  distance. 
Mica  discs  or  rings  are  inserted  between  the  electrodes 
in  order  to  keep  this  distance  always  constant.  It  is, 
however,  a very  difficult  matter  to  keep  the  electrodes 
parallel  for  a long  time,  owing  to  the  rise  of  tempera- 
ture, which  warps  them  to  such  an  extent  that  the  dis- 
tance between  them  is  changed  in  some  cases  and  the 
quenching  effect  reduced.  If  mica  rings  are  inserted 
between  the  electrodes  the  material  must  be  selected 
with  the  greatest  care,  as  besides  the  great  electrical 
stress  placed  on  it,  the  mica  has  also  to  withstand  high 
temperature.  In  the  spark  gap  shown  in  figure  1,  the 
electrode  surfaces  are  kept  in  a position  parallel  to 
each  other  in  spite  of  the  rise  in  temperature.  To  this 
end,  flanged  or  cup  shaped  electrode  discs  of  different 
diameters  are  used,  the  flange  of  the  larger  disc  en- 
circling the  flange  of  the  smaller  disc  so  that  the  two 
cylindrical  electrode  surfaces  are  separated  by  a small 
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Jersey  City,  New  Jersey,  on  the  twentieth  day  of  No- 
vember, 1919,  at  12  o’clock  noon. 

It  is  contemplated  and  expected  that  each  stock- 
holder of  the  Marconi  Wireless  Telegraph  Company  of 
America  will  have  the  privilege  of  exchanging  his  stock 
in  that  Company  for  an  equal  amount,  par  for  par,  of 
the  preferred  stock  of  the  Radio  Corporation  and  in 
addition  shares  of  the  common  stock  of  the  new  Com- 
pany equal  in  number  to  the  number  of  shares  held 
in  the  present  Company.  For  illustration,  for  one  share 
of  the  par  value  of  $5.00  in  the  present  Company,  a 
shareholder  will  be  entitled  to  receive  preferred  stock 
of  the  par  value  of  $5.00  in  the  new  Company  and  one 
share  of  common  stock  in  the  new  Company  in  addi- 
tion. 

Your  directors  and  officers  believe  that  the  carrying 
out  of  the  plan  herein  outlined  will  be  of  great  advan- 
tage to  the  stockholders  and  will  relieve  the  Company 
from  a seriously  embarrassing  situation,  and  they  unan- 
imously recommend  its  approval  and  adoption.  Unless 
new  and  unforseen  obstacles  arise,  the  New  Companv 
under  its  traffic  arrangements  with  the  British  Com- 
pany and  others  will  be  enabled  shortly  after  its  sta- 
tions are  returned  by  our  Government  to  start,  traffic 
with  the  British  Islands.  Norway,  France  and  Japan, 
and,  as  soon  as  the  necessary  stations  are  built,  to  open 
communication  with  South  America,  thus  attaining  un- 
der conditions  of  financial  strength,  with  a departmen- 
tal staff  of  exceptional  experience,  and  ability,  the 
great  objective  that  has  always  been  aimed  at,  namely, 
a world-wide  system  of  commercial  wireless  communi- 
cation. We  believe  that  such  an  achievement  will 
not  only  redound  to  the  advantage  of  our  sharehold- 
ers, but  will  be  a material  and  very  important  benefit 
to  our  country. 

We,  therefore,  request  stockholders  to  promptly  sign 
and  return  to  the  Secretary  in  the  Woolworth  Build- 
ing, New  York  City,  the  accompanying  proxy  author- 
izing consent  to  be  given  to  the  sale  of  the  assets  of 
the  Company  as  above  outlined  and  approval  of  the 
said  plan. 

The  stock  transfer  books  of  your  Company  will  be 
closed  from  three  P.  M.  October  31st  until  ten  A.  M. 
December  1st,  1919. 

JOHN  W.  GRIGGS, 
President. 

233  Broadway,  New  York,  October  22nd,  1919. 


Spark  Gap 


Figure  1 — New  form  of  quenched  spark  gao  having  the  electrode 
surfaces  constantly  parallel 

annular  gap.  The  distance  between  two  such  surfaces 
can  easily  be  kept  unaltered  providing  they  have  been 
earefully  turned  on  the  lathe.  These  two  discs  are 
separated  by  an  insulating  insert  i,  and  are  held  on  an 
insulating  rod  w.  Any  number  of  these  electrodes  may 
be  placed  on  the  insulating  rod  and  a compound  spark 
gap  formed  thereby. 
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Across  the  Ocean  on  the  NC-4 


npHE  villagers  of 
x Horta,  mostly  Por- 
tuguese peasants, 
showered  flowers  ana 
souvenirs  upon  t ii  e 
crew  of  the  NC-4  when 
we  came  ashore;  our 
reception  lost  nothing 
in  enthusiasm  from 
the  fact  that  ours  was 
the  first  airship  the/ 
had  ever  seen. 

But  the  call  of  nor- 
mal things  prevailed, 
and  after  an  appetiz- 
ing meal  served  in  the 
captain’s  cabin  aboard 
the  Columbia,  we  in- 
dulged ourselves  with 
about  two  hours ’ 
sleep,  to  counteract 
the  effects  of  about 
thirty-four  hours’  con- 
stant activity  from  the 
time  we  had  reached 
Trepassey.  Later,  we  paid  a visit  to  the  village  and, 
as  special  guests,  saw  the  only  “movie”  in  town. 

When  we  entered  our  box  the  orchestra  greeted  us 
whh  “The  Star  Spangled  Banner,”  and  I nearly  made 
a bad  bull.  Deafness,  caused  by  the  constant  roar  of 
motors  for  sixteen  hours  and  signals  received  through 
a six-step  amplifier,  prevented  me  from  recognizing  it 
and  I nearly  sat  down.  Then,  too,  none  of  the  NC-4 
crew  recognized  the  Portuguese  national  air  played 
immediately  afterward  and  the  officers  of  the  Columbia 
had  to  signal  us  to  rise.  After  that  we  jumped  when- 
ever the  fiddler  made  a move,  during  a reception  which 
continued  until  nearly  2 o’clock  the  next  morning. 

Although  our  craft  was  ready  to  leave  for  Ponta 
Delgada  the  next  day  we  waited  to  get  word  from 
our  Division  Commander  aboard  the  NC-3.  This  was 
necessary,  since  the  three  NC  boats  had  been  com- 
missioned regular  ships  of  the  Navy  before  the  start 
at  Rockaway. 

On  Sunday  morning  the  crew  of  the  NC-1  was 
brought  in  by  the  steamer,  Ionia.  Standing  on  the 
unsteady  deck  of  the  Columbia  we  watched  this  Greek 
tramp  put  in,  land  the  men  she  had  rescued,  and  then 
proceed  on  her  way  to  Gibraltar.  She  seemed  to  toss 
about  like  a cork  in  the  heavy  seas  and  made  us 
realize  what  the  NC-1  crew  had  gone  through  while 


battling  the  storm, 
with  their  plane  going 
to  pieces.  The  men, 
glad  to  be  alive,  were 
keenly  disappointed 
over  the  loss  of  their 
plane  and  the  terminal 
tion  of  their  cherished 
hope  of  completing  the 
trans-Atlantic  flight. 

The  welfare  of  the 
remaining  plane,  the 
NC-3,  gave  us  deep 
concern  at  this  time 
and  we  wondered  if 
she  could  weather  the 
seas  that  were  run- 
ning. Even  the  de- 
stroyers were  having 
a rough  time  of  it  in 
their  search  for  her. 
As  the  hours  slipped 
by,  so  did  our  trust 
that  she  would  live 
through  it.  When  Mon- 
day morning  came,  and  still  no  news,  we  concluded 
that  our  brother  naval  adventurers  were  lost. 

That  evening,  however,  we  were  overjoyed  by  a 
report  that  the  NC-3  had  arrived  at  Ponta'  Delgada 
under  her  own  power  with  the  entire  crew  safe.  The 
dispatch  did  not  state  that  she  was  damaged  so  we 
expected  that  the  NC-3  and  the  NC-4  would  continue 
the  trans-Atlantic  flight  together.  News  that  Hawker 
and  Grieve  had  started  from  Newfoundland  in  the 
Kopwith  plane  also  reached  us. 

On  Tuesday  morning,  May  20,  we  made  ready  to 
leave  Horta  for  Ponta  Delgada.  There  was  nothing 
to  do  to  the  wireless  apparatus  except  to  charge  the 
storage  battery.  The  high  voltage  batteries  read  69 
volts,  the  same  as  at  Rockaway.  The  spark  transmitter 
was  in  fine  condition  though  the  sparking  disc  and 
stationary  electrode  insulator  were  slightly  coated 
with  oxide.  This  was  removed  with  an  oily  cloth. 

All  morning  we  waited  to  make  the  hop.  Finally, 
after  five  rain  squalls  had  blown  over  we  got  started. 
It  was  12:35  o’clock  when  the  NC-4  jumped  from  the 
water  20  seconds  after  the  motors  were  given  full 
throttle.  We  shipped  a little  water  in  the  take-off 
and  that  caused  a leak  in  the  skid-fin  antenna  insulator, 
so  I could  not  send  until  we  were  high  enough  to  use 
the  trailing  antenna.  At  1,300  feet  I sent  a broadcast. 


The  Personal  Narrative  of  the  Wireless  Operator  on  the  Naval  Seaplane 
Which  First  Spanned  the  Atlantic  in  an  Hist  rical  Air  Flight 

By  Ensign  Herbert  0.  Rodd 
PART  III 

(Continued  from  September  Wireless  Age.) 


On  the  terrace  of  the  House  of  Commons  after  the  luncheon  given  to  the 
A n r. car.  aviatcrs  by  the  Prince  of  Wales.  The  author  is  In  the  left 
center  of  the  picture  with  fingers  locked.  Among  the  notables  to  be  seen 
arc:  the  Prince  of  Wales.  Lord  Reading.  Admiral  Wemyss.  General 

Seeley  and  Winston  Churchill 


Ir  the  harbor  at  Lisbon  where  the  Order 
of  Tower  and  Sword  was  conferred  on  tha 
crew 


Digitized  by 


Google 


14 


THE  WIRELESS  AGE 


November,  1911/ 


Plying  high  we  watched  Mt.  Pico,  the  crest  of  which 
is  7,000  feet  above  the  sea,  and,  as  though  especially 
for  our  benefit,  the  surrounding  clouds  lifted  and  we 
saw  for  the  first  time  the  snow-capped  peaks  glisten- 
ing in  the  sunlight. 

A half-hour  after  the  start  destroyer  No.  24  in- 
formed us  that  she  was  making  heavy  black  smoke 
and  the  Columbia  wirelessed  that  weather  conditions 
Were  improving  along  our  route.  Communication  with 
the  Melville  at  Ponta  Delgada  was  also  established  a 
little  later  and  at  1 :22  we  passed  beyond  the  smoke 
screen  created  by  destroyer  No.  24.  A radio  compass 
bearing  on  destroyer  No.  25,  fifty  miles  distant,  showed 
351  degrees  at  this  time. 

Lieutenant  Brecse  created  a diversion  on  the  leg  to 
destroyer  No.  25  by  getting  out  his  shaving  kit  and 
shaving  himself.  The  water  that  he  used  was  badly 
discolored  and  I assumed  it  was  hot  coffee  from  a 
Thermos  bottle,  and  so  informed  several  of  the  de- 


Waltlng  for  hlgh-tide  at.  Flguelra.  Portugal,  where  we  were  forced 
to  land  for  repairs  and  got  stuck  on  a sand  bar 


stroyers  that  were  communicating  with  me.  It  devel- 
oped later  that  the  murky  mess  was  hot  radiator  water. 

When  we  had  been  in  the  air  one  hour  the  operator 
aboard  the  destroyer  Wilkes,  which  held  station  No.  4 
on  the  Lisbon  leg,  informed  me  that  our  signals  had 
been  fine  ever  since  we  left  Horta.  We  passed  over 
station  No.  25  soon  after  this  and  the  station  ship  Mel- 
ville at  Ponta  Delgada  came  in  to  inquire  what  time 
we  expected  to  arrive.  “About  2:20,”  said  our  navi- 
gator. We  were  off  the  harbor  at  2 :20  and  landed  at 
2 :24.  As  we  nosed  down,  steam  could  be  seen  issuing 
from  the  whistles  of  the  ships  in  the  harbor,  but  we 
could  not  hear  the  din  until  we  had  landed.  It  sounded 
like  the  celebration  of  Armistice  Da}r  back  in  the 
States. 

Commander  Towers  came  out  in  a small  boat  to  greet 
us  and  then  we  learned,  for  the  first  time,  that  the 
NC-3  was  damaged  to  such  an  extent  that  she  could 
not  continue  the  flight.  The  power  plant  of  the  NC-3 
was  as  good  as  ever.  The  four  Liberty  motors  operated 
without  any  trouble  despite  the  abuse  that  they  had 
undergone,  but  the  lower  wings  of  the  plane  had  been 
bat-wed  to  pieces  by  the  heavy  seas  when  the  NC-3 
was  compelled  to  descend  on  account  of  the  fog,  and 
this  prevented  a continuation  of  the  flight.  We  learned 
that  these  same  heavy  seas  had  prevented  the  plane 
from  ris’ng  again  and  forced  them  to  resort  to  taxying 
until  tlmv  reached  Ponta  Delgada.  It  had  been  no 
failure  of  personnel  or  material,  for  everything  had 
proceeded  according  to  plan  until  the  fog  was  encoun- 
tered. The  NC-3  crew  looked  very  haggard  and  worn, 
as  well  they  might  after  their  harrowing  experience, 
and  we  felt  a very  genuine  regret  that  their  misfortune 
had  put  them  out  of  the  running. 


Nearly  endless  greetings  and  equally  endless  photo- 
graphings awaited  us  ashore.  Admiral  Jackson  finally 
came  to  our  rescue  and  secluded  us  in  his  home.  We 
had  a week  of  rain  and  windy  weather  at  Ponta  Del- 
gada but  the  time  passed  by  rapidly,  for  the  surround- 
ing country  was  of  the  greatest  interest  and  there  were 
many  receptions  and  festivities  to  attend.  One  very 
large  reception  was  held  at  the  Governor’s  Palace, 
where  we  met  the  Mayor,  the  military  authorities  and 
the  leading  citizens.  So  generously  were  the  attentions 
and  souvenirs  showered  upon  us  that  we  left  there 
with  feelings  of  awe. 

We  made  a trip  of  inspection  to  the  plane  each 
morning.  Since  we  were  not  quartered  aboard  the 
station  ship  Melville  I could  not  supervise  the  recharg- 
ing of  the  batteries  for  the  wireless  set,  so  I sent  a 
message  from  shore  to  have  it  done.  When  at  5 o’clock 
the  next  morning  we  went  aboard  the  plane  I found 
a new  battery  which  showed  a specific  gravity  of  only 
1100.  A boat  was  immediately  despatched  for  a new 
battery  which  read  1250.  Later  on  I was  able  to  get 
the  old  battery  back.  It  registered  1290! 

The  shelter  of  the  harbor  being  none  too  good,  we 
feared  some  damage  to  the  plane  might  be  caused  by  a 
slight  change  of  weather  conditions  and  this  gave  us 
so  much  concern  that  we  had  almost  decided  to  attempt 
to  leap  the  sea  wall  in  order  to  take  off  in  smooth  water 
in  the  harbor  beyond,  when  at  last  a favorable  day 
arrived  and  we  got  away  in  spite  of  very  rough  water. 
The  start  had  been  planned  for  6 A.  M.  but  because  of 
dirt  in  the  gasoline  and  carburetor  we  were  delayed 
about  four  hours.  But  as  we  rose  in  the  air  I felt  that 
our  troubles  were  over  and  the  impatience  of  the  past 
week  disappeared. 

It  was  10:17,  Greenwich  Mean  Time,  May  27,  when 
we  left  Ponta  Delgada,  on  the  leg  to  Lisbon,  786  miles 
away.  The  favoring  wind  was  about  23  knots  and 
visibility  was  good  with  clouds  covering  the  moun- 
tains. Immediately  after  the  start,  I inadvertently 
caused  what  might  have  proved  a catastrophe  to  the 
wireless  set,  when  I made  the  mistake  of  plugging  in 
the  six-step  amplifier  tubes  on  12  volts  and  burned  them 
for  about  a half-hour  before  discovering  it.  I felt  sure 
that  I had  injured  them,  but  upon  plugging  in  6 volts 
— the  correct  voltage — destroyers  five  stations  away 
were  heard  loudly.  It  was  evident  that  the  tubes 
were  in  good  working  order  so  I dispatched  some 
traffic  to  the  destroyer  Wilkes  for  relay  to  the  Mel- 
ville. A half-hour  afterward  I sent  a message  to 
Admiral  Jackson  at  Ponta  Delgada  thanking  him  for 
his  hospitality  and  stating  that  we  seemed  to  be  on 
our  way.  During  the  next  three  minutes  I requested 
weather  reports  and  received  replies  that  favorable 
weather  conditions  existed  along  our  entire  route. 
Wishes  for  good  luck  were  extended  to  us,  too,  as  we 
passed  over  No.  1 destroyer  on  the  Lisbon  leg.  Within 
the  next  quarter-hour  we  passed  No.  2 destroyer  10 
miles  to  the  southward,  sending  her  a message  to  that 
effect,  as  those  on  board  the  vessel  did  not  see  us.  At 
this  time  Destroyer  Gamble,  No.  6,  seemed  exception- 
ally loud  for  the  200-mile  distance  between  us;  de- 
stroyer No.  7.  250  miles  distant,  also  called  us  and 
advised  us  that  our  signals  were  strong. 

We  missed  station  No.  3,  the  wireless  equipment  of 
which  did  not  seem  to  radiate  well  on  1,500  meters, 
so  I requested  several  compass  signals  from  No.  4. 
At  12 :20  he  was  bearing  slightly  to  the  left,  ten  min- 
utes later  he  was  20  degrees  to  the  left,  and  at  12:35, 
45  degrees  to  the  left.  Commander  Read  could  not 
fisrure  out  what  the  trouble  was,  but  headed  back  to 
our  course  with  the  aid  of  the  radio  compass,  and 
we  passed  over  Destroyer  No.  4 at  12:50,  much  to  the 
relief  of  the  pilots  and  the  rest  of  the  crew.  Later 
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our  Navigator  discovered  that  the  gimbal  rings  of  our 
magnetic  compass  had  jumped  out  of  the  pivots,  prob- 
ably at  the  time  of  our  take-off  at  Ponta  Delgada 
when  we  bounced  on  top  of  several  waves.  With  this 
trouble  rectified  the  compass  functioned  properly  for 
the  rest  of  the  trip. 

At  the  rate  we  were  flying  it  appears  that  radio 
compass  signals  were  audible  at  50  miles,  which  was 
the  best  distance  spanned  during  the  trip. 

About  this  time  I told  Chief  Wiseman  on  the  de- 
stroyer Wilkes  about  having  worked  Cape  Race  650 
miles.  He  replied  if  Cape  Race  could  do  it,  he  could 
also  do  it,  so  we  arranged  to  see  how  far  we  could 
work  each  other.  Since  the  optimum  wave  of  de- 
stroyers is  756  meters,  we  agreed  to  use  that  wave 
when  the  1,500  meter  signals  became  weak.  At  this 
time  we  were  flying  at  an  altitude  of  1,000  feet  and 
our  speed,  aided  by  a westerly  wind,  was  about  88 
knots. 

At  1 :10  Destroyer  No.  7 advised  that  he  had  heard 
us  when  we  left  Ponta  Delgada — a distance  of  350 
miles.  A bearing  on  No.  6 about  this  time  showed  15 
degrees  to  the  left  and  we  passed  her  at  2:05.  De- 
stroyer No.  11  was  coming  in  loud  at  300  miles  on 
the  run  to  No.  7,  whose  radio  compass  was  weak, 
though  we  got  a bearing  from  her.  It  showed  8 degrees 
to  the  right,  and  we  passed  her  at  2:40. 

Requests  for  weather  reports  were  sent  to  No.  8 and 
No.  9,  to  which  they  replied  promptly  and  at  3 o’clock 
I exchanged  messages  between  our  captain  and  Cap- 
tain Simpson  of  the  destroyer  Robinson.  We  passed 
destroyer  No.  8 a little  later  and  I worked  No.  4 to 
test  her  signals  in  compliance  with  Chief  Wiseman’s 
wishes. 

At  3:30  a weather  report  was  secured  from  No.  11 
in  5 minutes;  this  time  was  approximated  15  minutes 
later  when  No.  12  replied  to  a request  for  a report 
in  7 minutes.  Shortly  afterward,  4 :18  to  be  exact,  we 
passed  destroyer  No.  9.  She  had  been  moved  17  miles 
to  the  eastward  and  No.  11  had  taken  a position  17 
miles  to  the  westward  of  the  scheduled  points,  because 
destroyer  No.  10  was  missing,  for  some  unknown 
reason.  At  4:46  I got  a weather  report  from  No.  14 
and  I also  worked  No.  4 again,  both  stating  that  my 
signals  were  loud.  I called  the  station  ship  Shawmut 
at  Lisbon  at  5 o’clock,  but  she  did  not  answer. 

Destroyer  No.  11  had  been  audible  for  25  minutes  on 
the  radio  compass,  a distance  of  40  miles,  when  we 
passed  her  at  5 :05.  About  15  minutes  later  I carried 
out  another  test  with  No.  4.  She  stated  she  had  left 
her  station  for  Ponta  Delgada  at  2 o’clock.  Her  signals 
were  good  on  756  meters,  but  quite  weak  on  1,500 
meters.  The  Rochester  at  Lisbon  was  the  next  ship  to 
call  me  with  a message  from  Admiral  Plunkett,  which 
read:  “Fine  work.  Come  along.’’  Immediately  after- 
ward I managed  to  get  a reply  from  the  Shawmut  at 
Lisbon  and  we  exchanged  messages.  At  6 :05  we 
passed  Destroyer  No.  12. 

The  test  with  Wiseman  on  the  Destroyer  Wilkes, 
No.  4,  having  lapsed  for  a time,  I worked  him  again. 
He  said  he  was  only  using  4 kw.  and  that  they  ex- 
pected to  reach  Ponta  Delgada  about  10  P.  M.  This 
indicated  that  the  Wilkes  was  approximately  at  station 
No.  2,  making  the  distance  covered  by  our  signals 
around  520  miles.  I promised,  to  call  him  at  6:30,  but 
being  busv  with  the  Rochester  for  about  a half-hour  I 
forgot  about  the  Wilkes  and  later  when  I called  at 
6 :47  I heard  no  reply.  I have  since  learned  that  Lieut. 
Sadenwater,  using  a 950  receiver  aboard  the  Columbia 
in  Horta,  copied  my  messages  all  the  way  to  Lisbon, 
and  that  the  chief  on  Destroyer  No.  23,  stationed  near 
the  Azores,  copied  us  from  Trepassey  on  the  Trepassey- 


Azores  leg  and  also  on  this  leg,  Bar  Harbor  station 
turned  in  messages  copied  from  the  NC-4  at  a distance 
of  1,400  miles. 

The  flight  thus  far  exceeded  our  expectations  and 
now  a message  came  in  from  the  Rochester  inquiring 
as  to  the  time  we  expected  to  arrive,  to  which  our 
navigator  answered:  “Expect  to  arrive  about  8 

o’clock.  Please  have  search-light  on  water  trained  into 
the  wind.  Shall  I land  to  north  or  south  of  Shawmut?” 
We  had  passed  No.  13  at  6 :35  and  because  No.  14  was 
bearing  to  the  left  about  32  degrees  we  passed  her 
to  the  right  at  about  7 :16,  shortly  afterward  sighting 
the  rocky  coast  of  Portugal.  Many  Portuguese  stations 
were  heard,  as  we  approached  the  coast.  Cadiz  (EBY) 
near  Gibraltar,  especially  was  very  loud  and  clear. 

We  approached  the  Tagus  River  just  as  the  sun  was 
getting  low,  and  after  circling  a bit  we  landed  astern 


Just  after  lar.dlrg  at  Ply-out-.  “h-  --  Ire  crew  at  the  finish  of 
the  epochal  flight 

of  the  station  ship  Shawmut  at  Lisbon.  The  time  was 
8:01  P.  M.  While  landing,  I communicated  with  the 
Rochester  and  the  Shawmut  on  the  skid-fin  antenna 
without  any  difficulty.  The  time  for  the  trip  was 
9 hours  and  42  minutes  and  the  average  speed  was  a 
little  more  than  81  knots. 

We  were  taken  from  the  NC-4  immediately  and  put 
aboard  the  Rochester,  the  flagship  of  the  destroyer 
force,  where  we  were  received  by  Admiral  Plunkett, 
1 is  officers  and  men,  as  well  as  the  American  Minister 
and  officials  of  the  Portuguese  Government.  The  Order 
of  the  Tower  and  Sword  was  conferred  upon  us  on 
this  occasion  and  we  had  to  pose  for  “movies”  that 
were  taken  by  searchlight. 

At  length  we  were  allowed  to  remove  our  warm 
flving  clothes  and  permitted  to  sit  down  to  a meal. 
Having  taken  practically  no  food  since  4 o’clock  that 
morning  this  part  of  the  reception  appealed  to  us 
immensely.  The  crew,  a little  tired,  but  in  excellent 
condition,  were  interested  in  all  the  festivities  and 
some  went  ashore  to  see  the  town  that  night  for  fear 
that  it  would  be  the  only  chance,  as  the  NC-4  was  in 
perfect,  running  order  and  might  start  the  next  day. 
We  found  Lisbon  to  be  a good-sized  city,  with  many 
buildings  constructed  of  red  and  white  tile  located 
on  an  expansive  hillside  that  inspired  one  with  its 
beauty.  If  this  were  not  strictly  a radio  story  I might 
relate  many  amusing  incidents  that  occurred  during 
our  stay.  However,  it  was  all  very  enjoyable  and 
interesting. 

No  repairs  were  necessary  at  Lisbon  and  on  May  30 
at  5:29  in  the  morning  we  departed.  After  circling 
over  the  harbor  we  cleared  the  mainland  at  5 :55,  at 
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which  time  I let  out  the  trailing  antenna.  The  Shaw- 
mut  was  busy  broadcasting  until  6 :12  when  We  sent 
the  following  message  to  her:  “For  American  Min- 

ister. Request  you  express  to  all  heartfelt  appreciation 
of  Commanding  Officer  and  crew  of  NC-4  for  wonderful 
welcome  (signed)  Read.” 

The  destroyers  Connor,  Rathburne,  Woolsey,  Yar- 
nell  and  Tarbell  were  stationed  between  Lisbon  and 
Cape  Finisterre,  using  the  call  letters  A,  B,  C,  D and  E 
respectively. 

At  6:25,  CTV  (Monsanto,  Portugal)  sent  this  broad- 
cast: “Trans- Atlantic  seaplane  flight  now  in  progress. 
Ships  are  requested  to  restrict  use  of  radio  apparatus 
to  avoid  interference  with  seaplanes.”  This  message 
did  not  have  the  desired  effect,  for  Spanish  and  Portu- 
guese ships  interfered  considerably  with  “QRU?” 
signals. 


NC-4  at  Plymouth,  showing  af*~r  cock-pit  containing  radio 
equipment.  Rodd  is  hoisting  the  colors 


Weather  reports  were  secured  from  A,  B and  C with 
difficulty  and  I despatched  a message  to  the  Shawmut 
to  request  destroyers  to  listen  on  425  meters.  Station 
A was  passed  at  6 :33.  Then  I was  told  that  a water 
leak  had  been  discovered  in  the  port  motor  and  it 
seemed  necessary  to  land  for  repairs.  Shortly  after- 
ward I sent  B the  following:  “We  may  have  to  land. 
Stick  close  on  425  meters  for  my  buzzer  modulated  set 
if  I send  the  word  ‘landing.’  ” At  7:12  I sent:  “We 
have  gas  leak  on  port  motor  and  may  land  soon.” 
B acknowledged  promptly.  At  7:15  I reeled  in  the 
trailing  wire  and  sent:  “Landing,  landing,  sending 

on  emergency  antenna.”  The  NC-4  was  headed  for  the 
shore  near  Figueira,  Portugal,  to  find  smooth  water 
for  the  landing,  which  was  made  in  the  Mondego  River. 

The  repairs  were  quickly  made,  hut  in  the  mean- 
time the  tide  fell  rapidly  arid  small  islands  appeared 
here  and  there,  making  it  unsafe  to  “take  off”  until 
the  tide  was  high  again.  We  went  aground  on  a 
sand-bar  and  I called  B with  the  battery  set.  Hearing 
no  reply  I shifted  to  756  meters  and  copied  the  fol- 
lowing, although  I missed  the  call  letters:  “NC-4 

passed  station  A,  but  Rathburne  (B)  has  not  sighted 
yet.  Sea  smooth.” 

There  was  nothing  to  do  but  wait.  Lieut.  Stone  and 
Chief  Rhoades  slept  peacefully  in  the  sun  on  the  hull 
of  the  plane,  while  the  rest  went  ashore. 

The  Shawmut  on  756  meters  at  8:30  sent  the  fol- 
lowing: “To  NC-4.  What  is  your  situation!  Where 
are  you?  Answer  via  destroyers.  Shawmut.”  Then 
the  following : “Destroyers  please  listen  on  425  meters 
for  message  from  NC-4.”  I then  called  B,  but  found 
her  sending  this  message  to  the  Shawmut:  “NC-4  not 


sighted.  Am  searching  to  southward  of  position.  Sea 
smooth,  visibility  very  good.”  I called  B again  at  the 
first  opening  only  to  hear  a destroyer  on  756  meters 
reply:  “Proceeding  to  assistance  of  NC-4.”  This 

reminded  me  of  Chatham  when  destroyers  worked  on 
high  wave-lengths  and  did  not  listen  on  425  meters. 
The  signals  were  so  loud  that  Commander  Read,  sitting 
on  a bank  100  feet  away,  heard  them.  Ensign  Dowd, 
an  aircraft  radio  officer,  divining  our  situation,  sent 
the  following  from  the  Shawmut:  “Destroyers  please 
listen  on  425  meters  for  message  from  NC-4.”  De- 
stroyer C acknowledged  this  message,  but  instead  of 
heeding  it  called  ISW  (general  call)  about  two  minutes 
and  then  sent  the  Shawmut ’s  message  repeating  each 
word  and  sending  very  slowly.  His  intentions  were 
good,  hut  we  might  have  sunk  several  times  during  the 
five  minutes  he  took  to  do  this. 

When  C finally  finished,  B called  me  and  asked : 
“Have  you  landed?”  I answered  quickly  giving  our 
position,  but  when  I listened  A and  C were  working. 
Destroyer  A said,  “NC-4  last  seen  full  speed.”  B’s 
signals  were  audible  over  100  feet  away.  He  then 
sent  the  following  to  the  Shawmut  at  9:04:  “NC-4 
reported  leak  in  gas  tank.  Would  probably  land.  Am 
searching  to  southward  of  position  now.  Last  signals 
transmitted  by  NC-4  were  on  emergency  radio  set.” 
This  showed  that  B had  heard  my  message  and  that 
the  ensuing  two  hours’  delay  in  rendering  assistance 
could  have  been  avoided  if  all  had  been  listening  in- 
stead of  sending. 

Finally,  when  things  quieted  down,  I called  B again 
on  the  battery  set  and  sent,:  “In  Mondego  River. 

Must  wait  high  tide  at  2 o’clock.  Seaplane  O.  K.  Can- 
not make  Plymouth  tonight.  Request  destroyers  keep 
station.  What  is  best  port  to  north  to  land  within 
300  miles?  Request  report  situation  Comfran  and 
Plymouth,  (signed)  Read.”  B replied  that  our  signals 
were  faint  but  readable. 

It  might  he  noted  that  the  skid-fin  antenna  was 
only  70  feet  long  and  stretched  about  two  feet  above 
the  top  wing.  Considering  that  the  telephone  set  was 
rat"d  at  5 watts,  the  distance  which  this  message  trav- 
eled— about  25  miles — is  quite  remarkable. 

At  10:30  two  destroyers  arrived,  anchoring  off  the 
mouth  of  tlm  Mondosro  River,  and  Lieut.  Commander 
Geer  phoned  that  Commander  Symington  was  on  his 
way  to  us  in  a boat.  When  he  arrived  the  details  for 
the  remainder  of  the  trip  were  arranged.  It  was  de- 
cided to  stop  at  Ferrol  Harbor,  Spain,  before  dark 
and  continue  the  flight  to  Plymouth  the  next  day.  At 
2:14  the  following  by  Commander  Read  was  sent  from 
R to  C,  having  been  semaphored  to  the  Rathburne, 
anchored  off  the  mouth  of  the  river:  “To  Comfran, 

Brest  and  Simsadus,  London,  from  NC-4.  Request  de- 
strover  of  coast  division  nearest  Ferrol  Harbor  pro- 
ceed there  immediately  anchor  in  position  when  sea.- 
plane  can  secure  astern  and  act  as  tender  for  NC-4. 
Expect  leave  Figueira  one  thirty  GMT  and  stay  Ferrol 
tonight  leaving  for  Plymouth  tomorrow  morning  at 
eight  weather  permitting.  Read.”  “Comfran”  is  the 
code  word  for  Commander  of  Naval  Forces  in  France 
and  “Simsadus”  stands  for  Admiral  Sims. 

We  left  the  water  at  Figueira  at.  1 -.38,  getting  off 
very  easily  and  with  a slight  favoring  wind  and  fine 
weather  set  out  for  Ferrol.  A few  rain  squalls  were 
dodged  by  hugging  the  coast  where  the  air  was  clear 
and  the  scenery  more  enjoyable.  The  Liberty  motors 
were  turning  over  so  good  that  the  estimated  time  for 
the  trip  was  beaten  by  15  minutes.  The  wireless  ap- 
paratus was  working  fine,  as  usual,  and  my  head 
phones  were  buzzing  continually  from  the  increased 
air  talk. 
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At  2:51  I received  the  following  from  station  E: 
“Tarbell  will  arrive  Ferroll  Bay  4:30  P.  M.”  Immedi- 
ately after  that  a delayed  message  from  station  D, 
relayed  from  the  Rochester,  came  in.  It  read : ‘ ‘ Best 
place  north  Mondego  River  is  Ferrol,  and  second, 
Vigo.” 

Passing  station  D at  3:10  we  told  the  Tarbell  that 
we  would  arrive  at  Ferrol  about  5 o’clock.  Greet- 
ings were  exchanged  with  Spanish  stations  at  Oporto 
and  Cape  Finisterre  about  4:15  and  we  also  received 
the  following  from  station  No.  1:  ‘‘Harding  will  act 
as  mooring  ship  at  Ferrol.  Will  anchor  in  inner  harbor 
on  arrival  unless  you  wish  me  to  meet  you  outside.” 
The  operator  added  that  he  had  heard  us  450  miles. 


definite  answer,  but  No.  4 volunteered  the  information 
that  the  Stockton  was  at  her  station  allhough  pos- 
sibly she  was  not  sending.  The  Rochester,  300  miles 
away,  surprised  me  with  her  signal  intensity  from 
Plymouth.  A message  from  her  read:  ‘‘Desirable 

NC-4  land  inside  breakwater  near  Rochester,  then  taxi 
to  mooring  in  Cattewater  west  of  Mount  Batten. 
British  plane  will  probably  lead  you  to  mooring. 
Aroostook  boat  at  mooring.”  She  also  sent  this 
weather  report:  ‘‘Weather  in  Plymouth  fine.  Light 
northeasterly  breezes,  clear  overhead,  but  slightly  hazy 
around  horizon.  Apparently  splendid  flying  weather. 
Stockton  is  in  position.” 

We  missed  No.  5 station  entirely  and  No.  6 asked 


Station  E sent:  ‘‘Will  be  outside  making  big  smoke. 
As  we  came  within  range  the  Spanish  station  at  Ferrol 
inquired:  ‘‘Hydroaeroplaniz  Norte  Americano,”  to 

which  I replied  that  we  were. 

At  4:45  the  outskirts  of  Ferrol  were  reached  and 
the  NC-4  began  to  spiral  to  the  landing,  so  I reeled  in 
the  trailing  wire.  The  landing  was  made  two  minutes 
later.  People  flocked  by  the  thousands  to  the  docks 
and  sea-walls  to  view  us. 

Immediate  attention  was  required  by  the  many  small 
sail  boats  that  swarmed  out;  these  gave  us  much  con- 
cern because  of  the  danger  of  tearing  the  fabric  of 
the  ailerons,  as  they  insisted  on  sailing  underneath 
them.  We  endeavored  to  wave  them  off,  but  it  was 
futile.  At  last,  much  to  our  relief,  a Spanish  admiral 
appeared  on  the  scene  and,  uttering  a few  excited 
phrases,  got  them  to  disperse  a reasonable  distance. 

The  harbor  afforded  excellent  shelter  for  the  plane. 
The  Harding  came  in  from  sea  about  15  minutes  later 
to  act  as  a mooring  ship,  but  the  NC-4  required  very 
little  attention.  I did  not  even  charge  the  battery, 
though  it  had  been  used  considerably  at  Figueira. 
Ferrol  boasts  of  the  largest  navy  yard  in  Spain  and  the 
friendly  and  courteous  welcome  by  the  naval  officers 
was  on  a scale  to  comport  with  it. 

We  left  this  Spanish  port  on  the  following  morning, 
May  31,  at  6:27  o’clock.  The  NC-4  climbed  so  rapidly 
that  I was  working  on  the  trailing  wire  within  six  min- 
utes and  heard  the  Harding  sending  cur  time  of  de- 
parture to  station  No.  2 for  relay  to  Comfran,  Brest, 
and  Admiral  Plunkett  at  Plymouth.  At  6 :37  I heard 
No.  4 sending  the  message  to  the  Rochester.  Stations 
Nos.  2,  3 and  4 replied  to  my  requests  for  weather 
reports,  stating  that  visibility  was  very  good  at  No.  2, 
good  at  No.  3 and  fair  at  No.  4.  Station  No.  5 (the 
Biddle)  came  in  loud  on  his  compass  schedule,  but  was 
two  minutes  ahead  of  time,  so  I called  him  and  cor- 
rected his  time.  At.  this  stage  of  the  flight  rain  was 
encountered  and  the  weather  became  thick,  causing 
reduced  visibility  and  requiring  frequent  changes  of 
course. 

I asked  No.  3 for  compass  signals.  The  reply  gave  a 
bearing  35  degrees  to  the  left  and  17  minutes  later  it 
was  49  degrees  to  the  right.  Thus  it  was  apparent 
that  we  had  passed  No.  3 without  seeing  her  and  that 
the  bearing  was  reciprocal.  We  were  uncertain  as  to 
our  course  So  the  Navigator  steered  from  bearings 
obtained  by  the  radio  compass.  At  8 :30  No.  3 was  45 
degrees  to  the  right  and  getting  fainter.  No.  4 was 
20  degrees  to  the  left,  changing  to  40  degrees  left  18 
minutes  later.  This  proved  that  we  were  too  far  to 
the  East  for  the  bearings,  or  that  No.  3 was  a stern 
bearing. 

At  9 :03  No.  4 said  she  had  sighted  us  and  we  flew 
over  her  three  minutes  later,  somewhat  to  the  relief  of 
our  navigator  who  was  having  difficulty  in  keeping  to 
our  course.  Tip  to  this  time  I had  heard  nothing  from 
Destroyer  No.  6.  the  Stockton,  stationed  near 
Plymouth ; so  I asked  No.  5 about  her.  He  had  no 


A part  of  the  reception  In  England  which  the  author  terms 
"a  fitting  climax  to  the  whole  trip" 

for  the  time  of  arrival  at  her  station.  I replied  that 
we  had  probably  passed  No.  5 about  10  A.  M.  and  that 
we  were  going  to  fly  over  Brest.  An  attempt  to  get  a 
time  tick  from  the  Eiffel  Tower  failed,  because  I just 
missed  the  schedule  and  Nauen,  sending  at  noon  on 
4,000  meters,  was  beyond  the  range  of  my  receiver. 

The  George  Washington  at  Brest  called  us  about 
10:50  and  I received  on  the  skid-fin  antenna  because 
we  were  flying  low.  I surprised  the  operator  by  tell- 
ing him  that  I had  copied  his  messages  when  leaving 
Newfoundland  and  only  convinced  him  that  it  was  true 
when  I repeated  the  text. 

Brest  station  came  in  with  a “Bon  voyage  bon  jour.” 
Not  knowing  much  French  I had  to  limit  my  reply  to : 
“Merci.” 

When,  at  11 :15,  we  sighted  a point  south  of  Brest 
and  turned  off  our  course  to  get  a look  at  the  harbor, 
I sent  the  following:  “To  Comfran-Brest : Greetings 
from  NC-4.  I am  sorry  we  cannot  stop,  (signed) 
Read.”  Brest  replied : “To  NC-4:  Congratulations  on 
your  magnificent  feats.  Sorry  you  cannot  stop  and  let 
us  entertain  you.  Good  luck,  (signed)  Halstead.” 
Brest  harbor  seemed  just  full  of  American  ships  and 
was  the  most  typical  American  sight  on  our  trip.  It 
seemed  quite  like  a port  of  our  own. 

Passing  over  Brest  we  flew  very  low  to  secure  better 
visibility,  and  leaving  France  behind,  ran  into  an  in- 
creasing head  wind  and  thick  haze.  This  cleared 
slightly  when  we  reached  the  middle  of  the  Channel 
but  not  until  we  had  sighted  Plymouth,  about  an  hour 
later,  were  we  high  enough  at  any  time  to  let  out  the 
trailing  wire,  so  communication  was  maintained 
through  the  TJ.  S.  S.  Hannibal  at  anchor  in  Brest 
Harbor. 

About  12  o’clock  destroyer  No.  6 sent  weather  re- 
ports, saying  the  sun  was  shining  and  visibility  was 
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seven  miles.  I told  her  that,  flying  low  in  fog,  we 
were  using  the  small  antenna;  she  replied  that  our 
signals,  though  faint,  were  getting  louder.  A little 
later  No.  6 added  that  our  signals  were  good  and  that 
she  was  making  heavy  black  smoke  so  that  we  could 
locate  her.  Her  bearing  then  was  50  degrees  to  the 

r 


The  NC-4  beginning  the  spiral  to  the  waters  of  Plymouth  harbor 
and  the  end  of  the  first  trans- Atlantic  flight 


right  and  three  minutes  later  it  was  55  degrees  to  the 
right,  or  reciprocal.  Upon  inquiring  if  our  signals 
were  louder  she  replied:  “You  seem  about  the  same.” 

I don’t  know  how  the  Navigator  felt  at  this  time  but 
I doubted  the  correctness  of  our  course  to  Plymouth 
and  therefore  took  every  opportunity  of  locating  our 
position  by  radio.  At  12:41  No.  6 transmitted  the  in- 
formation that  visibility  was  eight  miles  and  our  sig- 
nals were  weaker.  I replied  that  I thought  we  had 
passed  to  the  eastward  of  her.  Then,  looking  out  of 
the  hatch,  I saw  a merchant  ship  and  I hoped  we 
could  get  our  position  through  her,  so  I sent  the  Inter- 
national Abbreviation  for  “What  ship  is  that?”  and 
“What  is  your  position?”  Probably  the  operator  was 
out  on  deck  watching  us,  for  no  answer  was  received 
on  600  meters.  Destroyer  No.  6,  however,  came  in  with : 
“There  are  two  sailing  vessels  about  four  miles  apart, 
bearing  150  degrees  true,  eight  miles  from  Stockton.” 
But  we  did  not  see  them. 

Having  visions  of  missing  Plymouth  I asked  the  navi- 
gator if  it  was  possible  to  climb  to  400  feet  so  that  I 
could  call  Plymouth  station  for  compass  signals  on 
the  trailing  antenna.  I thought  that  shore  station 
bearings,  being  more  accurate,  would  help  us  to  find 
the  harbor.  We  began  to  climb,  but  had  to  come  down 
again  because  of  very  thick  weather  at  300  feet.  The 
Rochester  at  Plymouth  then  called  and  said  that  our 
signals  were  getting  louder.  Her  signals  were  good, 
but  reception  on  the  skid-fin  antenna  was  not  as  good 
as  on  the  trailing  antenna  four  hours  before,  when 
we  were  only  half  way  across  the  Bay  of  Biscay. 
Plymouth  seemed  to  be  further  away  than  it  really 
was.  After  being  accustomed  to  the  signal  strength 
obtained  from  the  trailing  antenna  the  decrease  of 


signal  intensity  on  the  skid-fin  antenna  was  very  con- 
fusing. 

The  Aroostook  now  came  in  with  best  wishes  and 
while  I was  listening  in  the  NC-4  began  to  climb.  This 
permitted  the  use  of  the  trailing  wire  again. 

Land  was  sighted  at  1:15. 

Destroyer  No.  6 called  and  said  that  the  visibility 
was  ten  miles  and  the  sky  was  clear,  to  which  I replied 
that  we  had  sighted  land  and  were  all  right. 

We  found  ourselves  headed  directly  for  Plymouth 
harbor.  This  was  very  good  navigation  on  the  part  of 
Lieut.  Commander  Read,  for  the  wind  had  shifted  sev- 
eral times  during  the  flight  across  the  Channel  and 
the  pilots,  who  had  frequently  been  ordered  to  change 
the  course,  did  not  think  that  we  would  land  exactly 
at  Plymouth. 

We  climbed  to  3,500  feet  and  circling  for  position 
landed  inside  the  Cattewater  at  Plymouth  at  1 :26,  thus 
ending  the  first  trans-Atlantic  flight  and  achieving  the 
hitherto  impossible  in  human  endeavor. 

Two  British  planes  sent  out  to  meet  us  came  in  about 
ten  minutes  after  we  landed,  having  missed  us  on 
account  of  the  fog.  They  were  equipped  with  1,600 
meter  continuous  wave  transmitters,  but  since*  I knew 
nothing  about  it  at  the  time  I did  not  tune  to  receive 
that  wave-length. 

The  reception  by  the  officials  made  a fitting  climax 
to  the  entire  trip. 

We  were  again  taken  aboard  the  Rochester,  where 
the  usual  motion  pictures  were  taken,  but,  unlike  our 
experienc  at  Lisbon,  we  were  promptly  fed,  being  cau- 
tioned to  allow  for  the  public  banquet  to  be  given  at 
the  Grand  Hotel  by  the  Royal  Air  Force.  Our  stay  on 
shore  lasted  eight  days. 

In  London  we  were  received  splendidly  everywhere, 
one  occasion  which  stands  out  being  a luncheon  given 
by  the  Prince  of  Wales  at  the  House  of  Commons. 
I sat  next  to  Commander  Grieve,  the  companion  of 
Hawker  in  his  attempted  trans-Atlantic  flight,  and 
upon  inquiry  learned  that  their  Sopwith  plane  had 
been  equipped  with  a radio  set,  but  the  apparatus  had 
failed  to  work  satisfactorily.  Admiral  Wemyss  was 
intensely  interested  and  questioned  me  closely  on  the 
NC-4’s  installation.  He  seemed  to  have  an  excellent 
knowledge  of  radio.  While  in  London  I called  at  the 
Marconi  House  just  in  time  to  verify  a communication 
that  General  Manager  Bradfield  had  received  from  the 
Cape  Race  station  concerning  the  distance  the  NC-4 
had  worked. 

Paris  and  the  famous  Eiffel  Tower  then  received  our 
attention,  and  shortly  before  we  prepared  to  leave  for 
the  good  old  U.  S.  A.  we  were  permitted  to  visit  the 
Battle-Front  in  .France,  spending  much  time  at  Chateau 
Thierry  and  Belleau  Woods.  Those  two  places  seem 
verv  close  to  Americans. 

Summarizing  my  observations  made  during  the 
entire  flight  the  things  worthy  of  note  are  about  as 
follows : 

The  health  of  the  crew  was  better  at  the  finish  than 
p*  the  start  of  the  flight.  The  performance  of  the 
Liberty  motors,  especially  the  motor  installed  at  Tre- 
necsev  without  a test,  was  marvelous.  In  fact  the 
" hole  plane  was  in  excellent  condition  upon  our  arrival 
at  Plymouth  and  we  regretted  to  see  her  torn  down  for 
shipment.  to  the  United  States.  We  preferred  flying  to 
London  and  Paris  instead  of  traveling  by  rail  and 
steamer. 

The  radiation  on  the  skid-fin  antenna  changed 
slightlv  during  the  flight  across  the  Channel,  but  it  was 
kept  to  3 amperes  by  adjusting  the  variometer  from 
time  to  time.  This  variation  was  no  doubt  caused  by 
the  varying  quantity  of  moisture  in  the  air  at  different 
times  and  at  different  altitudes.  Radiation  on  the 
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trailing  wire  averaged  3.3  amperes  throughout  the 
flight  and  the  transmitter,  running  54  hours  without 
oiling,  functioned  perfectly.  Judging  by  ear,  the  fre- 
quency of  the  generator  was  never  quite  up  to  500 
cycles,  due  no  doubt  to  being  mounted  too  near  the 
deck,  which  prevented  the  proper  rush  of  air  from 
reaching  it  except  when  the  center  tractor  engine  was 
running.  An  improvement  would  be  to  mount  the  gen- 
erator on  an  upper  wing,  out  of  the  slip  stream  of  the 
propellers,  so  that  in  a glide  with  dead  motors  signals 
could  be  sent.  The  present  position  of  the  generator 
propeller  is  in  the  path  of  all  traffic  over  the  hull  when 
the  plane  is  at  rest,  and  in  flight  the  propeller  is  apt 
to  be  damaged  by  things  blown  against  it  while  travel- 
ing at  5,000  revolutions  per  minute. 

No  adjustments  or  repairs  of  any  kind  were  required 
on  the  oil  field-switch,  sending  key  and  antenna  switch. 
The  6-tube  amplifier  also  worked  perfectly.  Four  extra 
tubes  were  never  used  and  the  six  used  were  never 
transposed  to  secure  a better  combination  even  after 
12  volts  had  been  applied  to  the  filaments  for  a half- 
hour  by  mistake.  The  only  tendency  of  the  amplifier 
to  osciilate  was  at  slightly  above  1,500  meters. 

A voltmeter  was  carried  on  the  flight  and  readings 
at  Plymouth  showed  the  plate  battery  up  to  68^  volts 
after  nearly  100  hours’  usage — a loss  of  only  i volt 
since  leaving  Rockaway.  The  value  of  immersing  the 
cells  in  paraffine  is  very  evident,  for  ordinary  bat- 
teries would  not  have  stood  up  through  the  rain  and 
fog  encountered  during  the  flight.  The  cut-down 
SE-950  receiver  gave  no  trouble.  Tight  coupling  was 
generally  used  because  interference  was  seldom  ex- 
perienced. I noticed  that  maximum  inductance  and 
minimum  capacity  gave  the  sharpest  tuning  possible, 
and  also  the  best  audibilities. 

It  might  be  stated  that  the  amount  of  amplification 
necessary  to  overcome  the  mechanical  noise  of  the 
engines  has  been  reached  with  the  6-valve  amplifier, 
and  although  the  signal  audibility  is  increased  by  in- 
creasing the  pressure  of  the  phones  no  better  read- 
ability is  obtained. 

The  induction  was  much  worse  when  using  the  com- 
pass coils  than  on  the  antenna.  This,  coupled  with  the 


fact  that  the  signal  intensity  without  any  induction 
interference  is  much  less  than  on  an  antenna,  explains 
why  the  ratio  of  audibility  on  the  same  destroyer  was 
about  one  to  eight.  Many  readings  were  taken  on  the 
“A”  coil  only,  because  of  the  great  increase  in  induc- 
tion experienced  when  the  “B”  coil  was  thrown  in. 
With  the  single  coil  it  is  possible  to  read  within  5 to 
10  degrees  using  the  maximum  method  and  taking 
the  mean  of  the  points  when  signals  fade  out,  after 
rotating  the  coil  either  way  from  the  maximum  point. 

A remarkable  feature  was  that  not  a trailing  wire 
or  “fish”  was  lost  and  the  tension  of  the  skid-fin 
antenna  developed  no  sag  during  the  trip  from  Rock- 
away to  Plymouth.  All  the  insulators  were  leak  proof 
except  the  lead-in  from  the  skid-fin  antenna,  which, 
after  having  all  the  exposed  surfaces  rubber-taped  at 
Ponta  Delgada,  functioned  properly  when  the  power 
transmitter  was  used. 

Mention  may  be  made  of  the  desirability  of  having 
the  wireless  operator  located  so  as  to  secure  outside 
visibility  with  relation  to  the  plane  or  else  placed  in 
close  proximity  to  the  navigator.  It  is  hoped  that  the 
design  of  future  flying  boats  will  include  this  improve- 
ment. 

The  flight  demonstrated  the  urgent  necessity  of  de- 
veloping the  use  of  the  radio  compass  to  a much  higher 
degree  of  efficiency  and  also  made  apparent  the  need 
of  an  emergency  set  employing  a broad  wave  in  place 
of  the  very  sharp  wave  emitted  by  the  continuous  wave 
transmitter. 

The  use  of  a telautograph  is  contemplated  for  stand- 
ard equipment  in  large  seaplanes.  It  has  the  advan- 
tage of  being  both  a communicating  and  recording 
device  and  requires  a radio  helmet  only  for  the  wire- 
less operator  instead  of  one  for  each  of  the  entire 
crew. 

In  conclusion,  I want  to  thank  all  the  destroyer 
operators  who  stuck  to  the  job  so  faithfully  and  gave 
us  such  excellent  service.  Since  our  flight,  nearly 
every  day  has  brought  information  that  some  ship  or 
station  heard  us  at  greater  distances  than  has  been 
recorded  in  this  story. 


Weagant  “Group  Frequency”  Circuit 


ANOTHER  circuit  devised  by  Mr.  R.  A.  Weagant  for 
the  detection  and  amplification  of  continuous  and 
damped  oscillations  is  shown  in  figure  1. 

The  aerial  is  earthed  in  the  usual  manner.  Coupled 
to  the  aerial  either  directly  or  inductively  is  a second- 
ary circuit  which  includes  an  inductance  being  in  series 
with  it,  a variable  condenser  which  is  connected  to  the 
grid  of  a three-element  valve.  The  plate  of  the  valve 
is  connected  to  a local  circuit,  which  includes  a tele- 
phone shunted  around  which  is  a variable  condenser. 
In  series  with  the  telephone  is  placed  a relatively  large 
resistance  shunted  by  a condenser  in  series  in  an  in- 
ductance. The  resistance  is  connected  in  series  with 
the  high  potential  battery,  which  in  turn  is  connected 
to  the  negative  side  of  the  filament.  The  filament  may 
or  may  not  be  connected  to  the  earth.  Connected 
across  the  local  circuit  from  the  plate  to  the  filament 
is  a second  condenser  in  series  with  an  inductance. 
Both  the  condenser  and  the  inductance  are  adjustable 
so  that  they  may  be  varied  to  secure  the  best  effects. 
The  last  mentioned  inductance  is  used  when  receiving 
continuous  oscillations.  It  is  not  essential  for  damped 
wave  reception  except  when  the  damped  wave  signals 
are  very  weak. 

The  condenser  and  inductance  in  shunt  to  the  resist- 
ance permit  of  tuning  the  telephone  circuit,  which 


includes  the  telephone  itself,  to  the  group  frequency  of 
the  incoming  signal  so  that  in  the  event  of  the  appa- 
ratus being  used  to  receive  damped  oscillations  the 
effects  produced  by  the  groups  of  oscillations  are  very 
much  magnified. 


In  using  the  apparatus  to  receive  continuous  oscilla- 
tions the  inductance  in  the  telephone  circuit  may  be 
dispensed  with. 
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Figure  2 shows  a modification  of  the  arrangement, 
which  consists  in  using  a closed  secondary  circuit, 
which  includes  the  inductance  5 and  capacity  6 instead 


of  the  open  circuit  shown  in  figure  1.  It  is  also  to  be 
noted  that  the  filament  is  ungrounded  in  figure  2.  The 
operation  of  either  arrangement  is,  however,  essentially 
the  same.  The  method  of  operation  is  somewhat  as 


follows.  The  filament  is  first  adjusted  to  incandescence. 
The  potential  of  the  high  voltage  battery  is  adjusted 
to  a point  so  that  the  incoming  signals  give  a maximum 
response.  The  resistance  16,  the  inductance  18,  the  con- 
denser 17,  the  condenser  13,  the  condenser  20,  and  the 
inductance  21,  are  separately  varied  until  the  maximum 
effect  of  each  is  obtained.  The  usual  adjustments  of 
the  aerial  circuit  and  of  the  inductance  5 and  con- 
denser 6 are  made  in  conjunction  with  the  above  men- 
tioned adjustment  of  the  local  circuit.  The  adjustment 
just  described  is  ordinarily  used  when  damped  oscilla- 
tions are  to  be  received.  When  continuous  oscillations 
are  to  be  received,  it  is  preferable  to  adjust  the  poten- 
tial of  the  high  voltage  battery  to  such  a point  that 
there  is  heard  in  the  telephone  receiver  a high  pitched 
note.  This  adjustment  is  generally  to  a higher  voltage 
than  that  ordinarily  employed  for  receiving  damped 
oscillations  with  detectors  of  this  type.  For  example, 
potentials  as  high  as  100  volts  and  a resistance  of 
75,000  ohms  has  been  used  in  practice.  Having  ob- 
tained this  high  note  in  the  telephone  receiver,  the 
capacity  of  condenser  13  is  reduced  until  this  note  is 
no  longer  heard  or  is  very  slight.  The  same  result  may 
be  obtained  by  the  adjustment  of  condenser  20  instead 
of  condenser  13  or  by  a combined  adjustment  of 
the  two. 


Stabilizing  the^Energy  Output  of  Transmitters 


p USTAV  REUTHE  has  worked  up  a method  of 
stabilizing  the  energy  output  of  a radio  trans- 
mitter which  utilizes  frequency  changers  by  which  the 
fundamental  frequency  of  the  primary  source  of  alter- 
nating current  energy  is  multiplied  to  obtain  the  fre- 
quency required  for  radiation. 

The  novelty  of  the  means  lies  in  suitably  controlling 
the  electrical  characteristics  of  the  several  circuits  of 
which  such  transmitter  arrangements  are  composed, 
and  in  so  far  as  these  circuits  constitute  oscillating 
systems,  in  such  a way  that  they  are  brought  out  of 
resonance  with  the  fundamental  frequency  of  the 
primary  alternating  current  generator,  or  an  integral 
multiple  thereof,  to  a certain  degree. 

When  transmitter  arrangements  of  this  character  are 
operated,  certain  difficulties  are  encountered  in  main- 
taining a steady  energy  output  and  at  certain  frequen- 
cies and  under  certain  load  conditions,  the  whole  sys- 
tem becomes  unstable.  In  such  a condition,  a very 
alight  variation  of  operating  conditions  such  as  for 
instance  the  variation  of  the  speed  of  the  generator 
or  of  the  generator  potential,  or  of  the  load,  is  suffi- 


In  the  endeavor  to  overcome  difficulties  of  this  char- 
acter, Mr.  Reuthe  detunes  the  generator  circuit  with 
the  generator  frequency,  and  the  intermediate  circuits 
are  detuned  with  the  multiple  of  the  generator  fre- 
quency supplied  to  them  by  their  particular  frequency 
changer.  He  states  that  especially  favorable  results 
are  obtained  when  the  tuning  means  (capacity  and 
inductance)  of  the  generator  circuit  and  of  the  inter- 
mediate circuits  are  chosen  larger  than  those  values 
corresponding  with  the  exact  resonance.  Very  favor- 
able results  are  always  obtained  in  connection  with  the 
above  mentioned  scheme  when  the  antenna  circuit  is 
somewhat  out  of  resonance  with  the  multiple  of  the 
generator  frequency  supplied  to  it.  In  this  case,  how- 
ever, the  detuning  must  be  such  that  the  constants 
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Figure  1 — Circuit  for  stabilizing  the  energy  output  of  transmitters 


eient  to  vary  the  current  in  the  generator  circuit  in 
leaps  so  that  it  becomes  very  difficult  to  maintain  a 
steady  output,  thus  rendering  operation  difficult  and 
sometimes  impossible.  Besides,  the  excess  of  potential, 
which  might  result  from  such  leaps,  is  apt  to  endanger 
the  entire  installation.  This  danger  is  particularly 
great  in  case  the  entire  system  is  in  resonance. 


which  determine  the  resonance  of  the  antenna  circuit 
are  smaller  than  the  values  corresponding  with  the 
resonant  condition. 

In  connection  with  this  expedient,  a regulator  is  also 
provided  which  regulates  the  speed  of  the  prime  mover 
so  that  if  the  prime  mover  exceeds  a certain  speed  the 
output  of  the  engine  or  motor  is  decreased. 
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A High  Antenna  Without  High  Masts 


T>  ADIO  men  are  more  or  less  familiar  with  the  effects 
^ which  strong  ionization  in  the  upper  atmosphere 
levels  has  upon  the  electrical  waves  used  in  wireless  tele- 
graphy. In  studying  the  spectrum,  we  find  that  there  is 
a decided  absence  of  the  shorter  wavelengths.  It  has 
been  shown  by  at  least  two  scientists  that  the  light  which 
reaches  the  surface  of  the  earth  from  the  sun  contains 
no  wavelength  shorter  than  about  2950  Angstrom  units. 
It  would  be  unreasonable  to  assume,  in  view  of  what  we 
know,  that  no  shorter  wavelengths  leave  the  sun  and 
stars,  and  since  it  has  been  proven  that  an  upper  ionized 
layer  of  atmosphere  exists,  we  have  come  to  the  belief 
that  the  light  of  the  shorter  wavelengths  is  absorbed  prior 
to  the  time  that  it  reaches  the  earth.  The  atmosphere 
immediately  surrounding  the  earth  then  is  not  ionized,  or, 
only  very  slightly  so  due  perhaps  to  the  radio-active 


rounding  atmosphere  in  the  immediate  neighborhood  of 
the  beam  is  also  rendered  conductive  to  a less  extent. 

The  conductivity  decreasing  continuously  and  quickly 
along  circles  concentric  with  the  beam  and  also  gradually 
decreasing  from  its  electrical  connection  in  the  direction  of 
the  beam  facing  away  from  its  source.  Further,  owing  to 
the  fact  that  the  air  is  free  to  move  about,  ionized  particles 
of  air  will  be  shifted  from  the  position  they  occupy  in  the 
track  of  the  beam  so  that  the  actual  form  of  the  conduc- 
tive zone  will  be  altered  to  a certain  extent  at  various 
points.  The  effect  of  these  various  conditions  is  that 
although  ionization  is  actually  maintained  along  the  beam, 
the  beam  conductor  is  not  supposed  to  have  the  actual 
form  of  the  beam  but  a form  depending  upon  circum- 
stances above  referred  to,  the  line  of  comparatively 
strongest  conductivity  being  in  the  center  of  the  beam 
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Various  arrangements  of  aerials 


matter  in  the  sea  or  earth  or  to  photo-electric  action  on 
dust  particles. 

Ionization  of  gases  is  proven  by  the  acquisition  of  elec- 
tric conductivity  on  the  part  of  the  gas.  An  un-ionized 
gas  is  a perfect  non-conductor.  Advantage  has  been 
taken  of  this  characteristic  by  John  Hettinger  of  London, 
who  has  taken  out  a patent  wherein  he  proposes  to  sub- 
stitute conducting  ionized  beams,  such  as  a search-light 
beam  of  ultra-violet  rays  produced  by  means  of  a suit- 
able electric  arc  or  mercury  vapor  lamp,  for  the  wires  of 
an  antenna  for  transmission  or  reception  of  radio  tele- 
graphic and  radio  telephonic  signals.  According  to  the 
invention,  a portion  of  the  atmosphere  is  continuously 
ionized  along  a beam  so  as  to  render  it  more  conductive 
than  the  remaining  portion  and  a good  electrical  connec- 
tion is  established  between  the  beam  and  the  metallic  por- 
tion of  the  electric  circuit  in  which  the  beam  is  substituted 
for  the  long  conductor.  In  view  of  the  fact  th&t  the  air 
along  the  beam  is  not  enclosed  but  is  in  actual  contact 
with  the  remaining  part  of  the  atmosphere  there  is  a 
certain  amount  of  diffusion,  with  the  result  that  the  sur- 


with  small  deviations  therefrom,  as  in  the  case  of  move- 
ments of  air.  When  used  for  signaling  purposes  this 
beam  conductor  may  be  compared  to  an  elevated  con- 
ductor of  large  surface  in  electrical  connection  with  a 
metallic  circuit,  the  other  end  of  which  is  connected  to 
earth.  The  potential  imparted  to  the  metallic  portion  of 
the  circuit  tries  to  equalize  itself  along  the  beam  con- 
ductor and  the  entire  system  thus  absorbs  large  amounts, 
of  energy  as  compared  with  the  energy  that  could  be 
imparted  to  the  system  without  the  ionized  beam.  In 
the  latter  case,  all  the  lines  of  electrical  force  would  be 
bent  toward  the  earth  immediately  after  leaving  the  other 
end  of  the  metallic  circuit.  Where  the  beam  is  used, 
however,  a current  will  flow  along  the  lines  of  least  resist- 
ance, viz:  Upward  within  the  beam  and  immediately 
around  it  and  more  particularly  along  its  center  and  there 
will  be  lines  of  force  which  will  start  bending  downward 
toward  the  earth  at  a much  higher  point  than  would  be 
the  case  were  the  beam  not  used.  While  the  amount  of 
current  actually  flowing  through  the  beam  may  be  small 
and  decreasing  continuously  toward  the  upper  end  of  the 
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beam  it  is  to  be  remembered  that  this  is  not  material  in 
the  case  of  an  aerial,  it  being  known  that  the  current  flow- 
ing through  the  aerial  and  more  particularly  through  the 
upper  part  thereof  may  be  small  as  long  as  the  poten- 
tial is  high  in  the  upper  part  and  the  current  large  at  the 
point  where  it  is  connected  to  the  earth.  The  electrical 
connection  of  the  ionized  beam  with  a point  of  high  poten- 
tial and  the  absorption  of  great  energy  by  such  a beam 
insures  the  fulfillment  of  these  conditions.  The  accom- 
panying drawings  illustrate  diagrammatically  various  ar- 


Varlou*  method*  of  producing  beam*  and  the  type*  of  connection* 


rangements  and  details  for  carrying  the  invention  into 
effect.  Figures  1,  2,  3,  4,  5,  6,  7,  8,  9 and  9A  illustrate 
various  arrangements  of  aerials.  Connections  to  the 
beam  are  made  with  devices  as  shown  diagrammatically 
in  figures  10,  11,  12,  13  and  14. 

It  is  known  that  when  certain  metals  are  charged,  more 


effect,  above  referred  to,  has  to  be  assisted  in  every  re- 
spect on  the  surface  of  the  connection  facing  away  from 
the  source  of  the  beam,  while  the  effect  has  to  be  pre- 
vented from  taking  place — or  reduced  as  much  as  pos- 
sible— on  the  surface  facing  the  source  of  the  beam.  For 
instance,  the  surface  of  the  gauzes  or  perforated  plates 
facing  away  from  the  source  may  be  highly  polished 
while  the  opposite  surface  may  be  covered  with  a ma- 
terial which  is  not  transparent  with  respect  to  ultra- 
violet rays.  The  same  object  may  be  obtained  by  using 
for  this  connector  metal  which  is  not  very  sensitive  with 
regard  to  the  photo-electric  phenomenon,  such  as  cop- 
per. This  copper  is  provided,  on  the  surface  facing  away 
from  the  source,  with  a covering  of  metal  which  is  very 
sensitive  with  respect  to  the  photo-electric  phenomenon, 
such  as  rubidium  or  an  alloy  of  potasium  or  sodium.  The 
discharge  of  electricity  from  the  metallic  connection  to- 
ward the  source  of  the  beam  may  also  be  prevented  or 
greatly  diminished  by  removing  or  greatly  reducing  the 
conductivity  of  the  beam  between  its  source  and  the 
metallic  connection,  causing  a direct  or  alternating  cur- 
rent to  flow  across  the  beam  in  that  part  lying  between 
the  source  and  the  metallic  connection.  JThis  flow  of  cur- 
rent may  be  produced  by  means  of  an  electric  field  as 
shown  in  figure  15  and  in  figure  25.  The  two  plates  d 
of  a condenser  being  connected  to  the  two  poles  or  source 
of  d of  constant  potential  may  be  replaced  by  an  alter- 
nating current  supply  of  low  or  high  frequency  which 
may  belong  to  the  transmitting  system. 

For  the  production  of  the  beam  use  may  be  made  of 
an  ordinary  searchlight  in  which  an  arc  lamp  or  mer- 
cury vapor  lamp  is  employed,  care  being  taken  to  prevent 
the  absorption  of  the  ultra-violet  rays  by  substituting 
quartz  for  all  transparent  parts  usually  employed  in 
searchlights. 


particularly  with  negative  electricity,  they  have  the  prop- 
erty of  becoming  discharged  under  the  action  of  light 
and  it  has  been  determined  that  this  discharge  is  due  to 
ultra-violet  and  other  rays  and  would  be  dependent  upon 
the  state  of  the  surface  of  the  metal.  This  property  of 
certain  metals  is  usually  referred  to  as  photo-electric 
effect.  Since  a small  length  of  the  beam  lies  between  the 
electrical  connection  and  the  source  of  the  beam  use  may 
be  made  of  the  photo-electric  property — possessed  by 
certain  metals  and  not  by  other  metals — to  prevent  a dis- 
charge of  electricity  from  the  electrical  connection  toward 
the  source  of  the  beam,  or  to  reduce  it  as  much  as  pos- 
sible and  at  the  same  time  assist  the  discharge  from  the 
electrical  connection  in  a direction  away  from  the  source 
of  the  beam.  With  this  object  in  view  the  photo-electric 


The  spark  or  arc  producing  the  oscillations  may  also 
be  employed  for  producing  the  beam.  In  figure  16,  il- 
lustrating such  an  arrangement,  a spark  gap  is  enclosed 
in  a cylinder  of  insulating  material  having  an  extension 
which  is  open  at  its  outer  end  to  allow  the  passage  of  the 
beam  to  the  exterior  of  the  electrical  connection  which 
is  effected  by  a series  of  pointed  metal  pieces  carried  on  a 
support  electrically  connected  with  the  secondary  of  an 
oscillatory  transformer  which  is  earthed.  Quartz  may 
also  be  arranged  in  the  back  of  the  beam. 

The  high  frequency  currents  or  impulses  supplied  to 
the  transmitting  beam  aerial  or  collected  by  the  receiving 
beam  aerial  may  be  super-posed  upon  an  alternating  elec- 
tric field  of  low  frequency  or  upon  a continuous  electric 
field  of  high  potential.  This  is  illustrated  in  figure  17 
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in  connection  with  a continuous  electric  field,  and  in  figure 
18  and  figure  19  in  connection  with  an  alternating  electric 
field.  Referring  to  figures  17  and  18,  the  continuous  or 
alternating  field  of  low  frequency  is  set  up  by  connecting 
the  two  poles  of  a high  voltage  continuous  current  ma- 
chine through  inductive  resistances,  or  the  two  terminals 
of  the  secondary  of  an  ordinary  transformer  (not  a high 
frequency  oscillation  transformer)  to  two  electrical  beam 
connections,  one  of  which  is  directly  connected  to  the  os- 
cillatory system  while  the  other  connection  is  not  directly 
connected  to  the  oscillatory  system,  and  is  placed  in  an 


less  signals  over  long  distance  by  means  of  low  horizon- 
tal aerials,  but  such  attempts  have  not  led  to  any  practical 
results.  Transmission  over  long  distances  may  now  be  ac- 
complished by  combining  low  horizontal  aerials  with  the 
ionized  beam  aerial,  and  leading  the  free  end  of  the  hori- 
zontal metallic  aerial  into  the  ionized  beam  by  means  of  a 
beam  connection,  the  source  of  the  beam  receiving  its 
energy  from  a source  of  current  G or  by  arranging  the 
metallic  aerial  in  a plane  of  ultra-violet  rays  directed  up- 
ward. See  figure  22.  The  latter  arrangement  is  preferably 
carried  out  as  shown  in  figures  23  and  24,  by  using  as  the 


Figure  24 


Arrangement*  to  realize  the  advantages  secured  through  the  use  of  beam  aerials 


ionized  beam  arranged  to  intersect  the  beam  in  which  the 
beam  connection,  first  referred  to,  is  placed. 

In  the  application  of  the  invention  to  wireless  signal- 
ing to  and  from  aircraft  use  is  preferably  made  on  the 
aircraft  of  one  ionized  beam  aerial  directed  downward 
so  that  it  may  strike  the  earth,  a telegraph  wire,  a rail- 
road track,  or  other  conductors  and  of  another  ionized 
beam  aerial  which  is  substantially  parallel  to  the  earth, 
thereby  forming  a directive  aerial..  See  figure  20. 

The  aerial  may  be  used  in  connection  with  any  wireless 
aerial  of  known  construction,  for  example,  it  may  be 
movably  connected  with  the  top  end  of  the  usual  elevated 
aerial  thereby  forming  a directive  aerial  of  the  horizontal 
type.  Figure  21  illustrates  such  an  arrangement  in  which 
the  source  of  the  beam  together  with  the  electrical  beam 
connection,  is  mounted  on  and  insulated  from  the  casing 
of  the  arc  and  is  electrically  connected  with  the  top  of  the 
aerial.  It  is  mounted  on  a high  support  in  the  usual 
manner  so  that  it  may  be  turned  in  a horizontal  plane  as 
well  as  in  a vertical  plane. 

Attempts  have  been  made  heretofore  to  transmit  wire- 


metallic  horizontal  aerial,  a long  strip  E of  zinc  or  other 
metal  which  is  sensitive  with  regard  to  the  photo-electric 
phenomenon  and  is  bent  to  form  a trough,  the  ionized 
aerial  being  produced  by  several  mercury  vapor  lamps  of 
tubular  shape  supported  in  the  concave  part  of  the  metallic 
trough  and  being  directed  upward  in  a plane  containing 
the  metallic  aerial,  the  mercury  vapor  lamps  receiving 
the  current  from  the  source  of  energy  G. 

This  invention  is  also  well  adapted  for  use  on  sub- 
marines and  figure  25  illustrates  a transmitting  arrange- 
ment used  in  connection  therewith.  The  electrical  con- 
nection is  attached  to  the  upper  part  of  a metal  tube  which 
is  arranged  within  a periscope  and  forms  with  the  latter 
a condenser  included  in  an  oscillatory  circuit.  The  sys- 
tem is  earthed  through  the  body  of  the  submarine.  The 
periscope  mirror  (not  shown),  which  may  be  used  to  re- 
flect the  beam  in  any  desired  direction,  must  be  made  of 
metal  or  the  glass  used  in  ordinary  mirrors  must  be  re- 
placed by  quartz.  The  receiving  apparatus  may  be  con- 
nected up  to  the  beam  aerial  in  a similar  manner. 


The  Effect  of  Direct 
Circuit  With 

'T'HE  novel  feature  of  the  wireless  signaling  system 
devised  by  W.  C.  White  lies  in  the  means  which 
he  takes  in  getting  around  certain  difficulties  encount- 
ered in  the  usual  arrangements,  by  including  the  plate 
circuit  inductance  directly  in  the  antenna  circuit  and 
thus  impress  the  alternate  component  of  the  plate  cur- 
rent upon  the  antenna,  thereby  avoiding  the  necessity 
of  an  inductive  coupling  between  the  plate  circuit  and 
antenna  and  the  use  of  a separate  coil.  In  his  practical 


Connection  of  Plate 
the  Antenna 

application  however,  it  is  found  that  the  source  of 
potential  used  for  heating  the  filament  together  with 
the  auxiliary  apparatus  used  to  control  the  heating 
current,  instead  of  being  at  a fixed  low  potential  with 
respect  to  the  earth  as  in  the  ordinary  arrangement, 
is  at  a potential  which  alternately  varies  at  the  fre- 
quency generated  between  positive  and  negative  values 
with  respect  to  the  earth  and  that  this  potential  may 
rise  to  such  a high  value  that  it  becomes  inconvenient 
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to  insulate  from  the  earth  the  source  which  furnishes 
the  heating  current.  In  order  to  get  around  the  diffi- 
culty, the  plate  circuit  inductance  has  been  divided 
into  two  parts  and  the  parts  arranged  in  such  a way 
that  two  parallel  paths  for  the  high  frequency  plate 
current  are  provided.  One  of  these  inductances  is  in- 
cluded directly  in  the  antenna  circuit  and  the  second 


Figure  1 — Diagram  showing  plate  circuit  hooked  up  to  the  antenna 


A further  object  of  his  device  is  to  provide  a simple 
and  effective  means  for  automatically  breaking  up  the 
oscillations  which  may  be  generated  by  the  arrange- 
ment so  that  audio  frequency  telegraphic  signals  may 
be  formed.  "With  reference  to  the  diagram,  this  is 
accomplished  in  figure  1 by  arranging  a buzzer  *>  that 
inductance  6 is  short  circuited  at  regular  intervals, 


Figure  2— A modification  showing  the  grid  circuit  arranged  to 
normally  prevent  operation 


inductance  is  so  closely  coupled  to  the  first  that  for  all 
practical  purposes,  it  may  be  considered  as  being  di- 
rectly in  the  antenna  circuit.  The  source  of  current 
for  heating  the  filament  is  connected  to  the  ends  of 
those  inductances,  which  are  always  at  a low  potential 
with  respect  to  the  earth,  in  such  a way  that  the  heat- 
ing current  always  flows  through  the  two  inductances 
in  series.  As  a result  the  source  which  furnishes  the 
heating  current,  as  well  as  the  regulating  apparatus, 
will  always  be  at  a low  potential  with  respect  to  the 
earth. 


thereby  interrupting  the  production  of  the  oscillations. 
The  arrangement  shown  in  figure  2 differs  from  that 
shown  in  figure  1 merely  in  the  arrangement  of  the 
auxiliary  circuit  for  controlling  the  oscillations.  In 
figure  2 the  grid  circuit  is  so  arranged  that  the  device 
is  normally  inoperative  for  producing  oscillations. 
When  the  key  is  depressed  the  grid  circuit  is  closed 
through  the  key  and  the  contact  of  the  buzzer  and 
oscillations  are  produced.  At  the  same  time  the  buzzer 
coil  is  energized  and  the  buzzer  contact  broken,  oscil- 
lations thereby  being  interrupted.  


Kolster’s  Direction  Finder 


A CIRCUIT  diagram  of  Frederick  A.  Kolster’s  di- 
rection  finder  is  shown  in  figure  1.  It  is  comprised 
of  two  sets  of  rectangular  coils  of  several  turns,  whose 
planes  are  at  an  angle  with  respect  to  each  other,  usual- 
ly 90  degrees.  A pointer  or  needle  rotates  with  each  set 
of  coils  over  a graduated  scale.  The  two  rectangular 
coils  of  each  set  are  connected  in  series  with  each  other 
and  with  an  adjusting  tuning  condenser  C and  Cl.  Any 
suitable  detector  or  wave  responsive  device  and  a pair 
of  telephone  receivers  is  employed  in  a circuit  in  shunt 
to  the  condenser  C,  Cl.  The  Audion  detector  might 
best  be  chosen  with  several  stages  of  amplification. 
This  arrangement  may  be  used  for  direction  finding, 
and  to  a certain  extent  for  interference  prevention, 
where  the  two  pairs  of  coils  are  disposed  at  a distance 
from  each  other.  The  terminals  of  the  condensers  C 
and  Cl  are  connected  respectively  to  the  two  sets  of 
terminals  of  a double-pole  double-throw  switch.  Con- 
nected to  the  blades  of  the  switch  is  the  detector  and 
its  associated  apparatus.  With  the  switch  thrown  to 
the  left,  the  circuit  including  the  two  left-hand  rectang- 
ular coils  and  the  condenser  C is  tuned  to  the  energy 
transmitted  from  the  station  D by  a variation  of  the 
condenser  C.  The  left  hand  pair  of  coils  is  then  shifted 
to  such  a position  that  there  is  no  response  in  the  tele- 
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phone  in  which  case  the  needle  will  point  at  the  station 
D.  Then  throwing  the  switch  over  to  the  right  and 
connecting  it  to  the  right  hand  pair  of  rectangular  coils 
the  circuit,  which  includes  the  condenser  Cl  and  the 
two  right  hand  coils,  is  similarly  tuned  and  the  direc- 
tion of  station  D found  as  before  by  means  of  the  indi- 
cator on  the  scale. 

We  then  have  a triangle  whose  sides  are  x,  y,  and  z, 
the  last  being  the  line  between  the  pivotal  axes  of  the 
two  pairs  of  coils.  The  length  of  side  z is  known  and 


the  two  angles  between  z an  x and  between  z and  y 
have  been  determined  by  the  positions  of  the  pointers 
and  therefore  the  direction  of  the  station  D is  not  only 
accurately  known  but  its  distance  may  be  readily  com- 
puted. It  will  be  noted  that  there  is  neither  an  antenna 
or  earth  connection  to  these  devices  and  it  is  also  obvi- 
ous of  course  that  the  ideal  arrangement  for  operation 
would  consist  in  devising  some  means  of  remote  control 
in  order  that  the  operator  seated  at  the  detector  might 
revolve  the  rectangular  coils  at  will. 
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Experiments  With  Fluorescent  Substances 


■“THE  property  of  fluorescence  pos- 
sessed  by  certain  chemical  and 
mineral  compounds  always  excites 
wonder  and  interest  even  in  the  mind 
.of  the  layman  or  one  not  given  to  the 
study  of  the  sciences.  For  here  we 
have  Dame  Nature  in  one  of  her  more 
beautiful  moods,  taking  the  invisible 
rays  of  light  and  by  sorpe  mysterious 
process  converting  them  into  every 
conceivable  color.  With  a few  oieces 
of  apparatus  anyone  can  cond  ict  a 
series  of  experiments  and  be  more 
than  pleased  with  the  results. 

The  term  Fluorescence  was  given 
to  the  phenomena  on  account  of  it  be- 
ing first  noticed  in  a certain  variety 
of  fluor  spar.  The  difference  between 
fluorescence  and  phosphorescence 
should  be  clearly  understood.  The 
former  is  that  glow  emanating  from 
a substance  while  under  the  influence 
of  the  invisible  and  highly  refrangible 
rays,  the  latter,  the  property  certain 
substances  have  of  storing  light  energy 
and  later  giving  it  off  in  the  dark, 
such  as  calcium  and  zinc  sulphides. 
Some  compounds  possess  both  proper- 
ties in  varying  degree  s. 

Though  the  phenomena  may  be 
viewed  with  sunlight  as  the  exciting 
medium  it  will  enhance  the  beauty  of 
the  work  if  use  is  made  of  ultraviolet 
rays.  Immediately  there  comes  to 
mind  an  arc  lamp  or  a spark  gap  as  the 
source  of  such  rays.  In  consideration 
of  those  not  having  access  to  power 
for  an  arc,  let  us  select  the  spark  gap 
as  the  more  common  and  obtainable 
ultraviolet  ray  generator. 

The  mechanical  details  of  such  de- 
vices deserve  little  consideration. 

A box,  containing  a regular  or 
homemade  radio  spark  gap,  with  a 
hole  cut  in  one  side  is  possibly  the 
simplest  form.  Let  those  who  care 
to  tackle  the  problem  in  a more  com- 
plete manner  consider  the  ultraviolet 
ray  generator  pictured  in  fig.  1.  Here 
we  have  a device  suitable  for  the  study 
of  the  various  effects  of  ultra-violet 
light  in  addition  to  its  uses  as  an  ex- 
citer for  fluorescence. 

A small  wooden  box  is  fitted  with 
binding  posts  to  support  two  iron  elec- 
trodes. The  electrodes  are  rounded  at 
the  sparking  end  and  extend  through 
the  sides  of  the  box  to  be  fitted  with 
insulating  handles  for  the  purpose  of 
adjustment.  Terminals  are  arranged 
on  the  top  of  the  box  to  allow  of  ready 
connection  to  the  other  apparatus. 


By  Thos.  \V.  Benson 

A one  inch  hole  is  cut  in  the  bottom 
of  the  box  which  has  fastened  below 
it  a tin  lube  to  confine  the  rays  in  a 
downward  direction.  The  tube  is  sol- 
dered to  a sheet  of  tin  bent  in  such  a 
form  as  to  allow  the  insertion  of  glass 
or  other  substances  in  the  path  of  the 
rays. 

The  generator  is  supported  on  a ring 
stand  by  means  of  a universal  burrette 


Apparatus  used  In  performing  the  experi- 
ments with  fluorescent  substances 

clamp  with  the  outer  clips  removed 
and  a screw  passed  through  the  rear 
of  the  box  into  the  body  cf  the  clamp. 
This  construction  gives  a handy  form 
of  generator  suitable  for  many  experi- 
mental uses. 

A spark  coil,  ranging  from  /i"  up 
will  operate  the  gap  nicely,  the  limit 
of  power  with  the  construction  des- 
cribed is  about  i kw.,  beyond  this 
the  heat  and  noise  is  objectionable. 
The  regular  radio  condenser  is  used, 
or  in  fact  any  condenser  giving  a good 
heavy  spark  will  be  suitable.  Likewise 
the  helix  or  tuning  inductance  of  the 
radio  set  is  utilized.  A few  turns  of 
heavy  stranded  wire  on  a cardboard 
tube  will  suffice  if  a helix  is  not  handy. 

Wire  the  outfit  as  shown  in  the  dia- 
gram, close  the  primary  circuit  and 
adjust  the  gap  to  the  greatest  length 
giving  a steady  spark.  When  adjusted 
the  platform  will  be  flooded  with  ultra 
violet  light  mixed  with  the  visible  blue 
and  violet  rays. 

A few  beakers  and  saucers  are  all 
that  is  required  in  the  line  of  ap- 
paratus. The  chemicals  needed  will 
be  mentioned  in  their  proper  place. 

Take  a breaker,  fill  it  nearly  full 
with  clear  water  and  stand  it  on  the 


platform.  Float  a strip  of  horse  chest- 
nut bark  on  the  surface  and  start  the 
gap,  extinguishing  all  the  lights  in  the 
room. 

In  a few  minutes  a stream  of  bluish 
gray  fluid,  asculin,  will  be  visible 
clinging  to  the  bark  like  barnacles  to 
a boat.  In  ordinary  light  this  is  not 
noticeable  but  the  rays  of  ultra  violet 
light  are  so  altered  by  this  substance 
that  they  become  visible. 

If  some  of  the  bark  is  boiled  in  water 
and  filtered  the  solution  appears  color- 
less but  a tube  of  it  held  in  the  ultra 
violet  light  shows  a blue  glow. 

Soak  a strip  of  paper  in  this  solution 
and  allow  sunlight  to  pass  through  a 
prism  and  fall  on  the  strip.  It  will  be 
found  that  the  length  of  the  spectrum 
obtained  in  this  manner  will  be  much 
longer  than  that  obtained  without  the 
treated  paper,  the  treated  paper  mak- 
ing visible  the  more  refrangible  ultra 
violet  light  beyond  the  visible  violet. 

A very  beautiful  experiment  may 
be  performed  with  the  red  ink  in  com- 
mon use.  It  will  be  noticed  that  when 
a large  blot  of  this  ink  dries  it  has  a 
greenish  tinge  in  spots.  We  can  dem- 
onstrate this  phenomena  in  a rather 
startling  way  in  the  following  manner. 

Take  a deep  glass  vessel  with  par- 
allel sides,  a tall  beaker  or  cylindrical 
graduate  will  do,  and  fill  it  with 
water.  Stand  this  on  the  generator 
platform  and  allow  the  water  to  be- 
come perfectly  quiet  and  settled.  Gent- 
ly deliver  a drop  of  aniline  ink  to  the 
surface  of  the  water  with  a pipette 
while  the  generator  is  operating.  The 
drop  will  begin  to  contract  but  at  the 
centre  will  descend  in  the  form  of  a 
tube,  the  denser  coloring  matter  form- 
ing the  outer  rim.  But  instantly  the 
tube  spreads  into  a parachute  of  wav- 
ing red  and  green  the  edge  of  which 
breaks  up  into  tubes  to  go  through 
the  same  phases  of  the  parent  stem. 
The  figure  retains  its  shape  for  several 
minutes  and  is  very  beautiful  with  its 
slowly  moving  waves  of  green.  By 
transmitted  light  it  appears  pink  but 
viewed  at  an  angle  by  reflected  light 
it  appears  a brilliant  green.  Viewed 
from  above  the  figure  is  very  peculiar; 
the  edges  glowing  with  a fine  golden 
tinge.  By  placing  a drop  of  heavier 
colorless  liquid  (sulphuric  acid  will 
do),  on  the  surface  the  figure  is  put 
into  motion  and  looks  like  a sea  weed 
disturbed  by  water  current. 
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Put  a small  quantity  of  crude  resin 
oil  on  a watch  glass  and  place  on  the 
generator  base.  This  oil  is  nearly 
opaque  but  when  the  spark  gap  is  oper- 
ating it  shows  a delicate  sky  blue  fluor- 
escence. The  same  phenomena  is 
noted  when  paraffin  oil  is  used.  This 
is  quite  colorless  by  transmitted  light 
but  glows  with  a bluish  tinge  at  the 
edges. 

Obtain  some  nettle  leaves  and  place 
them  in  alcohol,  bruise  them  in  the 
solution  with  a glass  rod  and  allow  to 
soak  for  an  hour.  Filter  the  mixture 
and  pour  into  a watch  glass  or  beaker. 
The  liquid  will  appear  a bright  green. 
Now  take  a piece  of  cardboard  with 
a hole  l/i"  diameter  and  hold  over  the 
solution  and  start  the  generator.  The 
path  of  the  rays  will  be  of  a blood  red 
hue.  Tinctures  of  other  vegetable 
substances  have  a similar  effect  on 
light.  That  of  stramonium  gives  a 
pale  green  fluorescence,  guaiacum,  a 
beautiful  violet  color,  turmeric  a green- 
ish tint. 

The  coal  tar  colors  are  very  remark- 
able in  their  effect  on  light.  If  a 
beaker  of  water  is  placed  on  the  gener- 
ator stand  and  a few  grains  of  fluore- 
scence gently  placed  on  the  surface 
they  will  begin  to  sink  slowly  to  the 
bottom  leaving  behind  them  yellow 
trains  with  a brilliant  green  fluore- 
scence. The  experiment  succeeds  with 


Detailed  construction  of  the  ultra-violet  ray  generator 


dyes  such  as  malachite  green,  coceine  mg  and  mingling  to  give  a wonderful 
and  French  red  leave  behind  a train  of  color  effect.  By  arranging  a strong 
one  color.  A very  beautiful  effect  is  light  behind  the  glass  vessel  and 
obtained  by  mixing  together  several  allowing  the  transmitted  light  to  fall 
grains  of  each  substance  and  placing  on  a wall  or  white  cloth  a remarkable 


most  artificial  dyes  that  water  dis-  them  simultaneously  on  the  surface  of  color  spectacle  results. 

solves  slowly,  markedly  so  with  eosine  water  in  the  beaker.  A truly  startling  A weak  solution  of  sulphate  of  qui- 

and  crythrosine.  The  non-fluorescent  bouquet  of  colors  result,  interweav-  (Continued  on  page  2#) 


Wireless  in  the  A.  E.  F. 

The  strike  of  the  printers  in  New 
York  forced  the  withdrawal  of  the 
instalment  of  this  remarkable  series 
planned  for  this  issue.  The  series 
will  be  continued  in  the  next  num- 
ber and  will  appear  regularly  here- 
after under  the  authorship  of 

Lieut  Col.  L.  R.  Krumm  and  Capt 
Willis  H.  Taylor,  Jr. 

..  _ ^ 
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A Well  Made  Grounding  Switch 

By  C.  H.  Biron 

HEADERS  who  have  used  slate  variably  traced  a fair  amount  of  lost 
base  switches  as  a safety  meas-  energy  to  leakage  through  the  slate 
ure  for  grounding  the  aerial  have  in-  which  often  bears  such  mineral 


Figure  1 — Side  view  of  the  grounding  switch 


Complete  Radio  Outfits 


Learn  wireless  telegraphy  with  real  radio  outfits  that 
receive  messages  up  to  1,000  miles  and  send  them  from  three 
to  five  miles.  Complete  sending  sets  contain  spark  coils,  con- 
densers, spark  gap  and  oscillation  transformer.  Radio  receiv- 
ing sets  composed  of  loose  coupler,  Radio  or  Audion  detector, 
telephone  receivers,  insulator  and  ground  wires.  Authoritative 
hook  on  wireless  and  instructions  in  each  set  give  the  wireless 
code  and  tell  you  how  to  rig  up  your  outfit.  These  are  radio 
outfits  of  the  most  approved  type.  Write  today  for  complete 
catalog. 


Sending  and  Receiving  Outfits 


One  of  our  complete  sending  and  receiving  sets  is  shown 
at  the  left.  It  has  a very  sensitive  receiving  outfit  of  the  most 
modern  type  and  a sending  set,  with  aerial  switch  and  key,  that 
conforms  to  Government  regulations  in  every  way.  We’ll  send 

you  sets  direct  if  your  dealer  hasn’t 
them.  Price  $5  to  $65  (Canada  $7.50 
to  $97.50). 


The  A.  C.  Gilbert  Co. 

314  Blatchley  Ave.,  New  Haven,  Conn. 

In  Canada : The  A.  C.  Gilbert-Menzies 
Company,  Limited,  Toronto. 

In  England:  The  A.  C.  Gilbert  Com- 
pany, 125  High  Holborn,  London, 
W.  C.  1. 


qualities  as  to  make  its  use  prohibi- 
tive for  high  frequency  work. 

For  those  who  .have  yet  to  install 
such  a switch  the  accompanying  de- 
sign may  hold  some  suggestion. 
Here  a single  pole  slate  base  switch 


Figure  2 — End  view,  showing  method  of 
mounting 


is  used  but  under  conditions  that 
make  its  mineral  content  immate- 
rial. Prototypes  of  this  switch  as 
used  in  up-to-date  power  work  make 
use  of  corrugated  porcelain  sup- 
ports known  as  bus-insulators.  How- 
ever, the  petticoat  type  of  standard 
porcelain  pin  insulator  is  more  suit- 
able for  outdoor  service  and  can  be 
obtained  at  central  stations  for  a 
reasonable  price. 

A size  that  is  commonly  used  for 
city  service  primary  lines  is  four 
inches  high  overall  and  four  and  a 
half  inches  at  the  widest  diameter. 
The  tie  wire  groove  in  this  size  will 
permit  the  use  of  five-eighths  by 
one-eighth  strap  iron  as  a clamping 
strip.  To  this  strip  is  riveted  the 
bracket  pieces  that  in  turn  are  bolt- 
ed to  the  switch  base.  This  con- 
struction is  clearly  shown  in  the  side 
and  end  views,  figures  1 and  2. 

Wood  pins  form  the  supports  for 
the  insulators.  They  may  be  of 
somewhat  smaller  diameter  than  the 
sockets  of  the  bushings  and  com- 
pounded in  with  melted  rosin  or  sul- 
phur. They  are  then  forced  into 
holes  in  the  wood  base  which  for 
symmetrical  appearance  should  have 
a cross-section  of  approximately  two 
by  four  inches.  Wedges  from  the 
bottom  will  secure  them  from  any 
future  loosening. 

The  ground  standard  need  not  be 
insulated  and  may  take  any  form 
that  suits  the  builder,  but  the  one 
shown  is  in  keeping  with  the  design 
and  consists  of  a suitable  length  of 
standard  one-inch  pipe  fitted  with  a 
standard  floor  flange  and  pipe  cap. 
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This  cap  should  be  drilled  and  the 
switch  jaws  mounted  before  assem- 
bling to  the  pipe. 

The  end  view  in  figure  2 shows  a 
convenient  bracket  arrangement  for 
mounting  the  switch  to  the  window 
ledge  where  it  is  easily  reached  from 
the  station  window. 

The  lightning  switch  is  one  of  the 
exterior  fixtures  about  a radio  sta- 
tion, which  should  have  a neat  ap- 
pearance. 

EXPERIMENTS  WITH  FLUORES- 
CENT SUBSTANCES 

(Continued  from  page  27) 
nine  to  which  has  been  added  a small 
■quantity  of  dilute  sulphuric  acid 
when  placed  under  the  generator 
has  a delicate  blue  tinge. 

The  so  called  “Canary  Class”  which 
is  yellow  by  transmitted  light  gives 
off  a beautiful  green  glow  when  placed 
on  the  ultra  violet  ray  generator  plat- 
form. This  is  due  to  uranium  salts 


An  Inexpensive  Lead-in  Bushing 

By  C.  H.  Biron 

"P  XCEPTING  those  procelain  tubes  for  the  cable  terminals  of  aerial  and 
^ used  for  house  wiring,  there  are  instrument  leads, 
few  stock  articles  that  improvise  The  tube  itself  is  mounted  in  a 
well  in  place  of  electrose  bushings  sash  board  similar  to  those  used  for 
for  admitting  the  aerial  lead  to  the  ventilating.  The  reader  whose  set  is 
operating  room.  Even  porcelain  located  where  it  is  undesirable  to 


Figure  1 — Horizontal  section  view  of  the  lead-in  bushing 


present  which  are  highly  fluorescent. 

There  are  also  a number  of  minerals 
that  have  some  subtle  power  over  light. 
Willmite  the  natural  silicate  of  zinc 
gives  a brilliant  green  glow  when 
placed  on  the  generator  base,  and 
silicate  of  soda  gives  a blue  glow. 

There  naturally  arises  need  for  an 
explanation  of  this  phenomena.  We 
can  only  explain  the  fluorescence  by 
inductive  reasoning.  Inasmuch  as 
the  rays  causing  fluorescence  are  loca- 
ted beyond  the  violet  end  of  the  spec- 
trum the  substance  absorbs  these  rays 
setting  the  molecules  into  vibration, 
these  in  turn  set  the  ether  around  them 
into  motion  resulting  in  the  emission 
•of  visible  light.  This  theory  is  sup- 
ported by  the  fact  that  should  the 
indicent  rays  be  polarized  the  resulting 
fluorescence  is  not  polarized  showing 
the  light  is  re-generated,  so  to  speak, 
in  the  sensitive  substance. 


tubes  fall  short  of  the  desired  ends 
due  to  the  fact  that  unglazed  porce- 
lain is  unsatisfactory  for  outdoor 
service. 

A good  substitute  is  found  in  glass 
water-gauge  tubes  which  are  avail- 
able at  a reasonable  price  in  any 
steam-fitting  shop.  These  tubes  are 
made  with  heavy  walls  to  resist  me- 
chanical strain  and  when  selected 
for  clearness  (freedom  from  color- 
ing) their  insulation  value  is  suffi- 
cient for  all  practical  purposes. 

There  use  resolves  itself  into  a 
question  of  mounting  them  and  clos- 
ing the  ends  to  moisture  and  dirt. 
In  the  illustration  shown,  both  ends 
of  the  tube  are  closed  by  turned 
maple  bushings  through  which  a 
quarter  inch  round  brass  rod  passes, 
fitted  with  nuts  that  hold  the  assem- 
bly together  and  provide  fastening 


drill  through  the  wall  or  window 
pane  will  find  this  means  of  over- 
coming the  difficulty  entirely  satis- 
factory. This  arrangement  provides 
quick  and  easy  access  to  the  light- 
ning switch  where  it  is  located  on 
the  window  ledge  outside. 

If  the  tube  is  a snug  fit  in  the 
board  a little  shellac  will  secure  it 
from  loosening  or  creeping.  The 
writer  used  an  extra  piece  of  board 
with  a somewhat  larger  hole  and 
filled  the  space  with  storage  battery 
“dope.” 

This  piece  is  shown  in  section  in 
the  drawing.  The  maple  ends  should 
be  given  a coat  of  black  shellac  and 
a finishing  coat  of  spar  varnish  be- 
fore assembling. 

The  sash  board  may  be  painted  to 
match  the  sash  or  in  harmony  with 
the  trimmings  of  the  house. 


An  Unusual  Opportunity  to  Buy  a 
U.  S.  Army  Hot-Wire  Ammeter 

Imagine  the  increase  in  transmitting  range  one  of  these  highly 
efficient  Roller-Smith  Hot-Wire  Ammeters  will  bring  you.  A sharp 
wave,  with  maximum  energy  on  one  hump  under  all  weather  con- 
ditions; rapid  adjustment  to  various  wave-lengths;  increase  or  reduc- 
tion of  energy  to  work  a certain  station — these  are  some  of  the 
advantages  that  can  be  yours. 

Regularly  $13;  Our  Special  Price  $7 

These  Ammeters  are  of  the  flush  type  and  were  made  for  the  XI ,8.  Army  Air  Service  for 
planes.  The  Armistice  brought  a cancellation  of  airplane  contracts  ana  theee  Ammeters  could  not  he  used.  Each  has 
passed  the  exacting  Government  tests  and  Is  In  perfect  condition.  They  have  not  been  remoted  from  their  original 
cartons  and  are  now  ready  for  Immediate  shipment 

The  scale  reading  la:  0— 2.6  Amperes.  Shunt  giving  double  or  triple  this  range,  75c  extra. 

Only  by  buying  a large  quantity  of  these  Ammeters  are  we  able  to  sell  them  at  almost  half  the  usual  price. 
This  is  your  opportunity  to  procure  at  an  unusual  bargain  a standard  U.  S.  Army  Air  Service  Hot-Wire  Ammeter. 
The  supply  is  limited.  Better  get  in  on  this  today  as  there  is  a great  demand  for  these  instruments.  Remit  by  check 
or  money-order.  Dealers  write  us,  we  have  an  attractive  proposition  for  you. 

A.  H.  GREBE  & CO.  78  Van  Wyck  Blvd.  Richmond  Hill,  N.  Y. 
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A Laboratory  Radiophone 

By  J.  Pignone 

as  the  average  amateur  nothing  fundamentally  new  and  it  is 


By  J. 

AS  FAR  as  the  average  amateur 
is  concerned  radio  telephony  is 
in  its  infancy  as  yet.  The  chief 
causes  of  this  are,  the  amateur  has 
not  had  an  opportunity  to  experi- 
ment, and  the  pre-war  vacuum  tube 
was  not  of  proper  design  to  with- 


comprised  of  the  following:  a direct 
current  ammeter  and  also  a high  fre- 
quency meter,  a transmitter,  con- 
denser (variable  oil),  grid  condenser 
and  leak,  inductance,  bulb,  and  con- 
trols. 


* * 


®>-:  © © © © © 


Figures  1 and  2 — Front  and  side  views  of  the  laboratory  radiophone 


stand  a high  voltage.  However,  the 
modern  high  vacuum  tube  presents 
very  favorable  prospects  for  the  de- 
velopment of  the  amateur  phone. 

New  circuits  and  schemes  are  con- 
stantly coming  forth.  This  places 
the  layman  in  a confused  state,  for 
no  sooner  would  he  have  a specific 
set  completed  than  a new  circuit 
would  come  to  his  attention. 

It  is  for  this  reason  that  I have 
designed  the  panel  shown.  There  is 


The  wiring  to  the  different  ele- 
ments is  not  soldered  directly  to  the 
respective  binding  post,  but  to  a cop- 
per terminal,  which  in  turn  is  con- 
nected to  the  element.  This  ac- 
counts for  the  adaptability  of  all 
circuits.  The  inductance  in  this  set 
is  interchangeable.  The  primary  is 
wound  on  a bakelite  tube  6 inches 
by  6 inches  with  20-23  Litz.  It  is 
tapped  three  times.  As  can  be  seen 
in  the  diagrams  (figures  1 and  2) 


the  support  bearings  for  the  second- 
ary are  slotted.  The  result  is  that 
any  sized  secondary  can  replace  the 
one  described.  It  is  4%  inches  in 
diameter  by  2 inches,  wound  with 
20-38  on  a bakelite  tube.  Leads 
from  the  coil  are  brought  out  by 
flexible  wires  to  binding  posts 
mounted  on  the  primary  tube  itself. 
There  are  three  binding  posts,  the 
center  one  being  for  a tap  brought 
out  from  the  middle  of  the  sec- 
ondary. 

The  tube  to  employ  for  this  set 
depends  upon  circumstances — the 
source  of  current  available,  and  the 
pocket  book.  However,  a Marconi 
V.  T.  class  2 would  readily  adapt 
itself  to  this  work. 

If  the  transmitter  employed 

“sticks,”  the  following  can  be  re- 
sorted to.  Obtain  an  empty  re- 

ceiver shell  and  mount  two  or  three 
“ Skinderviken  Buttons”  insulated 
from  the  diaphragm  with  mica  wash- 
ers and  the  buttons  connected  in 
series.  This  will  prove  a fairly  sen- 
sitive transmitter  capable  of  with- 
standing heavy  currents. 

As  accessibility  and  flexibility 
were  the  keynote  to  the  design  of 
this  set,  it  was  not  found  feasible 
to  mount  the  panel  in  a cabinet. 
This  and  the  fact  that  an  oil  con- 
denser can  only  be  used  in  a vertical 
position,  made  it  necessary  to  mount 
the  panel  on  heavy  copper  strip  1 
inch  wide.  The  size  of  the  panel  is 
11  x 12  inches,  the  base  attached 
immediately  to  it  is  7x11  and  the 
size  of  the  base  proper  is  12x12% 
inches. 

This  will  prove  a very  valuable 
accessory  to  the  “dabbler’s”  lab- 
oratory and  there  need  be  no  fear 
for  any  circuit  as  the  connections 
can  readily  be  changed. 


|The  Jones  Patented  Crystal  Detector 


presents  six  different  surfaces  of  the  Crystal  to  the 
action  of  the  needle,  without  changing  Its  position. 
It  keeps  you  on  the  LIVE  SPOT  at  all  times  and 
thereby  gives  the  loudest  and  clearest  signals. 
Four  Oollars  net,  Postpaid. 


Send  for  new  Illus- 
trated descriptive 
Bulletin  describing 
these  and  other 
High  Qrade  Radio 
Apparatus. 


OUR  LATEST  CABINET  VACUUM  TUBE  RECEIVING  SET 

Employing  the  New 

Marconi  Vacuum  Tube 

Reception  range  from  200  to 
8000  metres. 

Can  be  used  for  either 
DAMPED  or  UNDAMPED 
waves,  without  the  addition  of 
any  other  coils  or  apparatus. 

Price  Sixty  Dollars.  Net 
Interior  view  from  the  Rear, 
showing  Loose  Coupler,  Its  ac- 
tion, and  Wiring  Diagram  of 
the  Vacuum  Tube  Circuit.  Also 
showing  how  the  entire  Ap- 
paratus Is  built  within  the 
metal  frame,  to  permit  Its  re- 
moval from  the  cabinet  for  ex- 
amination or  additions. 

We  reproduce  the  set  In  Its  entirety  that  you  may  see  and  understand  its  construction,  Instead  of  enclosing  It  In  a Cabinet  and 
allowing  you  to  guess.  It  Is  now  used  in  Schools  of  Radio  Instruction  where  Technical  and  satisfactory  results  are  necessary. 

THE  JONES  RADIO  COMPANY,  384  Monroe  Street,  Brooklyn,  N.  Y. 
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First  Prize— Mechanically  and  Electrically  Efficient 

Rotary  Spark  Gap 

By  L.  D.  Dillenback 


The  assembled  rotary  non-synchronous  spark  gap 


T HE  accompanying  drawings 
* show  the  assembly  and  details 
of  a very  efficient  rotary  non-syn- 
chronous spark  gap  suitable  for  sta- 
tions up  to  one  kilowatt  input.  The 
chief  advantage  of  this  design  arises 
from  the  fact  that  the  energy  passes 
into  the  gap  on  one  tooth  of-  the  ro- 
tary and  out  again  on  a tooth  next 
to  the  first  mentioned.  This  short 
path  is  highly  essential  in  connec- 
tion with  work  at  200  meters. 

No  motor  is  shown,  as  the  avail- 
able motor  for  each  particular  ama- 
teur will  vary.  This  motor  should 
be  capable  of  standing  approximate- 
ly a load  of  one-sixth  horse  power 
at  200  revolutions  per  minute.  A 
suitable  wooden  block  may  have  to 
be  constructed  to  raise  the  center 
of  the  motor  shaft  6 1/8  inches  above 
the  base. 

The  main  disc  is  machined  from  a 
piece  of  sheet  dileeto  8 inches  square. 
After  turning  down  in  a lathe  to 
6 7/8  inches  in  diameter,  twelve 
slots  1/16  inch  wide  and  3-8  inch 
deep  are  cut  radially  from  the  cir- 
cumference, each  30  degrees  apart. 
Between  the  slots  are  10-32  tapped 
holes  5/8  inch  deep.  Holes  are  also 
drilled  for  the  shaft  hub  as  indicated 
in  the  drawing.  In  this  connection 
it  will  be  well  to  first  fasten  the 
finished  brass  hub  to  the  unfinished 
disc  in  accordance  with  the  draw- 
ing. The  hub  can  then  be  placed 
on  a mandrel  and  the  disc  turned 
true  in  a lathe. 

The  hub  is  of  brass  and  should  be 
machined  in  accordance  with  the 
drawing.  No  dimension  of  the  shaft 


diameter  is  given  because  this  will 
vary  with  the  individual  motor.  This 
hub  should  be  made  from  a piece 
of  brass  stock  2 1/8  inches  in  diame- 
ter, a hole  being  drilled  in  the  center 
the  same  size  as  the  shaft  diameter. 
A piece  of  steel  of  the  diameter  of 
the  shaft  is  then  .pressed  into  the 
hole  and  the  piece  finished  in  a lathe. 


The  disc  can  then  be  screwed  to  the 
hub  and  finished  in  the  lathe. 

The  stator  electrodes  are  filed 
from  sheet  copper  1/16  inch  thick. 
Two  are  required. 

The  rotor  electrodes  are  also  filed 
from  copper  sheet  in  the  manner 
indicated  for  the  stator  electrodes. 
It  is  recommended  that  a steel  filing 


Positions  Guaranteed 

TO  EVERY  GRADUATE  OF  OUR  SCHOOL 

$125.00  PER  MONTH  PLUS  EXPENSES 

Lieut.  CoL  Krumm,  former  chief  of  Radio  Division,  A.  E.  F.,  now  Radio  Instructor  at  New  York  and  author  of  articles  in  The 

Wireless  Age,  is  head  of  the  Y.  M.  C.  A.  Radio  School 

Individual  Instruction  Modern  Equipment  Special  Short  Course 

Dormitory  Swimming  Pool 

Cadi  or  write  for  Illustrated  Booklet 
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jig  be  made  in  accordance  with  the 
drawing  and  twelve  pieces  of  copper 
sheet  be  clamped  to  the  jig.  The 
copper  pieces  can  then  be  sawed, 
drilled  and  filed  to  a finish.  This  is 
only  necessary  when  no  milling  ma- 
chine is  available. 

A dilecto  block  drawing  is  given, 
showing  the  method  of  supporting 
the  stationary  electrodes.  A copper 
lug  is  placed  under  the  electrode 
clamping  screw  for  connection.  It 


Di/ecto  1 netfif 


Dstalied  construction  plans  of  spark  gap 


will  be  noted  that  the  electrodes  may 
be  adjusted  easily  for  proper  rela- 
tion to  the  rotor  electrodes,  which 
are  non-adjustable. 

In  the  assembly  of  the  disc  it  will 
be  obvious  from  the  drawings  that 
the  rotor  electrodes  are  held  in  the 
disc  by  a brass  band  1/8  inch  thick 
by  3/8  inch  wide.  This  piece  of 
brass  should  be  annealed  before 


Second  Prize  - -The  Ideal  Amateur  Rotary  Gap 

By  Arno  A.  Kluge 


bending  in  place.  This  is  accom- 
plished by  heating  the  brass  to  a 
dull  red  and  plunging  it  into  cold 
water.  The  brass  should  then  be 
stretched  around  the  circumference 
and  cut  off  to  the  proper  length. 
Holes  should  be  spotted  and  drilled, 
and  counter-sunk  for  10-32  flat  head 
brass  machine  screws.  After  stretch- 
ing the  brass  band  around  the  disc 
and  spotting  the  holes  right  through 
the  brass  into  the  dilecto  disc,  the 
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band  can  be  taken  off  and  tapped 
holes  made  in  the  dilecto  disc.  The 
rotor  electrodes  can  then  be  inserted 
and  the  band  placed  back  in  exactly 
the  same  place,  this  time  screwing 
in  the  flat  head  machine  screws.  The 
disc  should  be  mounted  on  the  motor 
and  tested  for  true  running  of  the 
electrodes  being  corrected  by  filing 
where  necessary. 


A Powerful 


Physique  ! 


EARLE  LIEDERMAN 


The  Acme  of  Physical  Perfection 

A 48  INCH  CHEST  AND 
16|  INCH  BICEPS! 

I Have  Them  Have  You? 

Hundreds  of  my  pupils  have  obtain- 
ed these  measurements  and  many  of 
my  pupils  have  exceeded  them. 

Why  not  let  me  do  the  same  for 
you? 

My  methods  never  fail  to  produce 
results  quickly. 

I BEGIN  WHERE  OTHERS  LEAVE 
OFF. 

I PRACTICE  WHAT  I PREACH. 
MY  NEW  BOOK 

‘ ‘ Muscular  Development  ’ ’ 

will  explain  all  about  my  system  and 
will  interest  you. 

It  is  illustrated  with  20  full  page 
photographs  of  myself  and  of  some  of 
the  finest  developed  athletes  whom  I 
have  trained.  If  you  have  not  as  yet 
read  this  book  by  all  means  get  a 
copy. 

Simply  Tear  Off  Coupon  Below  and 

mail  to  me  with  10c  (stamps  or  coin) 
and  you  will  receive  your  copy 
promptly. 

EAKLE  E.  LIEDERMAN 

Dept.  1,002,  203  Broadway. 

New  York  City 


TEAR  OFF  COUPON 
DO  IT  NOW — Before  You  Forget  It 


EARLE  E.  LIEDERMAN, 

Dept.  1,002,  203  Broadway,  N.  Y.  City 
Dear  Sir: — I enclose  herewith  10c 
for  which  you  are  to  send  me.  with- 
out any  obligation  on  my  part  what- 
ever, a copy  of  your  latest  book 
“Muscular  Development.”  (Please 
write  plainly.) 

Name  

Street  

City State 

W.  A.  Nov.  1919. 


IN  designing  the  ideal  rotary  gap 
for  an  amateur  radio  station  there 
are  certain  conditions  which  ought 
to  be  satisfied,  and  the  closer  we  can 
approach  these  conditions,  the  more 
nearly  ideal  will  be  our  gap.  Briefly 
tiiese  conditions  are : 

1.  A quick  break  in  the  circuit, 
giving  good  quenching. 

2.  Ample  sparking  surfaces,  so  re- 
sistance is  low. 

3.  Accurate  adjustment  of  elect- 
rodes. 

4.  Moderate  rate  of  speed. 

5.  Reasonable  simplicity  of  con- 
struction. 

The  necessity  for  opening  the  pri- 
mary circuit  quickly  after  a spark 


has  passed  across  the  gap  is  the  pri- 
mary consideration.  Authorities 
agree  that  four  oscillations  in  the 
primary  circuit  are  sufficient  to 
transfer  all  the  energy  to  the  second- 
ary or  aerial  circuit.  The  resistance 
of  the  gap  should  then  become  so 
high  that  no  energy  can  be  re-trans- 
ferred  from  the  secondary,  which 
would  produce  complex  oscillations 
and  consequently  a broad  wave.  (See 
“Practical  Wireless  Telegraphy,” 
Appendix  G,  for  a farther  discus- 
sion.) If  we  are  to  have  only  four 
oscillations  in  the  primary  circuit, 
for  a 200-meter  wave  the  gap  should 
open  in  4/1,500,000  seconds,  or 
0.00000266  seconds.  Practically,  of 
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Motor  Generator  Sets 


THESE  instruments  represent  t lie  co-ordinated  thought  and  practical  experience  of  America’s 
pioneer  motor  engineers.  Designed  for  land  stations,  ships,  portable  hand-operated  sta- 
tions, aeroplanes,  dirigibles,  train  signaling,  etc.  v ,'omplcte  information  will  be  gladly  supplied 
at  our  branch  office  nearest  you. 


Quick  Service 
Fnie  Quality 


Bronze  and  Aluminum 

Castings  of  the  Better  Grade 

Our  facilities  enable  us  to  make  prompt  shipments  of  quality  castings  in 
large  quantities  at  attractive  prices. 

Castings  guaranteed  true  to  pattern. 

Let  us  quote  on  your  requirements. 

Bronze  Rods  and  Bushing  Castings 


Fischer-Sweeny  Bronze  Company 

HOBOKEN,  NEW  JERSEY 
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Apparatus' 


Matted  tbstpaid  on  Request 

Quality  Apparatus 
Attractive  Prices 


Send  for  Catalog  No.  7045W  Today 


f ear*  Roebuck  and  Co  , Chicago 


WIRELESS  App.r.tu.,  R.w  M.teri.U, 

Magnet  wires,  motors,  ex- 
penmenlrrs’  needs,  novelties  bsted  in  our  Cataloirue  C-3. 
Aspire  younelf  of  prompt  service  nd  right  prices  by  buying 
from  this  world  famed,  reliable.  Experimenters’  Supply 
Hnu«e.  99  of  everp  hundred  order*  received  shipped 
ioilhln24  hours.  Catalogue  C3  FREE  on  request. 

THE  NEWMAN-STERN  CO.,  Cleveland,  O. 


EASY  MONEY 

for  YOU 

Act  as  our  subscription  representa- 
tive In  your  locality. 

Write  for  details. 

CIRCUliATION  MANAGER 
THE  WIRELESS  AGE 
233  Broadway  New  York 
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Radio  Development*  VacuUm 


Relaying.  Operating  Department  Work 
all  A.  R.  R.  L.  News,  Humorous  Stories 
byTheOldMan.  All  these  and  naaay. 
more  are  included  in  QST.  ' > 


SPECIAL  TRIAL  OFFER  ■ 

Regular  price  $1.50  per  yoiir.  1-5  Mrtts-  ■ 
per  copy.  Introductory  rstfer  9manths  £ 
subscription  for  S i ana  attached  cpptron.  \ 

PIN  A DOLLAR  BILL  TO  COUPON 
AND  MAIL  IT  TODAY ! 


RETURN  COUPON 
American  Radio  Relay  League, 

Hartford,  Conn. 

Enclosed  find  SI;  pleaae  enter  my  trial  subscrip- 
tion to  QST  for  9 months. 


course,  this  is  impossible  of  attain- 
ment, but  by  the  use  of  knife  edge 
electrodes,  mounted  on  a fair-sized 
disc,  we  can  come  much  closer  than 
with  the  half-inch  plugs  used  on  the 
old  style  amateur  rotaries. 

The  rotating  member  of  this  gap 
is  a disc  of  £-ineh  Bakelite,  12  inches 
in  diameter.  Twelve  slots  are  cut 
into  the  periphery  of  this  disc,  at 
equal  distances  apart,  and  along  a 
line  running  through  the  center  of 
the  disc.  These  slots  are  cut  with  a 
1/64-inch  hack  saw  blade,  to  a depth 
of  $ inch.  Figure  1 shows  a detail 
of  the  electrodes,  which  are  made 


from  figure  5 which  shows  the  ro- 
tary disc  complete.  The  hub  shown 
can  be  any  suitable  mounting  which 
will  fit  the  motor  shaft  and  to  which 
the  disc  can  be  screwed. 

The  stationary  electrodes  consist 
of  two  copper  strips,  1 inch  wide 
and  1/64-inch  thick.  Figure  3 shows 
the  method  of  mounting  these  strips 
on  the  top  panel  of  the  enclosing 
box,  including  binding  posts  and  ad- 
justing screws.  If  desired,  these  ad- 
justing screws  may  be  provided  with 
insulated  handles,  and  also  lock  nuts 
— a refinement  which  gives  more  ac- 
curate adjustment.  Figure  4 shows 


Figure  3 
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Figure  2 
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Figure  4 


Details  of  construction  and  mounting  of  the  rolary  spark  gap 


from  1/64-inch  aluminum  sheeting 
cut  to  the  dimensions  shown.  The 
two  lugs  provided  are  bent  along 
the  dotted  line  at  right  angles,  and 
the  electrodes  are  then  slipped  into 
the  slots  as  in  figure  2,  leaving  %- 
inch  projecting  from  the  disc.  When 
all  are  in  place,  two  brass  strips  3/8- 
inch  wide  and  1/16-inch  thick,  and 
having,  holes  drilled  at  the  correct 
distances,  are  used  to  bolt  all  the 
lugs  of  the  electrodes  together  with 
small  machine  screws.  The  nuts 
should  be  soldered  on  these  screws 
to  prevent  any  possibility  of  loosen- 
ing. This  construction  will  be  clear 


the  electrodes  in  detail,  which  are 
bent  as  indicated  by  the  dotted  lines. 

The  rotary  disc  is  mounted  on  the 
shaft  of  a small  series  motor,  or  a 
3600-r.p.m.-induction  motor.  In  any 
case  the  motor  should  be  about  1/12 
h.p.,  as  the  very  small  motors — com- 
monly used — heat  up  badly  on  a long 
run,  and  tend  to  vary  in  speed  when 
excessively  loaded. 

The  rotating  disc  should  he  mount- 
ed in  an  air-tight  chamber,  with  the 
Bakelite  panel,  already  mentioned, 
for  the  top.  Alcohol  vapor  may  then 
be  introduced  into  the  chamber  to 
aid  the  quenching  of  the  gap,  using 
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An  Amateur  Station 
Without  a Vacuum  Tube 
Is  Years  Behind  the  Times 

MARCONI  V.  T. 

$7.22  each 

Under  agreements  recently  effected  the  Marconi  V.  T.  is  the 
only  vacuum  tube,  or  audion,  which  may  be  sold  to  amateurs, 
laboratories,  schools  of  instruction  and  experimenters. 

The  approximate  operating  life  of 
the  MARCONI  V.  T.  is  1,500  hours. 


Fleming  Pat.  No.  803684 
i Forest  Pat.  Nos.  841387-879532 


Class  I. — Designed  for  use  as  a detector;  operates  with 
plate  potential  of  20  to  60  volts. 

Class  II. — Designed  for  use  as  an  amplifier;  plate  poten- 
tials from  60  to  110  volts  may  be  applied. 

Tubes  in  either  class  may  be  used  for  detection  or  ampli- 
fication, but  those  of  Class  I are  best  as  detectors,  and  Class  II 
tubes  are  superior  as  amplifiers. 

_ f-.  Standardized  Socket  $1.50  additional 

-T-"-"  7 The  Marconi  Resistance,  connected  in  the  circuit  between 

An  the  grid  and  the  filament  of  the  Marconi  V.  T.,  is  made  in  the 
(fLi i following  standard  sizes: 

yt  megohm,  1 megohm,  2 megohms,  4 megohms,  6 
megohms. 

Resistances  of  any  special  fractional  values  up  to  6 
megohms  can  be  supplied. 

Standard  Resistance,  Complete  $1.00 

Federal  Audio  Frequency  Transformer  designed  for  use  with  Marconi  V.  T.  - $7.10 
Send  all  remittances  with  order  to  COMMERCIAL  DEPARTMENT 

MARCONI  WIRELESS  TELEGRAPH  CO.  OF  AMERICA  .St'S?,*, 

Sole  Distributors  for  De  Forest  Radio  Telephone  & Telegraph  Co. 
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Wireless 
Oper  a t o r s 

CAN  YOU  QUALIFY? 

Can  you  Send  CLEAR  signals 
at  HIGH-SPEED? 

Can  you  Receive  RAPID  signals 
CORRECTLY? 

Do  you  want  to  be  a FIRST- 
CLASS  all  ’round  OPER- 
ATOR? 

THE  CANDLER  SYSTEM 

Will  Show  You  How 

THE  CANDLER  SYSTEM  shows  you 
In  a simple.  Interesting  and  scientific 
way  how  to  develop  and  utilize  the 
MENTAL  and  PHYSICAL  factors 
necessary  to  become  a PIRST-CLASS 
OPERATOR.  It  shows  how  to  send 
CLEAR  signals  at  HIGH-SPEED 
without  tiring  tho  arm — how  to  re- 
ceive RAPID  signals  CORRECTLY 
and  with  LESS  EFB'ORT--how  to  In- 
crease SPEED  on  the  typewriter  by 
"touch” — how  to  develop  GOOD 
HANDWRITING — how  to  overcome 
nervousness  and  timidity — how  to  be- 
come STRONG.  VIGOROUS,  and 
MORE  ENERGETIC. 

Starts  the  Beginner  Right 

THE  CANDLER  SYSTEM  Is  a proved 
success.  Operators  everywhere  are 
taking  it  up.  Originated  by  one  of 
the  world’s  fastest,  most  accurate  and 
highest  paid  operators.  It  has  de- 
veloped some  of  the  BEST  operators 
in  the  business.  It  starts  the  BEGIN- 
NER in  RIGHT — takes  him  over  the 
rough  places,  and  shows  him  how  to 
make  headway  In  the  quickest, 
easiest  way.  Instead  of  wondering  if 
he's  right — HE  KNOWS.  It  makes  It 
all  so  clear  that  almost  before  he 
knows  it  he  can  sit  In  and  work  a job 
that  he  never  dared  to  attempt.  It 
gives  the  beginner  an  advantage  that 
will  put  him  In  the  front  ranks  of  his 
profession. 

First  Class  Operators  Wanted 

Good  jobs,  wonderful  opportunities, 
BIO  MONEY  is  offered  FIRST-CRASS 
OPERATORS.  Let  the  CANDLER 
SYSTEM  qualify  you  for  one  of  these 
jobs — let  us  help  you  find  the  job  you 
want.  We  are  on  the  INSIDE  and 
can  put  you  “next”  to  the  good  things 
so  that  YOUR  SUCCESS  will  be  as- 
sured. This  Is  YOUR  OPPORTUNITY 
— Grasp  It!  Act  and  Act  Quickly.  You 
take  no  chances— the  CANDLER 
SYSTEM  is  ABSOLUTELY  GUARAN- 
TEED to  give  satisfactory  results. 
When  you  see  for  yourself  what 
WONDFRFUL  IMPROVEMENT  the 
CANDLER  SYSTEM  will  make  In 
your  work  and  health  — how  quickly  It 
will  develop  you  into  a FIRST-CLA^?S 
OPERATOR,  you’ll  understand  why 
thousands  are  taking  it  up. 

Send  For  FREE  Booklet 

A Message  To  The  Telegraph  Operator 
is  the  title  of  a little  booklet  that  will 
interest  you  mightily.  Reveals  some 
facts  about  the  business  you  want  to 
know — facts  you  must  know  If  you 
want  RAPID  ADVANCEMENT.  IT’S 
FREE. 


Mail  This  Coupon  Now 


THE  CANDLER  SYSTEM  CO. 
Dept.  W.,  123  East  45th  Street, 
Chicago,  Ills. 

Send  me  Free  of  Charge  your  booklet, 
“A  Message  To  The  Telegraph  Opera- 
tor,” with  full  particulars  regarding 
the  Candler  System. 

Name  

Address  

Town State 


a small  oil  eup  with  a cotton  plug 
through  which  the  vapor  passes 
when  the  gap  becomes  heated.  A 
safety  valve,  which  may  be  a bicycle 
valve  reversed,  should  also  be  pro- 
vided to  take  care  of  any  excess 
pressure  in  the  chamber,  as  for  ex- 
ample, when  starting  the  spark.  The 
corners  of  all  the  electrodes  should 


the  circuit  closed.  To  overcome  this 
the  alternator,  transformer,  and 
condenser  should  be  adjusted  to 
resonance  with  the  transformer  fre- 
quency by  the  use  of  an  external  im- 
pedance. Then  when  the  condenser 
is  short-circuited  by  the  passage  of 
the  spark,  the  condition  of  reson- 
ance is  destroyed  and  the  transform- 


Flgure  5 — Rotary  disc  complete 


be  slightly  rounded  to  prevent  the 
spark  dragging  out.  A red  glass 
window  placed  near  the  top  of  the 
chamber  will  permit  observing  the 
spark  while  it  is  in  operation. 

Most  spark  gaps  tend  to  maintain 
an  are  of  the  power  current  after 
the  oscillatory  discharge  has  passed. 
This  will  hinder  effective  quenching, 
since  the  low  frequency  arc  keeps 


er  current  is  materially  reduced, 
thus  preventing  arcing.  (See  discus- 
sion of  resonance  by  J.  J.  Holaban 
in  August  Wireless  Age.) 

By  following  the  constructional 
details  and  technical  data  given  in 
this  article  the  amateur  should  be 
able  to  produce  a highly  efficient, 
almost  Ideal,  rotary  spark  dis- 
charger. 


Third  Prize -A  Good  Rotary  Spark  Gap  for  the 

Experimenter 


By  R.  C. 

A NON  - SYNCHRONOUS  rotary 
spark  gap  with  its  musical 
pitch  giving  fine  reading  character- 
istics should  have  a place  on  the 
instrument  table  of  every  radio  ex- 
perimenter. With  high  frequency 


Hitchcock 

The  ideal  gap  should  gain  full 
speed  in  ten  seconds  and  come  to  a 
stop  in  a similar  length  of  time. 
When  alternate  receiving  and  trans- 
mitting is  to  be  done,  a quick  start- 
ing and  stopping  gap  is  very  desir- 


V 


Enclosed  type  of  rotary  gap  showing  front  view  with  driving  pulley  and  end  view  with  cover 

removed  and  In  place  ? ■ 


work,  Tesla  coils,  and  other  applica- 
tions the  rotary  spark  discharger  is 
widely  used,  for  the  electrodes,  in 
revolving  cool  off  the  sparking  sur- 
faces and  give  greater  efficiency 
than  a straight  gap. 


able  and  the  best  arrangement  in- 
corporates a light  rotating  member. 

The  rotating  arm  carries  two  elec- 
trodes and  the  stationary  electrodes 
can  be  of  any  convenient  number, 
varying  with  the  motor  speed  and 
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the  pitch  desired.  If  an  alternating 
current  motor  running  at  1,800 
R.P.M.  is  used,  and  20  electrodes  are 
placed  in  the  stationary  disc,  a good 
musical  note  will  be  produced  about 
600  sparks  per  second.  If  a higher 
gap  speed  is  desired  with  a constant 
speed  induction  motor,  pulleys  may 
be  used  to  advantage.  The  speed 
•of  a direct  current  motor  may  be 
xegulated  by  a field  rheostat,  or  one 


tice,  a series-rheostat  is  set  at  the 
point  where  the  motor  can  be 
quickly  stopped  without  appreciable 
jar.  A convenient  wiring  diagram 
for  this  is  shown  in  figure  3.  To 
save  battery  current  the  lever  should 
be  turned  to  the  “off”  position 
when  the  motor  has  stopped. 

Where  the  noise  of  an  open  gap 
is  objectionable  the  enclosed  type  is 
of  interest.  The  casing  is  of  cast 


figure  / 


The  open  type  spark  gap  in  detail  and  circuit  used 


• directly  in  series  with  the  current 
supply. 

The  open  type  gap  shown  in  figure 
1 is  very  easy  and  inexpensive  to 
-construct.  The  requirements  are  a 
battery  motor,  some  electrodes — 
zinc  or  brass  screws  are  preferable 
— and  sufficient  wood  for  the  frame 
and  base.  The  stationary  plate  has 
its  electrodes  divided  into  two  equal 
parts,  each  set  being  connected  with 
a wire — the  revolving  arm  always 
connecting  one  electrode  of  each  set, 
completes  the  circuit.  The  rotating 
arm  is  simply  a piece  of  wood,  bev- 
eled to  cause  less  air  resistance,  one 
electrode  on  each  end  connected 
with  a copper  strip.  The  arm  is 
fastened  to  the  motor  by  bolting  to 
a pulley,  or  a bushing.  The  dis- 
tance between  the  electrodes  is 
easily  varied  by  moving  the  sta- 
tionary plate  by  means  of  the  ad- 
justable wood  screws — this  is  made 
clear  in  the  diagram.  A gap  of  this 
type  with  a stationary  disc  6 inches 
in  diameter  and  12  electrodes,  con- 
nected to  a motor  operated  on  a 
storage  battery,  has  been  success- 
fully run  at  6,000  R.P.M. 

When  a direct  current  motor  is 
used  to  run  a gap  it  may  be  stopped 
as  quickly  as  desired  by  disconnect- 
ing the  armature,  and  permitting 
the  field  current  to  flow.  In  prac- 


iron,  with  brass  screws  for  elec- 
trodes which  are  easily  adjusted  for 
any  spark  length.  The  rotating 
member  is  of  wood,  on  the  ends  of 
which  are  two  brass  screws  which 
are  filed  flat  after  being  inserted. 
The  contact  is  made  in  the  center  of 
the  rotating  arm  by  means  of  a 
spring  ball  bearing,  the  casing  being 
the  other  connection.  The  contact 
construction  is  plainly  shown  in  the 
diagram.  To  guard  against  the  high 
tension  current  which  is  grounded 
to  the  gap  casing,  jumping  into  the 
motor  windings  and  causing  dam- 
age, a belt  connection  to  the  motor 
must  be  used. 

This  rotary  gap  consists  of  two 
gaps  in  parallel,  and  they  may  be 
fixed  for  distances  as  small  as  1/64 
inch.  A safety  gap  of  about  % inch 
placed  across  the  terminals  is  a wise 
precaution. 

The  fixed  electrodes  will  give  a 
snappy  break  to  the  spark,  if  placed 
% inch  or  more  apart  and  will  also 
give  a clearer  tone  to  the  trans- 
mitted note.  The  addition  of  a 
rotary  spark  gap  to  a station  will 
greatly  improve  the  sending  range, 
and  the  better  musical  pitch  being 
more  audible  through  static,  will  be 
appreciated  at  the  receiving  station. 
A gap  of  this  type  with  20  elec- 
trodes has  been  operated  with  suc- 
cess at  speeds  of  4,000  R.P.M.  . 


“Max  F* 
means 
Maximum 
Efficiency 

“Max  F”  Grinding  Wheels, 

All  sizes,  Grains  and  Grades. 

“Simplex”  Band  Grinders, 

Straight  Grain  Finish  Grind- 
ing and  Polishing. 

“Duplex”  Band  & 

Disc  Grinders, 

“Marathon”  Disc  Cement, 

Use  COLD,  more  Easily  Ap- 
plied than  Hot  Glue. 

“Marathon”  Abrasive  Bands, 
All  Widths,  Lengths  and 
Grits. 

“Advance”  Steel  Cutters, 

High  Speed  and  Carbon  Cut- 
ters, Mills,  Reamers,  Counter- 
bores, etc. 

“Valeau”  Files, 

SWISS  PATTERN  and 
AMERICAN.  In  all  Shapes, 
Lengths  and  Cuts. 


All  of  the  Above 

WARRANTED 
THE  BEST  IN  THE  WORLD 

In  QUALITY, 

WORKMANSHIP, 

EFFICIENCY, 

DURABILITY. 


IMMEDIATE  DELIVERY 
from 

NEW  YORK  CITY  STOCK. 


T.  P.  WALLS 
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INC. 
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DUCK’S 

No.  13  264-Page 

Electrical*^  Wireless 

Catalog 


JUST  OFF  THE  PRESS 


175  Pages  of  Wireless  Instruments 


Any  radio  amateur  will  tell  you  there  is  no 
catalog  to.  take  its  place,  and  that  it  is  a 
Beacon  Light  to  guide  you  in  the  selection 
of  your  apparatus. 


This  unrivalled  catalog  mailed  to  any- 
one upon  receipt  of  12c.  in  stamps  or 
coin,  which  may  be  deducted  on  first 
dollar  purchase. 


Great  cost  of  catsdog  and  low  prices 
prohibit  distribution  otherwise 


! What  This  Big  Catalog  Contains 


* 176  pp.  Wireless  Ap- 

® paratus  for  Com- 

H mercial  and  Ex- 

B perlmental  use; 

■ 10  pp.  Raw  Ma- 

I terlal ; 

I 2 pp.  Transform- 

I ers ; 

| 9 pp.  Auto  and 

| Stg.  Batteries; 

I 8 pp.  Telegraph 

a Insts. ; 


16  pp.  Motors  and 
Dynamos; 

8 pp.  Flashlights; 

2 pp.  Medical  Bat~ 
teries ; 

3 pp.  Ammeters 
and  Voltmeters; 

20  pp.  Electrical 
and  Mechanical 
Books. 


THE  WILLIAM  B.  DUCK  CO. 

239-241  Superior  St,  Toledo,  Ohio 


AMPLIFIER  UNITS  $15 

Can  be  used  as  a two-step  amplifier,  one- 
step  amplifier,  deteotor,  oscillator  or  re- 
generator when  used  with  any  type 
Audlon  panel.  The  unit  consists  of  2 
amplifier  transformers,  five  condensers  of 
fixed  oapadty,  three  grid  leaks,  mahog- 
any case,  Bakellto  top  and  9 connection 
posts.  It  abolishes  the  use  of  variable 
condensers.  Amplifier  Coll,  only  $6.00. 

Radio  Sale.  Co.  T.nM^.ecroSt- 


Suggestion  for  Prize  Contest-January  Wireless  Age 

“The  Design  and  Construction  of  a Tuned 
EsXiSLow  Power  Transmitter  for  Local  Use” 

We  will  pay  the  usual  prizes  ot  $10,  $5  and  $3,  in  addition,  to  our 
regular  space  rates,  to  the  three  contributors  who  send  us  the  best  manu- 
scripts on  the  above  subject  by  December  31. 

Note:  It  is  not  at  all  uncommon  in  these  days  of  supersensitive 

receivers  for -a  small  spark  coil  to  transmit  25  or  30  miles  or  even  more. 
A good  many  amateurs  must  for  various  reasons  be  satisfied  with  a low 
power  transmitter.  The  great  majority  of  these  use  a spark  coil  with  the 
spark  gap  in  the  antenna  to  their  own  detriment  and  to  the  great  incon- 
venience of  all  who  may  be  listening  for  distant  stations. 

There  is  a better  way.  The  use  of  tuned  circuits  will  result  in  a 
marked  increase  in  range  of  any  transmitter  and  the  elimination  of  all 
unnecessary  interference. 

For  the  good  of  all  concerned  those  of, us  who  have  “dope”  on  an 
efficient  low  power  transmitter  will  welcome  the  opportunity  here  offered: 
and  those  of  us  who  are  required  to  use  the  smaller  outfits  will  he  thankful 
for  information  which  will  surely  make  for  an  increased  range. 


New  England  Wireless  Amateurs  Meet 


A MEETING  of  the  New  England 
-*■*-  Amateur  Wireless  Association 
was  held  at  the  Franklin  Union, 
Berkeley  Street,  Boston,  recently 
with  an  attendance  of  about  fifty. 
Mr.  G.  R.  Entwistle  presided  and  a 
very  interesting  talk  was  given  by 
Mr.  Henry  C.  Gawler,  First  District 
Radio  Inspector,  who  spoke  of  the 
practical  use  of  the  amateur  stations. 

A trans-Atlantic  relay  is  now  un- 
der development  to  transmit  from 
the  Atlantic  Coast  to  the  Azores,  or 
to  England  direct,  in  an  attempt  to 
improve  over  the  record  made  just 
before  the  war  when  a message  was 


relayed  from  New  York  to  San 
Francisco  in  one  hour  and  twenty 
minutes,  only  passing  through  five 
stations  each  way. 

Attention  was  called  to  the  fact 
that  the  radio  regulations  and  laws 
are  the  same  as  in  1917,  when  ama- 
teurs were  first  silenced,  except  that 
the  code  test  is  now  twelve  words  a 
minute. 

Advance  orders  for  reservations 
to  the  Second  Annual  Banquet  of  the 
Association,  to  be  held  in  the  near 
future,  can  be  sent  to  the  secretary, 
Mr.  Wallace  E.  Heckman,  119  Win- 
dermere Road,  Aubumdale,  Mass. 


DAYN0R  VACUUM  TUBE  CONTROL  PANEL 
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This  is  positively  the  latest  type  of  Control  Panel  offered  for 
Amateur  use.  It  is  designed  to  meet  the  requirements  of  the 
exacting  operator  and  experimenter. 

It  is  extremely  flexible  in  operation  and  can  be  used  in  any 
combination  of  circuits. 

This  panel  is  the  forerunner  of  a new  system  of  unit  in- 
struments. 

The  construction  of  this  instrument  is  of  the  best  materials 
obtainable ; bakelite  panel,  dark  oak  cabinet,  graduated  dials  and 
large  composition  knobs,  variable  grid  condenser,  rheostat,  and 
tube  receptacle  mounted  back  of  panel. 

PRICE — less  Bulb  (with  base  for  any  tube  desired) — $15. 
(Wt.  6 lbs.) 

When  ordering  state  base  desired. 

For  full  information  write 


BOX  105 


DAYNOR  RADIO  ELECTRIC  COMPANY 


WILKINSBURG,  PA. 
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The  Quenched  Gap  for  Amateur  Use 


By  H.  J.  Tyzzer 


AS  a result  of  the  study  and  im- 
**  provement  of  vacuum  tubes  for 
both  transmitting  and  receiving, 
tube  amplifiers  nave  been  construct- 
ed which  have  increased  the  range 
of  the  receiving  station  many  times. 
But  the  tube  transmitters,  although 
very  effective  for  local  work,  are 
limited  in  output,  and  cannot  be 
used  to  any  great  advantage  for  long 
distance  transmission.  It  is  for  this 
reason  that  the  Navy  deemed  it  ad- 
visable to  adhere  to  the  conventional 
500-cycle  quenched  gap  transmit- 
ters, equipment  which  has  proven 
both  effective  and  reliable  and  which 
has  been  standardized  by  large  quan- 
tities of  sets  of  this  type,  manufac- 
ured  during  the  war. 

It  would  then  seem  advisable  for 
the  amateur  who  wishes  to  transmit 
long  distances  and  still  adhere  to 
government  restrictions,  to  follow  as 
closely  as  possible  the  path  laid  out 
by  the  Navy  and  experienced  com- 
mercial companies.  A method 


whereby  this  desirable  objective 
may  be  attained,  will  therefore  be 
pointed  out. 

It  is  assumed  that  the  amateur 
has  at  his  disposal  a source  of  60- 
cycle  alternating  current.  With  such 
a supply  it  is  customary  to  employ 
a step-up  transformer,  a high  po- 
tential condenser,  some  form  of  gap, 
and  an  oscillation  transformer,  to- 
gether with  such  accessories  as  a 
key,  protective  devices,  and  radia- 
tion ammeter.  The  power  of  this 
equipment,  however,  is  limited  be- 
cause of  the  200-meter  wave  restric- 
tion. With  such  a low  wave-length 
it  is  practically  impossible  to  employ 
a condenser  of  more  than  .01  or  .012 
mfd.  capacity  and  have  allowance 
for  inductance  of  leads  and  proper 
coupling.  This  means  that  a much 
higher  voltage  must  be  employed  by 
the  amateur  than  if  a supply  of 
higher  frequency  were  available. 
Such  a high  voltage  often  leads  to 
gap  difficulties,  condenser  troubles 


"Ask  Anyone  Who  Has 
Used  It" 

SAID  DENVER  COL., 

TO  VALLEY  STREAM.  L.  I. 

One  of  our  moot  enthusias- 
tic customers  communicates 
by  wireless  from  his  home  in 
Denver  to  a friend  on  Long 
Island.  He  uses  a Brandes 
Headset  — after  exhaustive 
tests  and  comparisons. 

HR ANDES 

WIRELESS  HEADSET 


.© 


"Superior,"  2000  ohms,  $7 

TRIAL  Buy  a Brandes 

Headset  and  use 
OFFER  R critically  for  ten 
days.  Then,  if  it 
doesn’t  come  up  to  our  claims 
or  your  expectations,  return 
it  and  your  money  will  be 
oheorfully  rofunded.  Test  it; 
compare  it  with  others,  for 
sensitiveness,  clearness,  dis- 
tance. Prove  for  yourself 
the  fine  quality,  the  "matched 
tone."  The  two  diaphragms, 
toned  exactly  alike,  strength- 
en the  signals  and  prevent 
blurring.  Used  by  'ma.ny  U. 
S.  Gov’t  experts,  and  experts 
abroad.  by  colleges  and 
technical  schools,  and  by 
professionals  and  amateurs 
everywhere. 

Send  4c  for  Catalogue  "W." 

C.  BRANDES,  Inc. 

32  Union  Square,  Room  818 
New  York 

Wireless  Receiver  Specialists 


Make  Your  Own  Wireless  Apparatus 

THESE  MODERN  BOOKS 
TELL  YOU  HOW 
No.  5.  WireleMt  Construction 
and  Installation  for  Begin- 
ners. Explains  in  detail  with 
working  drawings  how  to 
make  simple  apparatus  that 
works.  Aerials,  Tuning  Colls, 
Couplers,  Spark  Colls,  Keys. 
Sending  and  Receiving  Sets. 
No.  6.  Experimental  Wirelees 
Construction  with  working 
drawings  showing  how  to 
make  more  elaborate  appar- 
atus, Spark  Colls,  Condensers. 
Helixes,  Detectors.  Loading 
Colls,  Aerial  Switches,  etc. 
Price  30  cents  each  postpaid 
anywhere. 

COLE  A MORGAN,  INC. 
P.O.Box  473  Now  York,  N.  T. 


When  You  Buy  Radio  Apparatus 

You  want  instruments  that  are  up  to  the  minute.  Radio  communication  has  been  revolutionized 
during  the  World  War.  Pre-war  radio  apparatus  has  been  supplanted  by  more  efficient  instruments 
embodying  the  latest  engineering  achievements. 


The  Highest  Grade 
Appdatus  for  Amateur  Use 


Long  and  Short  Wave 
Regenerative  Receivers 


has  set  the  standard  in  the  Amateur  and  Experimental  field.  Our  present  line  of  apparatus 
has  been  designed  since  the  Armistice. 

The  Two-Stage  Audio-Frequency  Amplifier 

Type  ROR13,  effectively  eliminates  the  howling  due  to  resonant  feed-backs,  without  impair- 
ing its  amplifying  efficiency.  All  parts  are  accessible  through  the  hinged  cover. 

The  construction  and  assembly  are  characteristic  of  Grebe  workmanship.  Better  be  sure 
your  Amplifier  is  a Grebe. 

Write  for  free  bulletin  describing  Grebe  Amplifiers; — complete  catalog  sent  upon  re- 
ceipt of  10c. 

Type  RORB,  Price  $45  A.  H.  GREBE  & CO.,  78  Van  Wyck  Blvd.,  Richmond  Hill,  N.  Y. 
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Mesco  Radio  Buzzer 

With  Shunt  Resistance  — 
U.  S.  Navy  and  U.S.  Army 
Standard. 


The  Radio  Officers  of  the  NC  planes, 
after  testing  all  other  buzzers,  decided 
to  use  the  “Mesco"  on  their  radio  equip- 
ment. The  R-34  Was  equipped  with 
two  of  them. 

Why?  Because  of  its  reliability  and 
constancy  In  operation;  greater  output 
efficiency;  ease  of  adjustment;  unaf- 
fected by  extreme  variations  in  weather 
conditions;  exposed  wires  eliminated. 

Sparking  is  almost  entirely  eliminated, 
so  that  the  energy  lost  in  light  and 
heat  in  the  operation  of  other  buzzers 
is  here  conserved  and  radiated  in  the 
form  of  oscillating  energy. 

This  buzzer  maintains  a constant 
note  and  is  recommended  as  an  exciter 
for  checking  wave-meters  where  pure 
note  and  ample  energy  are  required. 
List  No.  Trice 

65.  Mesco  Radio  Buzzer $2,05 

We  carry  a very  large  and  complete 
line  of  standard  wireless  apparatus 
and  solicit  your  Inquiries.  Wireless  ex- 
perts in  all  of  our  stores. 

Send  for  the  New  Edition  of  Our 
Catalog  N 29 

It  is  pocket  size,  contains  264  pages,  with  orer 
OfO  Illustrations,  and  describes  In  plain,  clear 


IT  MEANS  MONEY  SAVED  TO  YOU 
to  ha  re  our  Catalog  when  you  want  to  buy. 

Manhattan  Electrical  Supply  Go.,  Inc. 


New  York:  Chicago:  St. 

17  Park  Plaoe  114  8.  Wells  St.  1106 
San  Francisco  Office:  604  Mission  St. 


St.  Louis: 
1106  Pine  St. 
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and  low  efficiency.  It  was  formerly 
customary  to  employ  a plain  gap 
which  ordinarily  gave  a note  that 
was  anything  but  pleasing  on  60 
cycles,  and  which  was  noisy  in  op- 
eration. This  gap  also  caused  a 
wave  having  a very  high  decrement 
to  be  emitted  from  the  transmitting 
antenna,  which  timed  broadly  at  the 
receiving  station  and  caused  a great 
deal  of  interference. 

The  introduction  of  the  non- 
synehronous  rotary  gap  into  the  am- 
teur  field  marked  a great  improve- 
ment in  transmitters  in  general,  in- 
asmuch as  a clear  note  with  slightly 
decreased  decrement  in  the  antenna 
circuit  was  obtained.  Even  with  a 
rotary  gap,  however,  the  conditions 
are  far  from  ideal  as  the  efficiency  is 
usually  quite  low  and  the  decrement 
often  exceeds  the  0.2  allowed  by  gov- 
ernment regulations.  Or  in  other 
words,  when  the  coupling  is  made 
sufficiently  loose  to  bring  the  decre- 
ment below  0.2  the  equipment  is  not 
operating  with  maximum  radiation. 

Using  a quenched  gap  on  a 60- 
cycle  supply,  investigations  have 
been  made  in  laboratories  at  Med- 
ford Hillside,  Mass.,  and  the  follow- 
ing data  recorded  to  show  the  ad- 
vantages of  the  quenched  gap. 

Tests  were  first  made  with  a J k.w. 
Blitzen  transformer.  This  type 
transformer  is  resonated  to  a capa- 
city of  .01  mfd.  on  60  cycles.  It  was 
found  impossible  to  work  this  trans- 
former at  its  rated  capacity  with 
the  leakage  tongue,  which  is  inserted 
between  the  primary  and  secondary 
in  place.  Therefore  the  tongue  was 
removed  and  resonance  sacrificed 
for  increased  output.  Three  mica 
condensers ' of  .004  mfd.  each  were 
used,  totalling  a .012  mfd.  capacity. 
The  plain  gap  consisted  of  two  centi- 
meter brass  balls,  whereas  the  ro- 
tary was  of  the  Murdock  type,  the 
quenched  gap  being  a special  one 
manufactured  for  amateur  use. 

A Murdock  oscillation  transform- 
er was  used  with  a phantom  antenna 
consisting  of  a .00035  mfd.  capacity, 
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APPARATUS 

Complete  equipmeLt  for  the 
amateur  ami  t e laboratory. 

We  cordially  invite  an  inspection 
of  the  high  grade  radio  apparatus 
at  our  office. 

The  Atlantic  Radio  Co. 
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HERE  you  have  a new  monthly 
journal,  published  In  Australia  for 
radio  men  everywhere. 

Its  72  pesos  of  Interesting  text.  Illus- 
trations and  diagrams  present  the 
very  latest  developments  In  wireless 
work. 

All  Australasian  matters  relating  to 
Radio  Telephony,  Radio  Telegraphy, 
Mercantile  Marine,  Navy  and  Aviation 
are  described  and  Illustrated  fully — 
right  up  to  the  minute. 

Technical  subjects  are  described  In 
simplest  terms. 

Price,  $3.00  per  year 
25  cents  per  copy 

For  sale  by 

WIRELESS  PRESS,  Ire 

1865  Woolworth  Bldg. 

New  York 


a loading  spiral  and  10  ohms  inserted 
resistance.  The  quenched  gap  was 
compared  with  both  the  rotary  and 
plain  gap  referred  to  above  and  the 
following  data  obtained: 
test  NO.  1 

Total  antenna  resistance — 15  ohms 
Input  Wave-  Watts  In 
Gap  Watts length  antenna  Efficiency 

Wain  135  200  41  30.4% 

Rotary  ...  135  200  43.6  32.4% 

Quenched..  136  200  60  44.6% 

TEST  NO.  2 
Input  Wave-  Watts  In 


Gap 

Watts 

length 

antenna  Efficiency 

Plain  .... 

. 260 

200 

73 

29.2% 

Rotary  .. 

. 250 

200 

82.5 

33  % 

Quenched. 

. 250 

200 

94 

37.6% 

A i k.w  Blitzen  transformer  was 
then  tried  and  10  more  ohms  insert- 
ed in  the  antenna  circuit,  thus  total- 
ling approximately  25  ohms,  and  the 
readings  below  obtained: 

TEST  NO.  3 
Input  Wave-  Watts  In 
Gap  Watts  length  antenna  Efficiency 

Plain  600  200  170  34% 

Rotary  ...  600  200  190  38% 

Quenched..  600  200  225  45% 

From  these  readings  it  may  be 
seen  that  a considerable  increase  in 
output  was  obtained — by  the  use  of 
the  quenched  gap — and  hence  better 
overall  efficiency.  It  was  found  pos- 
sible, by  selecting  the  proper  num- 
ber of  individual  gaps  for  a given 
power  in  the  quenched  gap  unit,  and 
by  adjusting  a variable  reactance  in 
the  primary  of  the  transformer,  to 
obtain  an  exceedingly  clear  note  of 
double  frequency  (120  cycles).  This 
means  a double  discharge  per  alter- 
nation of  the  60-cycle  wave  and  gives 
a pleasing  tone  resembling  that  of 
a rotary  gap  running  at  low  speed. 

The  transmitter  was  then  connect- 
ed to  an  L type  antenna  consisting 
of  two  wires  60  feet  long  and  ap- 
proximately 55  feet  high.  With  200 
watts  input  the  maximum  antenna 
current  obtainable  with  the  rotary 
gap  was  1.6  amperes.  With  this  set- 
ting the  decrement  as  determined 
with  a Kolster  decremeter  was  ap- 
proximately 0.6.  The  coupling  on 
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ANNOUNCEMENT! 

Arrangements  have  been  completed  whereby  EVERY  MAN  who  graduates  from  the  EASTERN  RADIO  INSTITUTE  Is 
POSITIVELY  GUARANTEED  a good  position.  When  you  realize  that  It  only  takes  six  months  In  the  Day  School  or  nine 
months  In  the  Evening  School  to  accomplish  the  work  and  that  the  salaries  for  beginners  are  from  3100  to  $125  per  month, 
food  and  quarters  included,  and  that  the  entire  expense  of  the  course  can  be  returned  to  you  In  one  month's  salary,  doesn’t 
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Radio  Amateurs 


"ACE"  Radio  Equipment  Is  a line  of  pro- 
fessional quality.  Comprises  complete 
radio  telegraphic  and  telephonic  trans- 
mitting and  receiving  apparatus  for  any 
power  or  wave  range.  Also  all  acces- 
sories and  parts. 

“ACE"  Regenerative  Receivers.  “ACE” 
Audlon  Control  ' Cabinets.  Undamped 
wave  telegraphic  and  telephonic  equip- 
ment for  use  with  standard  V.  T.  tubes. 
Audion  Amplifiers  using  Standard  V.  T. 
tubes. 

We  supply  anything  and  everything  the 
radio  experimenter  requires  In  wireless 
equipment  and  buiTd  complete  outfits  to 
order.  We  do  not  furnish  any  cheap  or 
competitive  materials. 

The  Precision  Equipment  Co. 
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Price 
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Z"  Dial,  with  government  type 
bakelite  knob.  Has  set  screw  to 
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paid   $1.80 
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, mailing  list  for  future  bulletins. 
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the  Murdock  oscillation  transformer 
was  reduced  until  the  primary  and 
secondary  coils  were  nearlv  at  right 
angles.  In  this  position  the  antenna 
current  had  dropped  to  1.1  amperes 
and  the  decrement  decreased  to  0.2 
the  maximum  value  permitted  by 
government  restriction.  It  was 
found,  however,  that  this  1.1  am- 
peres at  0.2  decrement  was  far  more 
effective  than  1.66  amperes  at  0.6 
decrement.  This  was  determined  by 
observing  the  deflection  of  the  watt- 
meter in  the  deeremeter  circuit  in 
both  eases  leaving  the  coupling  con- 
ditions between  the  antenna  and  the 
"V  deeremeter  the  same.  We  have  all 
heard  that  the  reading  of  an  amme- 
ter in  the  antenna  circuit  is  an  un- 
true indication  of  effectiveness  with 
a plain  or  rotary  gap,  and  this  is 
absolute  proof  of  that  fact. 

The  rotary  was  then  replaced  by 
the  quenched  gap  and  with  the  same 
power  input — 200  watts — a radiation 
of  2.1  amperes  was  obtained.  The 
decrement  was  Only  0.12,  which  's 
well  within  the  limit  set  by  the  gov- 
ernment. 

Note  the  comparison  under  these 
practical  working  conditions.  With 
a 200  watt  input,  1.1  amperes  radia- 
tion with  the  rotary  and  2.1  amperes 
with  the  quenched  gap;  and,  as  the 
energy  in  the  antenna  is  propor- 
tional to  the  square  of  the  current 
this  means  a ratio  of  1.21  to  4.41  or, 
in  other  words,  that  the  quenched 
gap  is  over  three  and  one-half  times 
as  effective  as  the  rotary. 

With  the  rotary  gap  considerable 
difficulty  was  experienced  with  kick- 
backs which  punctured  the  insula- 
tion on  the  transformer  and  blew 
fuses,  etc.  With  the  quenched  gap, 
however,  none  of  this  trouble  was 
noticeable.  In  operation  the  quench- 
ed gap  was  almost  noiseless,  which 
is  an  obvious  advantage  when  it  is 
considered  that  a great  deal  of  am- 
ateur long  distance  transmission  is 
accomplished  in  the  early  hours  of 
the  morning,  when  disturbances  are 
not  relished  by  the  household  or  the 
neighbors. 

With  a rotary  gap  very  high  po- 
tentials are  built  up  in  the  antenna 
circuit,  which  tend  to  strain  and 
even  rupture  the  insulation.  With  a 
quenched  gap  this  is  not  true,  as  the 
sparks  follow  each  other  regularly 
and  are  of  uniform  potential. 

Briefly,  then,  the  advantages  of 
the  quenched  gap  over  its  nearest 
competitor,  the  rotary,  may  be  sum- 
med up  as  follows: 

1.  Increased  efficiency  of  trans- 
mitter. 

2.  Practically  noiseless  in  opera- 
tion. 

3.  Less  .potential  in  antenna  sys- 
tem. 
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THIS  IS  A BRAND  NEW  BOOK 


And  Covers  a Lot  of  Things  That  Can  Be 
Found  in  No  Other  Wireless  Book. 
It’s  Just  What  You  Have  Been  Looking  For 

This  New  Book 


tells  you  how  to  design  and  construct  transmitting'  apparatus  from  the  key  up  to  the  antenna,  in- 
cluding the  building  of  high  voltage  transformers. 

The  construction  of  masts,  antennae  and  special  insulators  is  described.  Panel  Trans- 
mitters and  Cabinet  Receivers  are  shown  in  deta  il.  There  is  a special  chapter  on  Honeycomb 
Coils. 

The  Vacuum  Tube  Detector  and  associated  circuits  are  given  special  attention.  The 
amateur  is  shown  the  best  circuits  for  the  reception  of  continuous  and  discontinuous  waves, 
using  indoor  and  outdoor  aerials. 

Important  radio  measurements  such  as  are  applicable  to  the  amateur  station  are  ex- 
plained in  a simple  way.  Much  valuable  data  is  given  on  the  latest  developments  in  radio  dur- 
ing the  war. 

The  constructional  details  of  buzzer  transmitters,  direction  finders,  radio  telephone 
transmitters  and  receivers  are  treated  in  detail. 

This  book  contains  a wealth  of  information  for  the  young  man  who  desires  to  build  hia 
own  apparatus  or  wishes  to  gain  a better  understanding  of  the  equipment  in  his  station. 

The  use  of  inductance  formula  is  explained  and  many  representative  problems  are  worked 
out.  It  is  the  most  complete  publication  of  its  kind  in  the  field,  and  it  was  written  by  one  who 
is  familiar  with  the  requirements  of  the  up-to-date  radio  station.  Contains  over  300  pages  and 
over  300  illustrations.  Price  $1.75. 
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ALL  NC  TRANSATLANTIC 
FLYING  BOATS 


RADIO  COMPASSES  and 

UNDING  FIELD  BEACONS 

RADIO  RECEIVERS  and 

TRANSMITTERS 

FOR  AIR,  LAND  AND  SEA 


OWNERS  OF  THE  FESSENDEN  PATENTS 


INTERNATIONAL  RADIO  TELEGRAPH  COMPANY 

326  Broadway,  New  York  City— Farmer*  Bank  Building,  Pittsburgh,  Pa. 


r' 


4.  Decrease  in  decrement  of  emit- 
ted wave. 

5.  A clear  note  without  the  use  of 
moving  parts. 

6.  Less  trouble  due  to  kick-backs, 
etc. 

With  such  an  outfit  the  standard 
of  the  amateur  will  be  nearly  on  a 
par  with  the  commercial  companies 
operating  today,  and  it  is  to  be  ex- 
pected that  with  a transmitter  of 
this  type  and  an  efficient  receiver, 
far  greater  distances  will  be  spanned 
by  the  amateur  than  !n  pre-war 
times.  ...  j 

Queries  Answered 

Antwere  will  be  given  In  this  department 
to  questions  of  subscribers,  covering  the  full 
range  of  wireless  subjects,  but  only  those 
which  relate  to  the  technical  phases  of  the 
art  and  which  are  of  general  interest  to 
readers  will  be  published  here.  .The  sub- 
scriber’s name  and  address  must  be  given  In 
all  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necesaary 
they  must  be  on  a separte  sheet  and  drawn 
with  India  Ink.  Not  more  than  five  ques- 
tions of  one  reader  can  be  answered  In  the 
N same  Issue.  To  receive  attention  these  rules 
1 must  be  rigidly  observed. 


130000  Meter  Long  Wave  Tuner — Type  BS. 

Weight,  2 lbs.  Gets  all  the  “slgs”  In  this  hemisphere.  Involute 
machlno  wound,  beat  honeycomb.  XDA  on  first  tap,  NSS  on 
Formica  top  and  nickle  finish.  Coils  set  in  special  wax, 
through  worst  static.  Hookup  glued  on  bottom.  Fits  De- 
forest cabinets.  Absolutely,  we  will  refund  money  if  not  as  repre- 
sented and  does  not  work  as  we  say.  Round  or  square  pattern. 

200  Meter  Amateur  Regenerative  Tuner — Type  CS2. 

Designed  for  short  waves  and  Just  the  thing  for  relay  work. 
Machine  wound  coils  set  in  wax  and  has  tickler  coil  and  ten  taps. 
Hookup  on  bottom.  Carry  them  with  you.  Same  weight  and 
finish. 


3000  Meter  Arlington  Tuner — Type  AS. 

Designed  to  get  NAA  and  does  iL  Range  60ft  M.  to  3000  M.  small 
aerials.  Price  of  either  of  above  tuners  $15.00,  delivered  to  you. 


Knocked  Down  Variable  Condensers 


43  plate — .001MF.— $2.50;  21  plate— .0005MF.— $2.25,  11  plate  grid 
variable  $1.75.  Assemble  and  save  money.  Packed  in  neat  box 
with  full  instructions. 


TRESCO,  DAVENPORT,  IOWA 


1/4  h.p./o';:; 

/ ■ S.P.,  17M  RPM. 

Co«$lo1e,wl$to|  4 yuller  jrx 


NEW  MOTORS 

FACTORY  GUARANTEED  • ALL  SIZES  • IN  ORIGINAL  BOXES 

Your  Opportunity 


To  Buy  New  Guaranteed  Electrical 
Apparatus  ol  Standard  Manufacture. 


Singla  Phase  Motors 

110  **0  volt v A.  C..  00  cyclf. 
1800  R.  P.  M.  with  pulley 

, 111  voKi,  inUi 
i.  tall  toad  start  • 


1/4  war  $24-50 

H.  P„  IU-UInNi.Iis-  eon  cn 
Diction,  loH  toad  start  - 


1/2  $46-50 


pulsion,  lor  compressor 

| H.  P„  111-221  will,  ropnl-  Gni  5ft 
1 sioo.  with  siidini  has#  - - yQ  I 

$108-50 
$124-50 
$164-50 


7 H.  P.,  111-221  oolti 
L rtpulaion,  slidiaf  hast 

3H.  P . 111-221  volts, 
repulsion,  sliding  has# 

5H.  K HI-221  soils, 
repulsion,  sliding  bast 


Polyphase  Motors 

2 and  3 phiw,  A.C..  4*0  v, 
| 60 c.  1750  RPM., complete 
with  base  and  pulley. 

$42->ro 


'.i  H.  P. 


Charging  Generators 

Suitable  for  all  lighting 
Battery  Charging 
and  Power  Requirement' 

I volts,  II  imp.  $ 1 6.50 

IS  volts,  II  amp.  $21.00 
44  volts,  I amp.  $24.50 
III  v.  2*A  amp.  $24.50 
44  volts,  12  omp.  $38.50 

111  volts, S amp.  $38.50 

41  volts.  2S  amp.  $58.50 

lllvalls,  II amp.  $58.50 
Moving  Picture  r\r\ 

Are  Generator  «pOO.UU 
WRITE  FOR  CATALOG.  BARGAIN:  IN  MOTORS  AND  GENERATORS 

SPECIA 


- $59-!  o 
$72-50 
• $84-50 
$102-50 


I H.  P..  high  spetd.  SMI 

ri£",V.  $36-50 


Battery  Charging  Outfits 

To  operate  on  A.  C..  60  cycle,  single  phase 
voltage  as  sjiecified. 

without  nrtoh hoard*1  $40-00 

III  volts,  AC.,  IS!  watts,  SI  volH.  50 

with  switchboard 

Ill-Ill  volts.  A.  C_  2 SI  watts. 

24  volts,  without  switchboard  • 

221  volts.  A.C..  SM  watts.  21  volts, 
without  switchboard 

III  volts.  AC-  STS  witts.  M volts, 
withosrt  switchboard 

221  veils,  AC..  SM  witts. 

41  volts,  with  switchboard 

111  volts,  A.C..  7 SI  watts, 

72  volts,  without  switchboard 


$75-00 

$85-00 

$85-00 

$110-00 

$125-00 


Positively  no  Que«tlon«  Answered  by  Mall. 
D.  M..  Springfield,  Mass. 

In  so  far  as  we  know,  it  will  be  im- 
possible for  you  to  do  any  transmitting 
of  any  sort  on  long  wave  lengths. 

There  are  Government  regulations 
which  forbid  this. 

s • s 

R.  H.,  Winnipeg,  Manitoba. 

We  should  say  that  It  would  be  a 
very  easy  matter  for  you  to  get  a posi- 
tion in  the  Mercantile  Marine  as  radio 
operator.  The  present  unusual  demand 
is  apt  to  continue  for  a considerable 
period  of  time. 

Senior  operators  draw  a salary  of 
$125.00  per  month  and  found;  Junior 
operators  $100.00  per  month  and 
found;  and  $3.00  per  day  subsistence 
in  each  case  when  the  operator  is  on 
■ shore. 

If  you  seriously  consider  taking  up 
this  sort  of  work,  we  suggest  that  you 
enroll  at  once  at  an  accredited  radio 
school. 

• • • 

C.  N.  MeO.,  Mountain  Home,  Idaho. 

In  reply  to  your  question  as  to  what 
apparatus  you  will  need  to  transmit 
thirty  or  forty  miles  or  to  receive  that 
same  distance  from  a transmitter  simi- 
lar to  your  own.  we  assume  that  you 
have  available  alternating  current  sup- 
ply. In  addition  to  an  antenna  about 
SO  ft.  high  and  125  ft.  long,  of  the  "L,” 
type,  having  four  wires  spread  18  in- 
apart,  you  will  need  a good  ground 
connection  such  as  mav  be  had  by  con- 
necting to  the  water  pipes  in  the  house, 
or  if  there  is  no  water  system,  to  a 
system  of  earth  wires  buried  under- 
neath the  antenna.  These  earth  wires 
should  extend  15  or  20  ft.  away  from 
the  antenna  on  all  sides.  They  need 
not  he  buried  more  than  3 or  4 in. 
An  oscillation  transformer,  a high  ten- 
sion condenser  and  a high  voltage  1 kw. 
transformer,  a rotary  spark  gap,  and  a 
key  complete  the  list  of  transmitting 
apparatus  required.  You  will  probably 
be  able  to  build  your  own  rotary  gap 
from  directions  which  are  being  printed 
in  the  November  issue  of  The  Wireless 
Age.  Your  high  tension  condenser  and 
vour  oscillation  transformer  may  also 
be  constructed  from  directions  which 
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have  been  or  will  be  printed  In  the  Wire- 
less Age.  Your  high  voltage  transformer 
might  best  be  purchased,  perhaps,  as 
well  as  your  key,  or  all  of  this  appa- 
ratus may  be  purchased  If  you  so  desire. 
The  receiving  apparatus  should  consist 
of  a short  wave  regenerative  receiver 
which  you  may  either  construct  or  pur- 
chase, a vacuum  tube  detector,  and  a 
pair  of  telephone  receivers,  as  well  as 
filament  lighting  and  high  voltage  bat- 
teries for  the  vacuum  tube  detector. 
You  should  be  able  to  obtain  all  the 
general  Information  which  you  require 
as  to  construction  and  operation  of  the 
apparatus  from  the  columns  of  this 
magazine  or  books  which  you  will  And 
listed  in  our  advertisements. 

• • • 

P M-  H.,  Whitneyvllle,  Conn. 

•A  diagram  showing  you  how  to 
switch  from  a crystal  detector  to  a 
vacuum  tube  detector  appeared  in  these 
columns  recently. 


STATEMENT  OF  THE  OWNERSHIP, 
MANAGEMENT.  CIRC!  U.ATION.  ETC., 
REQUIRED  BT  THE  ACT  OF  CONGRESS 
OF  AUGUST  24,  1912. 

Of  The  Wireless  Age.*  published  monthly 
at  New  York.  N.  Y„  for  October  1st,  1919. 

County  of  New  York. 

sd. 

State  of  New  York, 

Before  me,  a Notary  Public  in  and  for 
the  State  and  county  aforesaid,  personally 
appeared  E.  J.  Nally,  who,  having  been  duly 
sworn  according  to  law,  depones  and  says 
that  he  is  the  President  of  the  Wireless 
Press,  Inc.,  Publisher  of  The  Wireless  Age. 
and  that  the  following  Is.  to  the  best  of 
his  knowledge  and  belief,  a true  statement 
of  the  ownership,  management  (and  if  a 
daily  paper,  the  circulation),  etc.,  of  the 
aforesaid  publication  for  the  date  shown  in 
the  above  oaption,  required  by  the  Act  of 
August  24,  1912,  .embodied  in  seotlon  443, 

Postal  laws  and  Regulations. 

1.  That  the  names  and  addresses  of  the 

publisher,  editor,  managing  editor,  and 

business  managers  are: 

Publisher.  Wireless  Press,  Inc.,  233  Broad- 
wav.  New  York,  N.  Y. 

Editor,  J.  Andrew  White.  233  Broadway, 

New  York,  N.  Y. 

Managing  Editor,  None. 

Business  Manager.  J.  D.  Conmee,  233 

Broadway,  New  York,  N.  Y. 

2.  That  the  owners  are:  (Give  names  and 
addresses  of  individual  owners,  or,  if  a cor- 
poration, give  Its  name  and  the  names  and 
addresses  of  stockholders  owning  or  holding 
1 per  cent  or  more  of  the  total  amount  of 
stock. ) 

Wireless  Press,  Inc.,  233  Broadway,  New 
York.  N.  Y. 

E.  J.  Nally  (851  shares),  233  Broadway. 

New  York,  N.  Y. 

3.  That  the  known  bondholders,  mort- 

gagees. and  other  security  holders  owning 
or  holding  1 per  cent  or  more  of  total 
amount  of  bonds,  mortgages,  or  other  se- 
curities are:  (If  there  are  none,  so  state.) 

Nona  , . 

4.  That  the  two  paragraphs  next  above, 
giving  the  names  of  the  owners,  stockhold- 
ers. and  security  holders,  if  any,  contain  not 
only  the  list  of  stockholders  and  security 
holders  as  they  appear  upon  the  hooks  of 
the  company  but  also,  in  cases  where  the 
Stockholder  or  security  holder  appears  upon 
the  books  of  the  company  as  trustee  or  in 
anv  other  fiduciary  relation,  the  name  of  the 
person  or  corporation  for  whom  such  trustee 
is  acting,  is  given:  also  that  the  said  two 
po  ragraphfi  contain  statements  embro  cm# 
e.fflant’s  full  knowledge  and  belief  as  to 
the  clroumstancea  and  conditions  under 
Which  stockholders  and  security  holders  who 
do  not  appear  upon  the  hooks  of  the  com- 
pany as  trustees,  hold  stock  and  securities 
In  a capacity  other  than  that  of  a bona 
fide  owner;  and  this  affiant  has  no  reason 
to  believe  that  any  other  person,  associa- 
tion. or  corporation  has  any  interest  direct 
or  indirect  In  the  saJd  stock,  bonds,  or  other 
securities  than  as  so  stated  by  him. 

E.  J.  NAL/LY, 
President. 

Sworn  to  and  subscribed  before  me  this  26th 
day  of  September,  1919. 

(Seal.)  M.  TT.  PAYNE. 

(My  commission  expires  March  30,  1920.) 

When  writing 


T R ACO  Radio  Apparatus  Yields  Results 

Quality,  dependability,  and  beauty  are  gradually 
uniting  to  form  the  experimenters’  Ideal.  A 
reputation  is  not  acquired  in  one  year,  ours  is 
now  at  the  age  of  seven.  Be  diplomatic, 
go  easy,  be  wise  when  you  have  the  imi- 

tators  “Cunning 
Schemes”  in  book- 
let form  on  “every- 
thing before  you.” 
It  is  unnecessary  that 
you  swell  the  list  of 
the  “ Buncoed.” 

Would  'you  enjoy  the 
piercing  signals  tof  the 
powerful  foreign  and  do- 
mestic undamped  wave 
stations  now  operating  ? 
We  recommend  to  you 
our  Type  93  long  wave 
set.  It  is  easy  to  operate, 
remarkably  efficient 
on  waves  from  400  to 
18,000  meters.  A switch 
changes  from  damped  to 
undamped. 

The  price  is  reasonable 

Send  Stamp  for  Bulletin 

The  Radio  Apparatus  Co. 

Type  93  Undamped  Wave  Set  POTTSTOWN,  PENNA. 


Type-Y878-Coupler 


Range  200- 3000m 
Price  . . . $12.00 

El  [D  El 

Bakelite  panels, 
Oak  cabinet,  Pri- 
mary and  Second- 
ary switches, 
Concentrated 
winding  thruout. 

An  ideal  tuner  for  amateur,  professional,  or 
experimenter.  A wider  range  and  better 
construction  than  you  can  obtain  anywhere 
else  for  the  money. 

Clapp  - Eastham  Company 

161  Main  Slrect  Cambridge,  Mass. 

Charge  your  Storage  battery 
with  the  Cambridge  Rectifier. 

A3-centstamp  brings  Bulletins 
Y and  R 

110v-60' — j Rectifier $22.00 


Rectifier 
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JOHN  FIRTH  & COMPANY,  Inc. 


81  new  STREET, 


NEW  YORK 


SOLE  DISTRIBUTORS  OF  THE  BALDWIN  MICA  DIAPHRAGM  TELE- 
PHONES, BALANCED  ARMATURE  TYPE.  THE  MOST  SENSITIVE 
TELEPHONE  ON  THE  MARKET.  STANDARDIZED  BY  ALL  THE 
NAVIES  OF  THE  WORLD.  SCIENTIFIC  INVESTIGATORS  PRONOUNCE 
THE  BALDWIN  “TYPE  E”  THE  ONLY  PHONE  SUITABLE  FOR  USE 
WITH  THE  MARCONI  VACUUM  TUBE. 

Type  0 — Navy  Standard  Type  E — Newest  Type 

Type  D — Smaller  Type  Type  F — Smaller  Type 

Write  for  Catalogue 


MANUFACTURERS  OF  U.  S.  NAVY  STANDARD  LEYDEN  JARS,  SIL- 
VER AND  COPPER  DEPOSIT,  KOLSTER  PORTABLE  DECREMETERS, 
WAVE  METERS,  AND  ALL  HIGH  CLASS  MEASURING  INSTRUMENTS. 


DE  FOREST 

Wireless  Telephone 

The  Newest  Development  in  the  Radio  Field 


A Wireless  Telephone  that  plugs  Into  a lamp  socket.  A genuine  DE 
FOREST  UNDAMPED  WAVE  RADIOPHONE  (and  telegraph)  OPERATING 
DIRECT  FROM  YOUR  60  CYCLE,  lio  VOLT  HOUSE  CURRENT.  NO  MOTOR- 
GENERATOR  REQUIRED.  JUST  PLUG  IN  AND  TALK — SIMPLICITY  IT- 
SELF. 

A greater  Invention  than  wireless  telegraphy.  Absolutely  silent  In  opera- 
tion. Trouble-proof,  foolproof  and  only  one  adjustment  required  after  which 
the  Instrument  "stays  right.”  Couldn’t  possibly  be  simpler  to  operate.  Prac- 
tically simultaneous  transmission  and  reception  by  means  of  electrically 
operated  relay  transfer' switch.  Marvelous,  snappy,  clear  speech.  Voice  quality 
superior  to  that  over  a wire.  Absolutely  stable  In  operation.  Utmost  selec- 
tivity. No  Decrement.  The  panel  Is  divided  Into  three  divisions — rectifier,  filter 
and  oscillator.  The  rectifier  employs  two  bulbs  thus  taking  advantage  of  both 
halves  of  the  cycle.  The  filter  of  Inductances  and  capacities  smooths  out  the 
ripple,  freeing  the  speech  from  distortion.  The  oscillator  of  four  tubes  com- 
prises a new  circuit  of  high  efficiency  both  in  power  output  and  modulation. 

Tested  i Telephone  10  to  20  miles,  j Depending  upon  aerial 
Ranges  I Telegraph  50  to  75  miles  ) Height  and  terrain. 

Our  actual  experience  with  this  set  Indicates 
that  these  ranges  can  be  greatly  exceeded. 

De  Forest  Radio  Telephone  and  Telegraph  Co. 

Inventors  and  Manufacturers  of 
AMATEUR  AND  COMMERCIAL  RADIO  APPARATUS 


1 4, 1 & Sedgwick  Avenue 


New  York  City 


Price  Complete 
Including  Bulbs 
$200 

You  will  eventually  use  this  type  of 
transmitter  not*  recognized  as  the  most 
efficient  of  ail  low-power  systems.  Investi- 
gate this  new  DE  FOREST  production  now. 
Order  immediately  to  insure  early  delivery; 
either  through  your  regular  dealer  or  direct 
from  us. 
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THE  WIRELESS  AGE 


Graduating  Students  Every  Week 

and  placing  them  in  lucrative  positions  on  land  and  sea 

SERVICE  RADIO  SCHOOL 

Conceded  to  be  the  Foremost 
We  also  give  Correspondence  Course. 

Dspt.  L,  900-2  P».  Are.  Wasluftsa,  D.  C. 


THE  AUDION 

Its  early  history  and  development,  Elec- 
tron Theory  and  Trigger  Action.  Com- 
piled by  a Chief  Electrician  (Radio)  who 
was  situated  at  the  Naval  Radio  School 
as  Instructor  for  two  years,  written  by 
an  old  amateur  for  the  Amateurs  in 
words  that  they  can  understand.  Also 
blue  print  diagrams  for  hook-ups  for 
receiving  damped  signals  (using  both 
air  exhausted  and  gas  bulbs),  receiving 
undamped  signals  and  regenerative  cir- 
cuits. Two-step  Amplifier  using  same 
(A)  and  (B)  Batteries  for  both  steps. 
Wireless  telephony  with  a Power  Bulb. 
Working  blue  prints  on  how  to  build  a 
"One  to  One”  transformer  for  use  with 
Audion  Amplifier.  All  for  TWO  DOLLARS. 
Address  104  Warburton  Ave. 

t.  o.  McKenzie  Yonkers,  N.  Y. 


COLIN  B.  KENNEDY  COMPANY 

SPECIAL  RADIO  AND 
ELECTRICAL  APPARATUS 

Special  Attention  Qlven 
To  Specification  Orders 

140  2nd  St.  San  Francisco,  Gal. 


" THERE’S  MONEY  IN  IT” 

floSf  LEARN  TELEGRAPHY!^ 

„ MORSE  AND  WIR EL  ESS"“ 


j,  TEACH  YOURSELF 

vttS.  to  half  oanal  time,  at  trifling  cost,  with  the  wonderful  Automatic  Transmitter.  THE 
'SSL  OMNIGBAPH.  Send*  unlimited  Morse  or  Conttoental  messages,  at  any  speed. 

just  as  an  expert  operator  would.  Mo#td  fcy  U.  S.  farerimaU.  4 stylo.  CatatogM  free. 
OMNIGRAPH  MFG.  CO.,  B9-C.  Cortiandt  8t..  New  York 


New  Undamped  Wave  Coupler  No.  749 

Our  new  coupler  No.  749  Is  82*  long, 
wide,  and  10*  high,  over  all,  and  on  an 
average-sized  Antenna  tunes  to  18,000 
meters.  This  coupler,  used  with 
the  new  CHAMBERS'  SYSTEM  or 
CIRCUIT,  will  bring  in  signals 
from  domestic  and  foreign  Arc  Sta- 
tions surprisingly  loud  and  dear. 
Note  the  difference  In  slse  of  our 
No.  748  and  No.  749. 

We  claim  to  be  the  original  in- 
ventors of  a SYSTEM  or  CIRCUIT 
for  the  reception  of  the  undamped 
waves  without  the  use  of  Loading 
Colls  or  Oscillating  Colls,  as  they 
are  sometimes  called;  as  with  our 
SYSTEM  or  CIRCUIT  only  two  Inductively  Coupled  Coils 
are  necessary.  Circuit  supplied  with  each  coupler.  Price 
224.00.  Send  for  descriptive  matter. 

F.  B.  CHAMBERS  & CO.  2046  Arch  Street,  Philadelphia.  Pa. 


RADIO  TRANSMITTER  FOR  DIRECT  CURRENT 

A NEW  DEVELOPMENT 

eliminating  the  motor  generator 

This  apparatus  operates  on  a 110  Volt  D.  C.  source  of  power, 
!j  ■ '•  JG  using  a rotary  interrupter  in  the  primary  circuit  and  a synchronous 

■ —i  rotary  spark-gap  in  the  oscillating  circuit,  producing  a clear  500 
T cycle  note.  Other  advantages  are  extreme  simplicity  in  construc- 
tion,  compactness  and  light  weight.  It  is  noiseless  in  operation  and 
is  designed  to  work  on  200  meters  for  amateur  and  experimental 


Built  in  i and  i kw.  sizes. 

For  further  information  and  prices,  write 


10"xl2"xl6"  Weight  55  lbs. 


L.  M.  COCKADAY  & CO.,  2674  Bailey  Ave.,  New  York 
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BATTERIES 

MANUFACTURED 

BY 

THIS  COMPANY 
ARE  USED 

by  Large  Central  Light- 
ing and  Power  Com- 
panies. 

By  Telephone  and  Tele- 
graph Companies  and 
for  Wireless. 

For  Mine  Locomotives, 
Battery  Street  Cars, 
Kailway  Signals,  Etc. 
For  Electrical  Vehicles 
and  Industrial  Trucks. 
For  Automobile  Start- 
ing and  Lighting. 


“Extoe”  Batteries 

have  earned  their  right  to  first  consideration  for  Wireless 
Service  and  Emergency  Lighting.  In  this  and  other  fields 
where  the  application  of  storage  battery  power  is  an  im- 
portant factor,  they  have  proved  their  ability  to  give  in- 
stant and  adeq  ate  power,  and  long  life. 

Thirty-one  years  of  storage  battery  building  experience  is 
built  int  > “fixiDe”  Mattery.  That  experience  is  an  assur- 
ance of  consistent  and  dependable  storage  battery  per- 
formance to  the  user. 

The  Electric  Storage  Battery  Co. 

The  iargc»i  inaiiuiacturer  <ji  storage  Batteries  in  the  world. 

1828  - PHILADELPHIA  - 1919 

New  York  Chicago  Cleveland  Rochester  Minneapolis  Washington  Denver 

Boston  St.  Louis  Atlanta  Pittscurgh  Kansas  City  Detroit  San  Francisco 

Special  Canadian  Representative  Chas.  E.  Goad  Engineering  Co.(  108  Bond  St.,  Toronto 


*Exfbe* 


Bunnell  Instruments  Always  Satisfy 


Our  J ove  Detectors  Simplest  and  Best 

Sample  mailed  for  $1.44  * Tested  and  Guaranteed  Galena  25  cents 

OUR  CONDENSERS,  TRANSFORMERS  ETC.,  ARE  HIGH  GRADE  BUT  INEXPENLIVE 
Sent  stamp  for  our  No.  40-W  Catalog. 

J.  H.  BUNNELL  & CO.  - - - 32  Park  Place,  New  York  City,  N.  Y. 


P 


ARGON 


INSTITUTE 

25  Elm  Street,  New  York  City 


More  than  200  young  men  are  enrolled  In  our  classes 
preparing  for  employment  In  the  Merchant  Marine. 

The  demand  for  EXPERT  WIRELESS  OPERATORS 
Is  enormous.  The  position  Is  most  remunerative  and 
the  work  Is  unusually  pleasant. 

The  junior  ship  operator  receives  $100  per 
month,  the  senior  $125  per  month,  to  which  is  added 
$3.00  per  day  subsistence  pay  when  the  ship  is  in 
port. 

You  may  enjoy  the  life  of  a globe-trotter  and  receive 


Telephone,  Barclay  7610 

this  salary  by  studying  from  three  to  four  months  at 
the  Institute.  . 

Prospective  applicants  are  urged  to  Investigate  our 
course  before  enrolling  elsewhere.  Remember  that  by 
far  the  greatest  number  of  assignments  to  the  ship 
service  are  made  in  New  York  City. 

The  Trans-oceanlc  Division  of  the  Marconi  Company 
Is  in  need  of  expert  Continental  Morse  operators. 

Write  us  for  facts  regarding  the  present  radio  situ- 
ation. 

We  have  more  than  6,000  graduates  to  our  credit. 


AMERICA’S  FOREMOST  SCHOOL 

FOR  INSTRUCTION  IN 

WIRELESS  TELEGRAPHY 

Afternoon  and  Evening  Classes  throughout  the  year. 

Branch  School:  New  Call  Building',  New  Montgomery  St.,  San  Francisco,  Cal. 

Address  all  Inquiries  to  Director  of  Instruction 
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20  Cents 


A cloie-up  of  “POZ”  the  German  Station  et  Nauen 


NSS”  The  Annapolis  Station 

A complete  description  of  the  Navy  s most  powerful  .wireless  plant 
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INSULATION 

‘MADE  IN  AMERICA” 


Standard  of  the  World  for  High  Frequency  Currents  Used  by  UNITED 
STATES  NAVY  and  ARMY,  and  the  Wireless  Telegraph  and  Telephone 

Companies 


A 


■ f ' ' 


"By  courier,  coach  and  sail-boat,  it 
took  days  for  the  news  of  Waterloo 
to  reach  London.  During  Lieut. 
Commander  Read’s  flight  to  Halifax, 
Assistant  Secretary  Roosevelt  in 
Washington  sent  a radio  message  to 
NC-4,  of  whose  position  in  air  he  had 
no  knowledge.  In  three  minutes  he 
had  a reply.” 

Extract  from  New  York  World,  June  S, 

1919. 


U.  S.  8.  Casein  and  U.  S.  8.  McDougal  Working  Up  a Smoke 
Screen — ELECTROSE  Equipped. 


U.  8.  8.  G-2— ELECTROSE  Equipped. 


Medal  and 
Diploma  received 
at  World's 
Colombian  Expo- 
sition, Chicago, 
1893 


bw 


ELECTROS 

INSULATION 

‘•MADE  IN  AMERICA’ 


Medal  mad 
Diploma  received 
at  World'*  Fair, 
St.  Lonli, 

1M4 


L<'*US  S rMV-ft  iUr  R i I*  A I I.  V!  S 


SOLE  MANUFACTURERS 


66-82  Washington  Street 
66-76  Front  Street 


Brooklyn,  R Y., 


27-37  York  Street 
1-23  Flint  Street 

jT\  V*  V jr%  -S 

k a * v,  a i.  l-  f*  » 


Digitized  by 


Google 


December,  1919 


THE  WIRELESS  AGE 


1 


Radio  Frequency  Ammeters 

for  determining 

Antenna  Currents 


Model  400 


Self-contained.  Front-Connected 

Radio  Frequency  Ammeter 


m 

i 


Model  400 

Thermo  Ammeter 

(Not  a Hot-Wire  Instrument) 

is  a Switchboard  Type  Instrument 

7*4  inches  in  diameter. 


Guaranteed  accuracy  of  1%.  Equally 
accurate  on  currents  of  any  audio 
or  radio  frequency. 


Unaffected  by  changes  in  temperature.  Extremely  low 
power  consumption.  Can  be  used  where  bad  wave 
form  or  frequency  precludes  the  use  of  other  forms  of 
instruments. 


Write  for  information 


Weston  Electrical  Instrument  Company,  27  Weston  Ave.,  Newark,  N.J. 


New  York 
Chlcaco 
Philadelphia 
Boston 


Cleveland 
Detroit 
St.  Louis 
San  Francisco 


Denver 

Cincinnati 

Pittsburgh 

Richmond 


Buffalo 

Minneapolis 

New  Orleans 

Jacksonville 


Rochester 

Seattle 

Toronto 

Montreal 


Halifax 
Winnipeg 
Vancouver 
Calgary.  Alta. 


And  in  Principal  Cities  Throughout  the  World 
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12  Step  Inductor,  Type  111 

T^HIS  instrument  is  a compadt  unit  of  inductance,  adjustable  by 
twelve  Steps  and  divided  into  three  sections,  so  arranged  that  the  * 
sections  not  in  use  are  automatically  cut  out.  The  coils  are  hank 
wound  to  reduce  distributed  capacity,  and  form  wound  to  largely 
eliminate  solid  dieledtnc  in  the  fields.  The  design  is  such  that  two  or 
more  of  these  units  may  be  placed  side  by  side,  coupling  being  varied 
by  moving  them  nearer  to  or  farther  away  from  each  other. 


Full  data  will  be  furnished  upon  request 


Prices,  according  to  indudtance $ 1 2.00  to  $ 1 6.00 

GENERAL  RADIO  COMPANY 

General  Radio  Building  - - - CAMBRIDGE,  MASS.,  U.  S.  A. 
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Federal  Radio  Accessories  and  Parts 


Are  Distinguished  for  Their 
Reliability,  Quality  and  Efficiency 

WRITE  FOR  BULLETIN  101  AND  102 

federal  Type  A,  Transformer 

f YJCIa»n  I /TCJassB 

Defector 


No.  226- W Type  A 

AUDIO  FREQUENCY 
Transformer 

$7.10  each 


CIRCUIT  WITH  TWO  STAGE  AMPLIFIER 


No.  S2-W  2200  Ohms 


LIBERTY  HEAD  SET 

$12.50  per  set 


One  226- W Transformer  with  one  Marconi  V.  T.  gives  an  energy  amplification  of  400  times. 

(Audibility  amplification  of  20  times.) 

Two  226- W Transformers  with  two  Marconi  V.  T.’s  give  an  energy  amplification  of  1 60, 00(f  times. 

(Audibility  amplification  of  400  times.) 

Federal  Telegraph  and  Telephone  Co. 

Buffalo,  New  York 


THE  SECONDARY  CONDENSER  CURVE 


j&rsi  'M  ftttitrfr 


lllfll  s^ows  th*!  performance  of  “RADISCO”  long-wave 
iSBESPPil  coils  used  at  Brookline,  Mass.,  with  a short  amateur 

1 fffflP  ™Wr  'TT1  tar  r.  MV1K n mjit  A 11  I • 1 • , • , 

IH  II  antenna.  AH  the  stations  noted  were  received  in  several 

hours  time— and  but  one  tube  was  used. 

European  Stations  for  $6.60! 


acpiJOfary.  . 7hpl 


Primary  No.  LRD  1200  «« 

Secondary  No.  LRD  1200  - 4>b.OU 

Tickler  No.  LRD  550  Postpaid 

and  Insured 

WHY  NOT  DUPLICATE  THIS? 

Write  for  our  “Bulletin  10”  and  other  literature,  listing 
a complete  line  of  high  grade  radio  apparatus. 


H a complete  line  or  high  grade  radio  apparatus. 

Telephone:  Ft.  Hill  1394 

ATLANTIC  RADIO  CO.,  34  Batterymarch  Street,  Boston,  Mass. 
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Radio  Equipments  ^ 
require  the  highest 
grade  of  instruments 
consistent  with  reliable 
service  and  the  available 


dion  Control  Box  Shou-jncrTt/poBX 
fniment  for  Measuring  Fj/amont  Current. 


ras  especially  developed  for  Radio  application. 
Operating  on  the  D Arsonval  principle,  it 
will  measure  vacuum-tube  filament  currents 
. and  other  direct  currents  used  in  wireless 
work,  while  for  radio  frequency  cur- 
rents  it  is  provided  with  a self- 
contained  heater  and  thermo- 


For  further  in  foriha/ion 

address  our  nearest  office.  ■ 

Fall  Siz£  Ttvo -inch  Botfy. 

ji  " ' ' • . . :•  ' 

Westinghouse  Electric  & Manufacturing  Company 

••  East  Pittsburgh,  Pa, 


Atlanta,’.  Gj*. 

Rolti  riiore,  v Md..  «. 
BifOdughAjh.  Ala. 

L \V.  Va. 
Boston,*  ithiss. 
Buffalo.'  N.  Y.  • 
Ifntye;  '>font^  . 


CharJostqTi,  W.  To. 
‘Chaiiotte,  N..C.  . 
Elmttyjianga.  Terfti; 
-Chicago,  1H.  . 

Cincinnati,  Ohio.  •’ 

' Cleveland,  OJilo,  v 
Columbus,  Ohio. 


•.Dallas,  Texas. 
Ds^vton,  Ohio.  * 
Dem  er,  Cplo. 
f)e$  '.Moines  da. 
Detroit,  Yfich.  ■ 
Duluth,  Mijtu. . 
El  Taso,  Texas. 


Milwaukee,  Wi£ 

M imteapolia. 

NeW,  ("Weatia,  - La. 

N ew . York,  X,  Y, 
J’hiUdelpbiay  , 
PittfibdTrgbi  vi’a-V 

JYirifand,  ."Ore.  * ' 

’ Rochester,  N*.  Y.  • 


* iVouAtortj  Texas.  1 
' b‘di:ttWb<His,  lod,  - 
•JoplnK  £f<J.  • 

* ’ IvaiiKOiC  CitV,  ilo. 

, bbujsvtlle,-  Kv,-  l1- 
\ I.osMngeleJi.  C&V 

^refliplviB,.  Tpnfl,  ’ 


Sait  Lake,  Cky,.  Utah. 
S5nr. YYanci&eo,  Cab- 
Sqattte*  Wash.  'vt 

^rnCufeer/N.  X.  i:'r  V 

l^tledo,  Ohio.  . > / 
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THE  LATEST  DEVELOPMENT 

IN  THE  WIRELESS  FIELD 


AUUION  CONTROL  BOX 
TTPl  SI- USA  tfKNftl-r 

WIRELESS  IMPROVEMENT  CO 
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The  wireless  improve- 
ment COMPANY  has 

assigned  the  following  type  num- 
bers to  its  post-war  apparatus — now 
being  offered  to  the  high  grade 
experimenter,  schools,  laboratories, 
etc.,  who  realize  the  wisdom  of  buy- 
ing only  that  type  of  equipment 
which  may  be  found  in  use  by  the 
armies  and  navies  of  the  world, 
especially  the  United  States  Army 
and  Navy  and  by  commercial  and 
similar  concerns. 


TYPE  WI-105A 

Single  Detector  Stand.  (Navy  Type 
with  galena  crystal.) 

TYPE  WI-106A 

Audion  Control  Box.  Can  be  used 
with  any  type  of  receiving  circuit. 

TYPE  WI-107A 

Aerotypc  Receiver  and  Two  Stage 
Amplifier,  combined.  Wave  length 
range : 200  to  3,000  meters. 

TYPE  WI-111A 

Single  Vacuum  Tube  Base  Socket. 

TYPE  WI-112A 

Double  Vacuum  Tube  Base  Socket. 

TYPE  WI-114A 

Triple  Vacuum  Tube  Base  Socket. 

TYPE  WI-120A 

Grid  Condenser.  Small  mica  Dielec- 
tric condenser.  Capacity : 0.0006  Mfd. 


TYPE  WI-121A 

Telephone  Condenser.  Small  Mica 
dielectric  condenser.  Capacitv : 
0.0025  Mfd. 


TYPE  WI-122A 

Grid  Leak  Resistance.  Glass  en- 
closed. Moisture  proof. 

TYPE  WI-126A 

Crystal  Detector.  Dust  proof — en- 
closed type. 

TYPE  WI-129A 

Audion  Control  Box.  Provided  with 
filter  system  so  that  in  addition  to 
the  plate  battery  of  40  volts,  110  volt 
supply  may  be  used  in  the  plate  cir- 
cuit. 


On  this  page,  in  the  next  or  subsequent  issues,  will  be  announced  additional 
designs  with  their  type  numbers,  etc.,  as  well  as  other  developments  of  interest 
to  the  art. 

WIRELESS  IMPROVEMENT  COMPANY,  Inc. 

Radio  Engineers,  Manufacturers  and  Distributors, 

47  West  Street,  New  York,  U.  S.  A. 


If  this  page  is  cut  out  and  appended  to  the  same  page  cut  from  the  editions  to  fol- 
low, a complete  file  of  very  interesting  information  will  soon  be  available.  (No.  1 ) 
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WORLD  WIDE  WIRELESS 


Winltu  to  Improve  the  Aerial  MaQ  Service 
'T'HE  Aerial  Mail  Service  has  developed  a most  power- 
-*•  ful  loop  radio  for  communication  of  mail  planes  and 
their  guidance  through  all  sorts  of  weather,  even  fog. 
This  equipment  is  now  being  installed  on  the  new  mail 
planes  ana  landing  fields  at  College  Park,  Newark,  and 
Bellefonte,  Pa. 

The  radio  set  has  an  unusual  range  for  sending. 
Its  possibilities  have  not  been  fully  determined.  Instead 
of  requiring  masts  from  200  to  500  feet  high,  the  aerial 
wires  are  being  raised  on  masts  only  23  feet  high. 

Included  in  the  equipment  is  a field  marking  radio 
device,  which  enables  a pilot  to  steer  exactly  for  the  center 
of  his  landing  field,  although  it  may  be  invisible  and  ob- 
scured by  clouds,  rain,  snow,  or  fog. 

Fog  is  the  aviator’s  most  dangerous  enemy.  A majority 
of  crashes  and  bad  landings  are  caused  solely  by  the 
inability  of  the  pilot  to  determine  his  position  and  the 
location  of  a suitable  landing  place.  A new  compass  has 
been  devised  and  put  in  service  on  the  mail  planes,  but 
one  of  the  most  important  contributions  to  aviation 
being  worked  out  by  the  aerial  mail  service,  with  every 
prospect  of  success,  is  a non-magnetic  and  non-gyroscopic 
compass  which  will  overcome  the  unreliability  of  the 
magnetic  compass  caused  by  vibration  and  other  disturb- 
ing features  of  an  airplane  in  motion. 


. Greek  Ships  Equipped  With  Wireless 

GREECE  has  required  radio  equipment  on  all  cargo 
ships  of  1,000  or  more  tons  dead  weight  capacity  and 
on  all  cargo  ships  of  1,000  or  more  tons. 

, 1 (^NBBSSS 

Dr.  Alexanderson  Reviews  Recent  Radio  Developments 
p\R.  E.  F.  W.  ALEXANDERSON,  consulting  engi- 
neer  for  the  General  Electric  Company,  recently  ad- 
dressed the  Schenectady  section  of  the  American  In- 
stitute of  Electrical  Engineers  on  radio  development. 

“As  free  as  the  air”  is  no  longer  a true  simile,  Dr. 
Alexanderson  said,  because  it  will  soon  be  as  crowded 
as  Fifth  Avenue.  Only  10,000  to  20,000  meter  length 
wireless  waves  can  be  used  for  inter-oceanic  communica- 
tion. Under  present  conditions  there  is  room  in  this 
range  for  about  12  stations,  of  which  five  are  already  in 
use.  But,  because  some  of  these  existing  stations  have 
been  sending  out  irregular  waves  it  has  been  impossible 
to  use  the  maximum  number  of  stations.  By  using  the 
new  alternator  invented  by  Dr.  Alexanderson,  it  is  pos- 
sible to  run  seven  automobiles,  as  it  were  abreast  in  the 
space  formerly  taken  by  one  automobile,  because  seven 
messages  may  be  made  to  keep  their  own  path  so  that 
messages  can  be  placed  within  one  per  cent  of  each  other, 
and  thus  seven  times  as  many  stations  can  be  placed 
within  the  world  as  was  formerly  possible. 

It  is  also  possible  to  send  more  than  one  message  on 


the  same  wave  length  due  to  the  invention  of  the  “bar- 
rage receiver”  which  cuts  out  all  messages  but  those  from 
the  direction  in  which  one  wishes  to  receive  a message. 
To  get  these  signals  pure,  a special  alternator  is  driven 
by  a direct  alternating  current  motor,  whose  speed  is 
kept  constant  to  within  1-10  of  1 per  cent  by  means  of 
special  control  equipment.  The  speed  with  which  the 
messages  can  be  sent  has  been  increased  from  20  words 
a minute  to  as  high  as  500,  with  100  being  a good  average. 

The  result  of  all  of  these  improvements  has  been  to 
open  up  possibilities  of  communication  facilities  125 
times  greater  than  those  now  existing. 


Marconi  Fund  for  Italian  War  Relief 

T N connection  with  the  general  work  of  the  Italian  War 
Relief  Fund  of  America,  a special  fund  in  honor  of 
Marconi  is  being  raised  by  an  electrical  committee  of 
which  the  members  are  T.  C.  Martin,  chairman,  Dr. 
Elihu  Thomson  and  J.  W.  Lieb.  Considerable  success 
has  attended  this  laudable  effort  and  the  Marconi  Fund 
has  already  reached  over  $3,500,  and  a first  instalment  of 
$2,500  has  been  forwarded  to  Senator  Marconi  in  Rome. 

In  view  of  the  fact  that  sore  distress  in  Italy  deepens 
as  the  winter  advances  it  is  believed  that  many  others 
in  the  electrical  field,  as  well  as  outside  it,  would  like  to 
embrace  this  opportunity  presented  by  the  special  fund 
and  the  Committee  therefore  renews  its  plea  for  aid  and 
co-operation. 

Each  subscription  is  accompanied  by  an  autograph 
card,  with  the  object  of  assembling  all  these  cards  later 
in  a memorial  album  to  be  delivered  to  Mr.  Marconi. 
Such  cards  can  be  obtained  from  the  Committee  at  29 

oo 


West  39th  street,  New  York  City. 
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Spanish  Station  Being  Improved  to  Reach  Americk 

T MPROVEMENTS  are  being  made  to  their  important 
x Spanish  radio-telegraphic  station  at  Carabanchel. 
four  miles  from  Madrid,  with  a view  to  opening  wireless 
communications  with  America  if  possible.  This  station 
was  used,  it  is  said,  to  maintain  communications  with 
Germany  during  the  war. 


Ship  Maintains  Wireless  Communication 
Across  Atlantic 

TT  HE  distinction  of  having  been  the  first  trans-Atlantic 
steamship  to  maintain  wireless  communication  with 
England  during  the  entire  voyage  westward  has  been 
made  by  the  Cunard  Line  vessel,  Royal  George.  A long 
message  was  received  from  the  Marconi  station  at  Corn- 
wall when  the  ship  was  150  miles  from  Halifax. 

A new  valve  amplifier,  which  dpubles  the  distance  at 
which  messages  can  be  received,  was  used  on  a passenger 
steamship  for  the  first  time.  British  ships  were  equipped 
with  the  apparatus  during  the  war. 


Interior  view  of  the  American-made  signal  corps  radio  cart  equipment 
designed  and  built  by  Marconi  for  army  service  in  Brazil 


Canadian- Japanese  Wireless  Communication 
Being  Effected 

/~',ONSTRUCTIOX  of  a high  powered  wireless  sta- 
^ tion,  which  when  completed  will  be  the  most  power- 
ful radio  depot  in  the  British  Empire,  is  proposed  for  the 
vicinity  of  Vancouver,  B.  C,  by  the  Canadian  Marconi 
Wireless  Company. 

The  station,  which  will  cost,  it  is  estimated,  in  the 
neighborhood  of  $2,000,000,  is  designed  to  handle  com- 
mercial business  between  Canada  and  the  Orient,  and  a 
station  of  like  power  and  cost  will  be  built  in  Japan. 
Negotiations  are  being  carried  on  simultaneously  with 
the  Governments  of  Canada  and  Japan  for  licenses  to 
construct  and  operate  the  two  stations  necessary  to  estab- 
lish direct  communication  across  the  Pacific. 


Long-Distance  Wireless  to  Ships  at  Sea 

M ARCOXES  Wireless  Telegraph  Company,  London, 
announce  that  long-distance  messages  can  again  be 
accepted  for  transmission  through  their  high-power  wire- 
less station  at  Poldhu  in  Cornwall  to  ships  which  are  not 
within  range  of  any  other  British  coast  station.  The 
Poldhu  station  communicates  to  ships  at  night  only  and 
its  range  is  about  1,500  miles. 


American*  Japanese  Direct  Wireless  Service  to  Open 

HT  HE  new  high  power  Japanese  wireless  station  which 
will  communicate  directly  with  a radio  station  on 
the  Pacific  coast  of  the  United  States,  will  be  completed 
soon.  Trial  exchange  of  messages  will  at  once  be  made 
with  the  American  station  and  if  satisfactory  results  are 
obtained  the  radio  station  will  be  opened  to  the  public 
for  the  acceptance  of  messages. 

Construction  of  the  Japanese  station  was  started  in 
1918  and  the  total  expenditure  has  been  about  $360,000. 
The  sending  station  is  located  at  Tomickamura,  a village 
in  the  prefecture  of  Fukushima,  about  a hundred  miles 
north  of  Tokio. 


Norway’s  Stavanger  High  Power  Station 
Opened  for  Service 

'T'HE  opening  of  the  high  power  radio  station  on  the 
western  coast  of  Norway,  near  the  city  of  Stavanger 
has  been  accomplished  and  is  regarded  throughout  Nor- 
way as  marking  a new  epoch  in  the  communication  serv- 
ice between  northern  Europe  and  the  United  States. 

The  Stavanger  radio,  which  has  been  ready  for  business 
since  a short  time  after  the  war  broke  out,  but  has  not 
been  opened  until  now,  is  the  biggest  radio  plant  in 
Northern  Europe,  and  was  built  by  the  Norwegian  Gov- 
ernment in  co-operation  with  the  Marconi  Company. 
It  is  expected  to  handle  a great  deal  of  the  business  cor- 
respondence between  America  and  the  countries  in 
Northern  Europe,  as  the  rate  is  one-third  cheaper  than 
the  rates  for  cables. 

Scandinavian  commercial  interests  in  the  United  States 
have  during  the  war  increased  to  a very  large  extent, 
and  the  radio  service  is,  therefore,  greeted  with  ;he 
greatest  satisfaction  in  business  circles  where  corre- 
spondence with  the  United  States  has  been  hampered  in 
various  ways.  The  Stavanger  station  is  able  to  handle 
unlimited  traffic  both  ways,  thereby  establishing  a new 
link  between  the  countries  of  northern  Europe  and  United 
States. 

Consul  General  of  Norway,  Christopher  Ravn,  New 
York,  says : “The  long  expected  and  now  at  last  opened 
action  of  our  wireless  will  be  greeted  with  joy  by  all,  as 
the  wireless  will  make  Norway’s  connection  with  .America 
closer  and  more  reliable,  and  also  forward  both  countries’ 
business  transactions." 


Sweden’s  Karlsborg  Station  Soon  Ready 

A STOCKHOLM  dispatch  received  here  announces 
**  that  the-  Karlsborg  radio  station,  the  largest  in 
Sweden,  will  soon  establish  regular  communication  with 
the  United  States  upon  the  completion  of  a test  with  an 
American  station  on  the  Atlantic  coast.  The  Swedish 
wireless  plant  already  has  established  service  with  many 
countries,  including  England  and  Germany. 


England  Regulates  Aircraft  Radio 

TP  HE  Air  Ministry  in  London  makes  the  following  an- 
nouncement : 

The  form  of  license  to  be  granted  for  the  use  of  wire- 
less to  and  from  aircraft,  and  the  conditions  under  which 
such  licenses  will  be  granted,  are  under  consideration. 
In  the  meantime,  pending  the  issue  of  the  license  by  the 
Post  Master  General,  temporary  provisional  authority 
for  the  installation  and  use  of  wireless  apparatus  in  air- 
craft can  be  obtained,  in  approved  cases,  by  application 
to  the  Secretary  of  the  Post  ( )ffice. 

For  the  present  the  wave  length  suggested  for  wireless 
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Telephony  is  480  meters.  This  is  the  wave  length  which 
the  existing  Air  Ministry  W/T  Stations  at  present  em- 
ploy for  work  with  aircraft. 

For  the  benefit  of  designers  and  others  interested  it 
may  be  said  that  the  Post  Master  General’s  license  when 
available,  will  probably  contain  provisions  to  the  follow- 
ing effect  : 

The  sending  apparatus  installed  at  any  aircraft  sta- 
tion shall  be  constructed  so  as  to  be  capable  of  using 
waves  of  600  meters  interrupted  continuous  wave,  and 
900  meters  continuous  wave ; such  of  the  following  wave 
lengths,  namely,  220,  300,  450  and  800  meters  interrupted 
continuous  wave,  and  200-550  meters,  650-950  meters, 
200-3000  meters  continuous  wave  may  also  be  used  for 
transmission  as  are  authorized  in  writing  by  the  Post 
Master  General. 

The  use  of  the  wave  of  600  meters  (hereinafter  re- 
ferred to  as  the  “air-craft-ship”  wave)  shall  be  confined 
to  the  use  of  the  system  known  as  “Interrupted  Un- 
damped Wave  or  Tonic  Train,”  or  I.C.W.,  and  the  use 
of  900  meters  hereinafter  referred  to  as  the  “Aircraft 
Normal  Wave,”  shall  be  used  only  for  continuous  damped 
waves  or  wireless  telephony. 

Should  an  aircraft  station  be  also  fitted  with  a sup- 
plementary installation  on  long  continuous  waves,  such 
installation  shall  be  so  constructed  as  to  be  capable  of 
using  the  wave  length  of  2,400  meters. 

The  range  of  wave  lengths  for  which  the  receiving  ap- 
paratus may  be  constructed  is  not  limited,  but  the  ap- 
paratus must  be  capable  of  receiving  on  600  meters  and 
900  meters,  and  on  2,400  meters  when  a transmitter 
working  on  this  latter  wave  length  is  installed;  it  must 
also  be  made  to  embrace  any  other  wave  length  on  which 
a transmitter  installed  has  been  authorized  to  .work. 


Australians  Plan  World  Wireless 

A N offer  has  been  made  to  the  Australian  Government 
^to  provide  a permanent  direct  wireless  commercial 
service  between  Australia  and  the  rest  of  the  world  and 
it  is  now  being  negotiated,  according  to  the  report  sub- 
mitted by  Sir  Thomas  Hughes,  chairman  of  the  Amal- 
gamated Wireless  Australasia,  Ltd. 

Sir  Thomas  points  out  that  as  a result  of  successful 
experiments  carried  out  by  the  managing  director  of 
the  concern  last  year,  when  wireless  messages  were  re- 
ceived in  Sydney  without  relay  from  the  Marconi  com- 
pany’s transatlantic  station  in  Wales,  a service  can  be 
established,  including  all  classes  of  messages — code,  plain 
language,  deferred  and  press — at  one-third  less  than 
existing  cable  rates. 

“There  has  been  some  delay  in  this  matter,”  Sir  Thomas 
adds,  “because  under  the  wireless  telegraphy  regulations 
it  is  necessary  to  have  a license  to  erect  and  operate 
wireless  stations.  Negotiations  for  this  license  are  to  be 
followed  up  and  it  is  hoped  that  our  Government  will 
decide  the  matter  without  undue  delay,  so  that  erection 
of  stations  can  be  proceeded  with. 

“It  would  be  fatal  to  attempt  to  combine  a naval 
service  with  a commercial  service.  If  a naval  service  is 
needed  it  must  be  quite  distinct,  and  it  should  be  con- 
ducted on  purely  naval  lines.  By  an  attempt  to  combine 
the  two  we  would  destroy  all  possibility  of  efficiency 
on  either  side. 

“The  commercial  service  will  be  successful  and  will  be 
capable  of  expansion  to  provide  communication  with  al- 
most every  part  of  the  world  so  long  as  uniform  apparatus 
and  organization  are  employed  at  all  stations.  There 
is  no  reason  why  several  stations,  if  required  for  different 
purposes,  should  not  be  erected  and  worked  simultan- 
eously in  Australia  without  mutual  interference.  One 
great  company  is  reported  to  have  decided  to  spend  about 
S15, 000.000  in  improving  its  connections  with  Australia.” 


High  Speed  Radio  Across  the  Pacific 

TT  XCHANGE  of  press  despatches  and  commercial  mes- 

' sages  by  radio  between  California  and  the  Hawaiian 
Islands,  Guam,  the  Philippines  and  Japan  on  a much  more 
extensive  scale  will  become  possible  when  arrangements 
recently  completed  by  the  Government  become  effective 
about  the  first  of  the  year. 

Through  the  use  of  modern  high  power,  high  speed 
operating  equipment  it  is  estimated  that  it  will  be  possible 
to  transmit  and  receive  more  than  one  hundred  thousand 
words  a day  between  Hawaii  and  the  Philippines;  two 
hundred  thousand  words  a day  between  San  Francisco 
and  San  Diego  and  Hawaii,  and  about  one  thousand 
words  a day  on  a slow  speed  circuit  between  Hawaii  and 
Japan.  The  Hawaii-Japan  circuit,  operating  under  an 
arrangement  with  the  Japanese  government,  will  be  avail- 
able only  nine  hours  a day. 


View  of  the  assembly  room  of  the  Marconi  factory  showing  the  vast  quan- 
tities of  army  wireless  equipment  being  manufactured  for  South  America 


Rates  on  press  despatches  over  the  new  radio  circuits 
will  be  low,  insuring,  in  the  view  of  officials,  a widespread 
exchange  of  news  between  the  United  States  and  the 
Orient  and  American  insular  possessions  in  the  Pacific. 
The  rate  decided  on  is  six  cents  a word  between  Cali- 
fornia stations  and  Manila,  and  three  cents  a word  to 
Hawaii. 

The  new  arrangement,  which  will  be  open  to  routine 
commercial  business,  is  expected  by  officials  to  aid  greatly 
also  in  the  building  up  of  trade  by  American  interests 
with  Hawaii,  Guam  and  the  East. 


Mexican  Border  Patrol  Equipped  With  Wireless 

HP  HE  Mexican  border  line  within  the  jurisdiction  of 
A the  Western  Department  of  the  Army  is  now  com- 
pletely equipped  with  wireless  telephone  sending  ap- 
paratus that  will  reach  an  Army  airplane  at  any  place 
along  the  border. 

Colonel  J.  E.  Hemphill,  chief  signal  officer  of  the 
Western  Department,  will  inspect  the  new  equipment. 
Four  sending  stations  were  installed,  each  with  a radius 
of  100  miles.  Additional  stations  and  possibly  more 
powerful  equipment  may  be  installed  as  a result  of 
Colonel  Hemphill's  visit. 
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NSS — The  Annapolis  Radio  Station 

The  Arc  Radio  Transmitter — General  Description 

(Photo*  by  eoorteiy  of  Navy  Department) 


'T'HE  Annapolis  radio  station  is  said  by  the  Navy  to 
be  the  most  powerful  in  the  United  States.  It  was 
constructed  by  the  Navy  Department  and  is  one  of  four 
high  power  stations  which  have  been  operated  under 
distant  control  from  a main  station  located  in  Wash- 
ington. By  means  of  relay,  messages  are  transmitted 
through  these  stations  by  operators  seated  at  four 
small  tables  in  the  Washington  office  of  the  Navy  De- 
partment. Official  messages  were  handled  by  Annapo- 
lis in  large  volume  during  the  war,  thus  relieving  the 
congestion  on  the  transoceanic  cables. 

The  high  power  arc  transmitter  is  based  upon  Poul- 
sen’s  method  of  obtaining  high  frequency  oscillations 
by  means  of  an  electric  arc  burning  in  an  atmosphere 
containing  hydrogen  and  in  a strong  transverse  magnetic 
field.  The  equipment  consists  of  the  following  main 
units  : 

A source  of  direct  current;  an  arc  converter;  an  an- 
tenna loading  inductor ; an  antenna  and  ground  system ; 
a signaling  device  and  auxiliary  and  control  apparatus. 

The  circuits  employed  for  the  set  equipped  with  the 
coupled  compensation  method  of  signaling  are  outlined 
in  figure  1.  The  electrodes  of  the  arc  converter  are  en- 
closed in  a water  cooled  bronze  chamber.  To  this  there 
is  supplied  either  a gas  containing  hydrogen  or  a liquid 
hydrocarbon  which  decomposes  in  the  intense  heat  of  the 
arc  and  releases  hydrogen.  The  arc  electrodes  are  placed 
between  the  poles  of  a strong  electromagnet,  whose  wind- 
ing is  in  series  in  the  direct  current  leads  to  the  arc,  and 
which  is  therefore,  energized  whenever  the  arc  is  in 
operation.  When  the  arc  is  started  by  bringing  the  elec- 
trodes together  and  then  drawing  them  slowly  apart,  a 
direct  current  arc  is  formed  which  bums  in  an  atmosphere 
containing  hydrogen  and  in  a strong  transverse  magnetic 
field.  This  arc  is  shunted  by  a circuit  containing  induc- 


tance and  capacitance  connected  in  series.  The  capaci- 
tance may  be  considered  as  concentrated  in  the  electro- 
static capacity  of  the  antenna  to  earth  (the  antenna  and 
earth  acting  as  the  two  plates  of  a large  air  condenser) . 
The  inductance  of  the  circuit  may  be  considered  as  con- 
centrated in  the  antenna  loading  inductor.  Under  these 
conditions  there  will  be  superimposed  upon  the  direct 
current  arc  a high  frequency  alternating  current  which 
flows  in  the  circuit:  arc,  loading  inductor,  antenna,  and 
earth.  The  arc  converts  the  power  supplied  by  the  direct 
current  generator  into  radio  frequency  energy  with  un- 
damped current  in  the  antenna  circuit.  The  choking  effect 
of  the  arc  series  field  winding  prevents  the  flow  of  radio 
frequency  current  from  the  arc  back  into  the  power 
machinery. 

The  frequency  of  the  undamped  current  in  the  antenna 
circuit  depends  upon  the  inductance  and  capacitance  of 
this  circuit.  The  frequency  and  therefore  the  wavelength 
may  be  altered  by  changing  the  value  of  either  the  in- 
ductance or  the  capacitance.  Since  the  capacitance  is 
furnished  by  the  antenna  and  therefore  fixed,  the  induc- 
tance is  made  variable  in  order  to  permit  changes  in  wave- 
length. 

When  the  contacts  of  the  signaling  key  are  closed,  the 
coupled  compensation  key  loop  becomes  the  short-circuited 
secondary  winding  of  an  air  core  transformer  of  which 
the  antenna  loading  inductor  is  the  primary.  By  virtue 
of  transformer  action  and  mutual  inductance  between 
the  short-circuited  winding  and  the  main  loading  inductor, 
the  inductance  of  the  antenna  circuit  is  varied  and  signal- 
ing is  accomplished  by  the  compensation  method.  When 
the  signaling  key  is  closed,  the  emitted  wave  is  of  shorter 
length  than  it  is  with  the  key  open.  The  receiving  set 
is  tuned  to  receive  the  shorter  wave  and  therefore  signal- 
are  heard  only  when  the  key  is  closed. 


The  (out  tower*  of  Annapolis  forming  a square  within  which  the  aerial  wire*  are  strung.  A feature  of  the  gigantic  antenna  i*  the  provision  for 

melting  ice  from  the  wire*  by  current  supplied  from  the  400-kw.  generators 
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A general  view  of  the  Annapolis  elation  building*,  taken  from  one  of  the  tower* 


The  Annapolis  High  Power  Radio  Station  is  equipped 
with  duplicate  power  machinery  and  duplicate  arc  con- 
verters, permitting  practically  continuous  operation. 
Power  is  supplied  by  a 3-phase,  25-cycle  alternating  cur- 
rent source  at  2,200  volts.  The  main  pieces  of  equipment 
may  be  summarized  as  follows:  Two  400-kw.  motor 

generators,  supplying  direct  current  for  the  arc  con- 
verters; two  oil  switches,  through  which  power  is  sup- 
plied to  the  motor  generators;  two  automatic  starting 
panels  for  the  motor  generators ; two  3-kw.  motor  genera- 
tors supplying  125  v.  direct  current  for  operation  of 
•control  circuits  and  arc  auxiliaries;  a switchboard,  two 
arc  converters,  two  benchboards  for  control  of  the  arc 
converters,  an  arc  transfer  panel,  antenna  loading  induc- 
tor, a combined  wave  changer  and  send-ground-receive 
switch,  a signaling  system  and  a set  of  switches  for  melt- 
ing ice  from  the  antenna. 

Either  of  the  two  400-kw.  motor  generators  may  be 
used  to  supply  direct  current  to  either  of  the  arc  con- 
verters. When  one  of  these  is  in  use,  the  other  is  entirely 
•disconnected.  This  makes  it  possible  to  clean  or  repair 
either  arc  or  either  motor  generator  while  the  other  is 
in  operation.  The  arc  transfer  panel  carries  the  neces- 
sary switches  for  transferring  all  the  electrical  connec- 
tions from  one  arc  converter  to  the  other.  A benchboard 


Figure  1 — Arc  transmitter  with  coupled  compensation  method  of  signaling. 
"The  arc  flam*  burnt  in  an  atmosphere  containing  hydrogen  and  in  a 
transverse  magnetic  field  set  up  by  the  arc  series  field  winding 


located  at  each  arc  converter  carries  all  the  necessary 
apparatus  for  the  complete  electrical  remote  control  of 
the  station  equipment. 


The  motors  of  the  400-kw.  motor  generators  are  sup- 
plied with  power  from  the  2,200-v.,  3-phase,  25-cycle  bus 
through  oil  switches  and  automatic  starting  panels.  The 
oil  switches  are  provided  with  overload  protection  and  the 
automatic  starting  panels  have  no  voltage  protection. 

Overload  protection  for  the  400-kw.  generators  is  pro 
vided  by  relays  which  operate  in  connection  with  the  con- 
tractors through  which  current  is  supplied  to  the  arc  con- 
verters, the  contractors  serving  as  circuit  breakers  be- 
tween the  arc  converters  and  the  motor  generators. 

Either  of  the  3-kw.  motor  generators  may  be  used  to 
supply  125-volt  direct  current  for  operation  of  the  station 
control  circuits  and  arc  auxiliaries.  Tnese  machines  may 
be  operated  in  parallel  if  desired. 

For  melting  ice  from  the  wires  of  the  antenna,  the 
two  400-kw.  generators  connected  in  parallel  are  used. 
A set  of  switches  is  provided  for  making  the  necessary 
connections. 

Mounted  on  the  same  base  with  each  of  the  400-kw., 
1,430-volt  direct  current  generators  are  600-hp.,  2,200- 
volt,  3-phase,  25-cycle  induction  motors  which  drive  the 
power  units.  Excitation  for  the  generator  is  provided 
by  a 3-kw.,  125-volt  overhung  exciter.  In  operation,  the 
voltage  of  the  generator  is  regulated  by  an  exciter  field 
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rheostat  upon  the  arc  control  benchboard;  this  rheostat 
controls  the  voltage  of  the  exciter,  which  in  turn  regu- 
lates the  voltage  of  the  main  generator.  Both  an  exciter 
field  rheostat  and  a rheostat  for  the  field  of  the  generator 
itself  are  provided  upon  the  main  switchboard.  The  in- 
duction motor  is  of  the  wound  rotor  type. 

Automatic  starting  panels  are  provided  for  the  motor 
generators.  These  panels  have  no  voltage  protection. 


The  350-kw.  arc  converter  of  the  closed  magnetic  circuit  type 


Overload  protection  is  provided  by  relays  on  the  oil 
switches  through  which  power  for  the  motor  generators 
is  supplied.  Each  starting  panel  is  provided  with  three 
push  button  stations  for  starting  and  stopping  its  motor 
generator.  One  push  button  station  is  located  upon  each 
arc  control  benchboard,  permitting  either  motor  genera- 
tor to  be  started  or  stopped  by  the  arc  engineer  from  his 
position  at  either  arc.  The  other  push  button  is  located 
upon  the  automatic  starting  panel  itself.  A transfer 
switch  provides  for  either  local  or  remote  control. 

The  switchboard  for  the  station  consists  of  ten  panels 
one  for  each  motor  generator  oil  switch ; one  for  the  two 
3-kw.,  125-volt  direct  current  generators ; another  is  a 
6-circuit,  125- volt, direct  current  distribution  panel;  the 
fifth  is  a contactor  panel  through  which  current  is  sup- 
plied to  the  arc  converters ; then  there  are  two  panels  for 
a the  control  of  both  400-kw.  generators  and  three  panels 
for  the  control  of  the  station  signaling  system. 

Each  of  the  panels  for  the  two  400-kw.  generators 
' carries  two  remote  manually  controlled  lever  switches 
through  which  the  generator  is  connected  to  the  1430- volt 
direct-current  bus.  Each  also  carries  an  ammeter  and  a 
voltmeter  indicating  the  current  and  voltage  of  the  gen- 
erator, an  overload  relay  for  opening  the  proper  contactor 
aftd  disconnecting  the  generator  in  case  of  overload,  a 
generator  field  rheostat,  an  exciter  field  rheostat  and  an 
exciter  field  switch. 

The  contactor  panel  carries  four  contactors  for  short- 
ing out  the  arc  series  starting  resistance,  and  two  small 
contactors  for  reducing  the  excitation  of  the  400-kw. 
generators  whenever  either  main  line  contactor  is  opened 
by  its  overload  relay.  Two  high  voltage  main  line  con- 
tactors are  mounted  behind  the  switchboard  upon  a pipe 
frame.  One  of  these  acts  as  an  arc  main  line  contactor 
and  serves  to  connect  the  arc  to  the -positive  1430-volt 
direct-current  bus.  The  other  serves  as  a bus  contactor 
and  connects  together  the  positive  switches  of  the  two 
400-kw.  generators.  The  positive  bus  contactor  serves 
to  protect  either  motor  generator  in  case  the  main  line 
switches  of  the  other  are  closed  when  the  generator  is  not 
running,  or  in  case  an  attempt  is  made  to  connect  tin- 
two  generators  in  parallel  without  equalizing  their 
voltage. 


The  arc  main  line  contactor  and  the  four  arc  starting 
resistance  contactors  are  operated  by  the  arc  drum  con- 
troller upon  the  benchboard.  A switch  on  the  arc  trans- 
fer panel  transfers  the  control  of  these  contractors  to 
the  benchboard  of  the  arc  which  is  in  use.  In  starting 
the  arc,  the  controller  first  closes  the  arc  main  line  con- 
tactor and  then  the  four  starting  resistance  contactors  one 
at  a time. 

The  two  small  contactors  for  the  generator  fields  are 
both  normally  closed  at  all  times  and  are  opened  only  in 
case  of  an  overload  upon  the  generator  whose  fields  they 
supply.  When  either  of  these  opens,  resistance  is  in- 
serted in  the  field  circuit  of  the  generator,  thereby  reduc- 
ing its  voltage. 

The  two  arc  converters  are  exactly  alike.  Each  has  a 
normal  rating  of  350  kilowatts,  a maximum  rating  of 
400  amperes  radio  frequency  current  in  the  antenna,  and 
a maximum  direct  current  voltage  of  1500. 

The  350-kw.  arc  converter  is  of  the  closed  magnetic 
circuit  type.  The  magnetic  circuit  consists  of  a bedplate, 
a yoke,  a lower  pole,  and  an  upper  pole.  The  field  wind- 
ing is  placed  around  the  lower  pole  and  the  magnetic 
circuit  is  closed  through  the  bedplate  and  yoke.  The  pole 
tips  are  designed  to  give  maximum  flux  in  the  air  gap 
between  them. 

The  field  winding  consists  of  15  flat  pancake  coils  which 
are  wound  with  copper  strip.  These  are  immersed  in  oil, 
giving  good  insulation  and  facilitating  cooling.  The  six 
upper  coils  serve  as  a choke  to  prevent  the  flow  of  radio 
frequency  current  from  the  arc  into  the  direct  current 
power  circuits.  The  remaining  nine  coils  are  used  for 
adjustment  of  the  strength  of  the  magnetic  field,  and  are 
provided  with  a series  of  connections  by  means  of  which 
any  or  all  of  them  may  be  short-circuited.  When  the 
arc  is  operating  on  relatively  short  waves,  a strong  mag- 
netic field  is  required  and  all  of  the  coils  are  needed.  On 
the  longer  waves  better  operation  is  obtained  with  a 
weaker  magnetic  field,  and  a portion  of  the  winding  must 
be  short-circuited.  A switch  is  provided  on  the  wave 


View  of  the  reverse  side  of  the  Annapolis  arc  converter 


changer  for  accomplishing  this,  and  after  the  station  is 
once  adjusted  for  a given  set  of  wave  lengths  no  fur- 
ther adjustments  are  necessary  during  ordinary  opera- 
tion. The  wave  changer  automatically  tunes  or  adjusts 
the  magnetic  field  to  the  proper  strength  for  the  wave 
length  in  use. 


ine  neict  coils  are  enclosed  in  a steel  tank,  which  is 
filled  with  transformer  oil.  The  cover  of  this  tank  is 
made  of  brass  in  order  that  it  may  not  furnish  a return 
circuit  for  the  flux  of  the  magnet  pole. 

The  heat  storage  capacity  of  the  coils,  oil  and  tank  is 
sufficient  for  full  load  operation  of  the  arc  for  several 
hours.  For  continuous  operatipq,  a motor  driven  pump 
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is  provided  to  circulate  the  oil  through  water  cooled  coils 
placed  in  a concrete* pit  outside  the  building.  The  cool- 
ing water  from  the  arc  runs  through  this  pit.  It  is  still 
relatively  cool  when  it  leaves  the  arc  and  serves  to  re- 
move heat  from  the  oil. 

The  arc  chamber  is  a water  cooled  bronze  casting  pro- 
vided with  a door  on  one  side.  This  may  be  unbolted 
and  opened  for  inspecting  and  cleaning  the  interior.  The 
anode  and  cathode  are  bolted  to  opposite  sides  of  the 
chamber. 

The  hydrogen  content  of  the  atmosphere  in  the  cham- 
ber is  provided  either  by  city  gas  or  by  liquid  hydrocarbon 


The  two  arc  converter  machines  installed  in  Annapolis  station,  showing  the 
benchboards  from  which  the  engineer  controls  the  whole  station 

fed  drop  by  drop  into  the  arc.  Two  tanks,  one  for  kero- 
sene and  one  for  alcohol,  are  connected  with  a sight  feed 
drip  cup  mounted  on  the  yoke  of  the  arc  above  the  cham- 
ber. From  these  cups  a common  feed  pipe  leads  into  the 
chamber  through  the  upper  pole  tip.  The  flow  is  con- 
trolled by  needle  valves  mounted  on  the  side  of  the  are 
yolk  within  easy  reach  of  the  operator.  The  hydrocar- 
bon supply  is  turned  on  by  two  small  valves  operated  by 
the  arc  drum  controller  when  it  is  advanced  to  position  2. 

The  cathode  or  negative  electrode  of  the  arc  consists 
of  a carbon  in  a holder,  a water  cooled  sheath  which  sur- 
rounds the  holder  and  removes  the  heat  transmitted  to  it 
by  the  carbon,  a mechanism  for  slowly  rotating  the  car- 
bon and  its  holder  and  a means  of  adjusting  the  length 
of  the  arc  gap  between  the  carbon  and  the  copper  tip  of 
the  anode.  The  carbon  is  held  in  the  holder  by  a split 
taper  collet  which  is  tightened  by  a small  hand  wheel 
called  the  collet  tightening  wheel.  This  construction  in- 
sures good  electrical  contact  between  the  carbon  and  the 
holder  and  provides  an  easy  means  of  making  the  pro- 
jecting carbon  any  desired  length.  The  sheath  forms  a 
water  jacketed  bearing  surface  within  which  the  holder 
is  rotated.  The  mechanism  for  rotating  and  adjusting 
the  carbon  are  built  as  parts  of  the  sheath.  A sleeve 
with  jaws  which  engage  similar  jaws  on  the  carbon 
holder  is  rotated  by  enclosed  worm  gears.  This  sleeve 
is  moved  axially  to  adjust  the  arc  gap  by  a screw  and 
hand  wheel,  as  shown  in  an  accompanying  photograph. 

Water  for  cooling  the  sheath  is  supplied  by  a ^4-inch 
pipe.  After  being  circulated  in  the  sheath,  it  goes  to 
the  water  cooled  jacket,  which  acts  as  an  extension  of 
the  chamber  and  helps  keep  the  cathode  cool. 

The  carbon  holder  is  held  in  position  and  locked  to  the 
sleeve  by  a locking  wheel  and  is  made  removable  for  re- 
newing the  carbon.  The  carbon  may  be  lengthened  with- 
out removing  the  holder  from  the  sheath  by  unscrewing 
the  plug  at  the  end  of  the  holder,  loosening  the  collet  and 
pushing  the  carbon  forward  with  the  gauge  rod  provided 
for  this  purpose.  The  carbon  may  be  shortened  by  sim- 
ply loosening  the  collet  and  turning  the  adjusting  wheel 
to  the  right,  thereby  forcing  the  carbon  against  the  anode 
tip  and  pushing  it  back  in  the  holder. 

The  carbon  is  rotated  through  enclosed  double  reduc- 
tion worm  gears  by  a %-h.p.,  115-volt  direct  current 
motor. 


The  anode  or  positive  electrode  of  the  arc  converter 
consists  of  a metal  tube  with  a narrow  water  cooled  cop- 
per tip  which  is  renewable;  the  flame  of  the  arc  burns 
between  this  copper  tip  and  the  carbon  electrode  of  the 
cathode. 

The  anode  holder  is  insulated  from  the  frame  of  the 
arc  converter  by  a round  insulating  disc  of  ebony  asbestos. 
This  is  placed  at  the  outer  end  of  a water  cooled  jacket 
which  forms  an  extension  of  the  chamber.  The  relatively 
cool  gases  in  this  jacket  protect  the  insulating  disc  front 
the  heat  of  the  arc  flame.  The  cooling  water  for  the  anode 
is  carried  to  and  from  it  by  rubber  hose. 

It  is  important  that  the  arc  chamber  should  not  be 
opened  after  the  arc  has  been  in  operation  until  plenty 
of  time  has  been  allowed  for  the  carbon  to  cool,  the 
chamber  is  full  of  combustible  gases,  which  will  be  ignited 
by  the  hot  carbon  if  air  is  admitted.  Two  electric  Danger 
signs  mounted  upon  the  arc  converter  which  are  illu- 
minated whenever  the  main  line  contactor  is  closed  and 
remain  lighted  after  the  arc  has  been  shut  down  until  suf- 
ficient time  has  elapsed  for  the  carbon  to  cool.  The  lights 
are  controlled  by  an  automatic  timing  relay. 

A benchboard  located  at  each  arc  converter  enables  the 
arc  engineer  to  control  the  whole  station  from  his  position 
at  the  arc. 

The  antenna  loading  inductor  is  built  in  the  form  of  a 
large  single  layer  helix  wound  with  special  radio  fre- 
quency cable  upon  a series  of  columns  which  are  made 
of  porcelain  rings.  Taps  are  provided  for  connecting  any 
desired  number  of  turns  of  this  coil  in  the  antenna  cir- 
cuit. Cables  connect  the  proper  taps  on  this  loading  in- 
ductor to  the  wave  changer,  which  makes  the  necessary 
adjustments  for  five  different  wavelengths. 

The  combined  wave  changer  and  send-ground- receive 
switch  is  a voltage  switchboard  built  with  steel  panels  and 
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Combined  wave  changer  and  aend-receive  ground  twitch  with  remote 
electrical  control 


porcelain  post  insulators.  The  send-ground-receive  switch 
occupies  one  of  the  four  steel  panels  which  compose  the 
board.  The  main  and  auxiliary  wave  changer  switches 
occupy  the  other  three  panels.  Both  the  wave  changer  and 
the  send-ground-receive  switch  are  of  the  electrical  re- 
mote control  type,  and  are  controlled  by  drum  controllers 
on  the  arc  benchboard.  Each  is  driven  by  a J4  H.  P.,  115- 
volt,  D.  C.  motor,  through  double  reduction  spur  gears. 
Each  motor  is  controlled  through  contactors  by  an  auto- 
matic switch  which  is  inter-connected  with  the  correspond- 
ing dram  controller. 

The  wave  changer  may  be  set  for  any  one  of  five  wave- 
lengths by  turning  its  controller  on  the  benchboard  to  the 
proper  position.  Similarly,  the  send-ground-receive  switch 
may  be  set  upon  any  of  its  three  positions  by  placing  its 
controller  on  the  desired  notch. 

For  each  of  its  five  positions,  the  wave  changer  con- 
nects in  the  antenna  circuit  the  proper  number  of  turns  of 
the  antenna  loading  inductor  to  give  the  desired  wave- 
length. It  also  tunes  or  adjusts  the  arc  magnetic  field  to 
give  maximum  antenna  current  and  steadiest  operation  of 
the  arc  for  each  of  the  five  wavelengths. 

The  main  switch  arm  of  the  wave  changer  is  mounted 
upon  110,000-volt,  porcelain  post  insulators,  and  is  oper- 
ated directly  by  the  motor  and  gears.  The  auxiliary  switch 
arms  are  driven  by  roller  chains  which  connect  them  with 
the  gear  mechanism  of  the  main  switch.  In  operation,  the 
switch  arm  on  the  wave  changer  short-circuits  a portion 
of  the  arc  field  winding  to  give  the  proper  field  strength. 

In  the  Annapolis  station  the  coupled  compensation 
method  of  signaling  is  employed.  A number  of  relay 
keys  are  connected  with  a loop  system  which  is  inductively 
coupled  with  the  main  antenna  loading  inductor.  Two 
sets  of  control  relays  are  provided  for  the  operation  of 
the  relay  keys.  One  set  is  used  for  high  speed  sending, 
and  the  other  set  for  hand  sending.  For  high  speed  send- 
ing, current  for  the  operation  of  the  relay  keys  is  pro- 
vided by  a special  15  kw.,  575-volt  generator  which  is 
driven  by  a 220-volt  induction  motor.  For  hand  sending, 


125-volt  direct  current  is  used.  This  is  furnished  by  the 
3 kw.  motor  generators  which  supply  current  for  the 
station  control  circuits  and  arc  auxiliaries. 

For  high  speed  sending,  all  of  the  switches  on  the 
transfer  panel  are  thrown  toward  “high  speed  sending.” 
The  relay  keys  are  then  operated  in  groups  of  three  by 
575- volt  direct  current.  Each  group  of  three  keys  is  con- 
trolled by  one  control  relay. 

The  control  relays  are  operated  as  a group  by  a master 
relay  using  125-volt  direct  current.  A rheostat  behind 
the  switchboard  serves  to  regulate  the  current  which  they 
receive  to  the  value  necessary  to  give  the  desired  speed. 

The  current  which  is  supplied  to  the  relay  keys  them- 
selves is  regulated  by  adjusting  the  spring  tension  and 
magnetic  air  gap  of  the  control  relays.  A signal  light  is 
provided  for  each  control  relay,  and  therefore  for  each 
group  of  three  keys.  When  the  keys  are  operating  nor- 
mally, this  signal  light  bums  dimly.  In  case  one  of  the 
control  relays  sticks  closed,  the  signal  light  bums  brightly, 
indicating  that  that  particular  group  of  three  keys  is  re- 
ceiving excessive  current  and  its  control  relay  is  then 
adjusted  immediately.  The  signal  light  goes  out  in  case 
the  control  relay  sticks  open,  thereby  indicating  that  that 
particular  group  of  three  keys  is  not  operating. 

For  hand  sending,  all  of  the  switches  on  the  relay  key 
transfer  panel  are  thrown  toward  “hand,  sending.”  All 
the  relay  keys  are  then  connected  in  two  main  groups, 
each  group  being  operated  by  one  control  relay.  The 
relay  keys  are  then  operated  by  125-volt  direct  current. 
This  is  supplied  through  a small  contactor  which  closes 
whenever  tne  main  line  contactors  are  closed.  This  ar- 
rangement prevents  current  being  left  in  the  relay  key 
circuits  when  the  arc  is  not  in  use.  The  two  control  relays 
used  for  hand  sending  are  operated  by  the  same  master 
relay  which  operates  the  larger  group  of  control  relays 
used  for  high  speed  sending. 

Cooling  water  is  supplied  to  the  arc  converter 
through  a valve  operated  by  the  arc  drum  controller. 
This  valve  is  opened  on  the  first  two  notches  of  the 
controller  and  is  therefore  turned  on  whenever  the 
controller  is  advanced  for  starting  the  arc. 


Send-recelvt  ground  twitch  shown  in  tending  position 
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Arc  control  benchboard 


The  antenna  ice  melting  equipment,  by  means  of  which 
ice  may  be  melted  from  the  wires  of  the  antenna,  is  oper- 
ated by  a series  of  switches  and  utilizes  current  from  the 
two  400  kw.  generators. 

During  normal  operation  of  the  station  two  switches 
connect  all  four  of  the  cables  leading  down  from  the 
antenna  loading  inductor  and  thence  to  the  arc.  All  four 
of  the  antenna  cables  are  then  connected  in  parallel,  and 
carry  approximately  equal  amounts  of  radio  frequency 
current.  When  it  is  desired  to  melt  ice  from  the  wires  of 
the  antenna,  the  switches  are  thrown  over  to  the  “ice 
melting”  position,  and  the  four  antenna  cables  are  then 
connected  in  series.  The  connections  in  the  antenna  itself 
are  such  that  when  the  switches  are  in  “ice  melting’' 
postion,  current  will  flow  through  all  the  various  wires  of 
the  antenna,  heating  them  and  causing  the  ice  to  melt. 

Circular  shields  with  a large  radius  of  curvature  are 
provided  for  making  connections  through  the  holes  in 
the  plate  glass  antenna  entrance  windows.  The  shields 
furnish  charging  currents  to  the  glass  and  prevent 
corona  at  high  voltage. 


The  Design  of  Multi-Stage  Vacuum  Tube 

Receiving  Circuits 

By  Lieut.  J.  Scott-Taggart,  M.G, 


Membre  de  la  Soci6t6  Fran$aiae  des  Electriciena 


'T'HE  present  article  is  intended  as  an  introduction  to 
modem  methods  of  connecting  vacuum  tubes  in  cas- 
cade for  the  purpose  of  receiving  wireless  signals.  Few 
details  regarding  such  circuits,  which  are  of  paramount 
interest  to  those  engaged  in  wireless  work  have  been 
given,  and  it  is  proposed  to  describe  some  typical  prac- 
tical circuits  which  have  been  taken  from  a complete  vol- 
ume 'on  vacuum  tubes  by  the  present  author  and  which 
will  shortly  be  published  by  Wireless  Press,  Ltd.,  Hen- 
rietta Street,  London. 


plate  battery.  Another  feature  of  the  amplifier  design 
is  that  all  die  vacuum  tubes  used  as  amplifiers  are  ad- 
justed to  the  same  operating  point.  The  plates  of  all 
the  amplifying  tubes  are  given  a fixed  voltage  which  is 
variable  if  desired.  A single  rheostat  (of  about  5 ohms 
resistance)  serves  to  adjust  the  filament  currents  of  all 
the  valves  simultaneously.  Likewise,  since  all  the  tubes 
are  of  identical  construction  and  carry  out  the  same  func- 
tions, a single  potentiometer  to  control  simultaneously 
the  grid  potentials  of  all  the  amplifying  vacuum  tubes 


All  the  following  circuits  possess  one  common  filament 
battery  and  one  plate  battery.  A single  plate  battery 
may  be  used  provided  that  its  resistance  is  negligible. 
The  stipulation  is  that  there  shall  be  no  resistance  com- 
mon to  the  plate  circuits  of  several  tubes.  The  voltage 
applied  to  the  plates  of  the  vacuum  tubes  is  consequently 
best  varied  by  means  of  tappings  off  the  battery,  and  not 
by  means  of  a variable  high  resistance  in  series  with  the 


can  be  used.  This  potential  is  preferably  negative  and 
in  the  neighborhood  of  2 volts. 

Cascade  amplifiers  may  roughly  be  divided  into  four 
classes. 

(1)  High  frequency  amplifier-detectors,  which  use 
several  tubes  as  oscillation  amplifiers  and  a final  tube  as 
a detector. 

(2)  Amplifiers  similar  to  the  above,  in  which  the  de- 
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lector  valve  is  followed  by  one  or  more  stages  of  low- 
frequency  amplification. 

(3)  Amplifiers  in  which  the  first  vacuum  valve  acts  as 
a detector,  the  succeeding  tubes  operating  as  low-fre- 
quency amplifiers. 

(4)  Amplifiers  in  which  the  oscillations  are  magnified 
by  a number  of  tubes  and  then  rectified,  the  rectified 
pulses  being  now  led  back  to  one  of  the  preceding  tubes 
and  re-amplified  by  the  system  at  low  frequency. 

Each  of  the  above  four  types  may  be  provided  with 
arrangements  for  producing  regenerative  amplification 
or  self-oscillation  (the  latter  for  continuous-wave  recep- 
tion). Here  again  the  amplifiers  may  be  modified  by 
different  methods  of  obtaining  regeneration  such  as : 

( 1 ) The  use  of  magnetic  couplings,  direct  or  indirect 

(2)  The  use  of  capacitative  coupling. 


(3)  Whether  it  is  for  general  reception  on  a wide 
range  of  wavelengths  or  only  on  one  wavelength. 

(4)  Whether  the  apparatus  is  to  allow  of  many  ad- 
justments or  as  few  as  possible. 

(5)  Whether  it  is  for  experimental  or  commercial 
work. 

(6)  The  degree  of  amplification  desired. 

(7)  Whether  loud  signals  or  weaker  signals  with  less 
interference  are  desired. 

(8)  Whether  the  circuit  is  intended  for  the  reception 
of  weak  or  strong  signals. 

(9)  Whether  the  circuit  is  to  be  used  for  the  reception 
of  continuous  waves  or  not. 

(10)  Whether  the  amplifier  is  to  be  used  for  the  re- 
ception of  short  waves  or  long  waves. 


Figure  2 — Four-stage  amplifier-detector  with  tuned  intermediary  auto-transformer 


(3)  The  use  of  resistance  or  conductive  coupling. 
Another  matter  of  utmost  importance  in  the  design  of 
multi-stage  amplifiers  is  the  means  to  be  adopted  for 
coupling  the  output  circuit  of  one  tube  to  the  input  cir- 
cuit of  the  next.  One  or  other  of  the  following  methods 
is  usually  used: 

1.  (a)  Aperiodic  air-core  auto-transformers. 

(b)  Tuned  air-core  auto-transformers. 

(c)  Air-core  auto  transformers  with  aperiodic  plate 

circuit  and  tuned  grid  circuit  (or  vice  versa). 

2.  (a)  Aperiodic  air-core  oscillation  transformers. 

(b)  Oscillation  transformers  having  aperiodic  plate 

circuit  and  tuned  grid  circuit  (or  vice  versa). 

(c)  Completely  tuned  air-core  oscillation  trans- 

formers. 

3.  Use  of  coupling  resistances. 

4.  Employment  of  impedance  coil  couplings. 

5.  (a)  Aperiodic  iron-core  auto-transformers  of  fixed 

ratio. 

(b)  Similar  transformers  with  step-up  ratio. 

(c)  Above  transformers  resonated  to  give  frequen- 

cies. 

6.  (a)  Aperiodic  step-up  iron  core  transformers. 

(b)  Tuned  iron-core  transformers  for  low  frequency 
amplification. 

7.  Iron-core  transformers  as  described  in  classes  5 and 

6,  but  designed  for  high  frequencies. 

Each  of  these  systems  of  couplings  has  its  advantages 
and  disadvantages.  The  complicated  circuit,  while  giv- 
ing excellent  results  in  the  hands  of  an  expert,  is  ob- 
viously unsuitable  for  use  by  the  average  operator.  The 
design  of  amplifier  chosen  will  depend  on  the  following 
conditions : 

(1)  Whether  the  apparatus  is  to  be  handled  by  an  ex- 
pert or  an  inexperienced  operator. 

(2)  Whether  it  is  to  be  portable  or  not. 


These  questions  must  first  be  answered  before  com- 
mencing the  design  of  a multi-stage  vacuum  tube  receiv- 
ing circuit.  It  is  now  proposed  to  describe  typical  am- 
plifiers of  each  of  the  seven  classes  and  to  show  some  of 
the  various  modifications  which  are  possible.  Each  of 
the  above  ten  questions  should  be  applied  to  the  circuit 
under  discussion.  By  doing  this  a suitable  circuit  is 
evolved  having  just  those  characteristics  and  modifica- 
tions which  are  necessary  to  make  it  carry  out  the  duties 
required  of  it.  Figure  1 shows  a three-stage  amplifier 
having  aperiodic  inductances  L-3  and  L-4  connected  as 
shown.  The  received  oscillations  are  amplified  by  the 
first  tube,  the  magnified  high  frequency  current  flowing 
via  L-3  and  the  plate  battery  H.  The  oscillating  poten- 
tials at  the  foot  of  L-3  are  communicated  to  the  grid  of 
the  second  tube  through  the  condenser  C-3  of  about  .0003 
mfd.  capacity.  If  the  condenser  C-3  was  omitted,  the 
potential  of  H would  give  the  grid  of  the  second  vacuum 
tube  a high  and  undesirable  positive  potential.  The  sec- 
ond vacuum  tube  now  amplifies  the  oscillations  a second 
time,  the  magnified  potentials  at  the  foot  of  L-4  being 
communicated  through  C-4  to  the  grid  of  the  third  tube, 
which  is  arranged  to  act  as  a detector,  the  telephone  T 
being  connected  in  the  plate  circuit. 

The  first  two  tubes  act  as  oscillation  amplifiers  and  are 
arranged  to  work  on  straight  portions  of  their  plate  and 
grid  current  curves.  Their  grid  potentials  are  the  same 
and  are  given  a suitable  negative  value  by  means  of  the 
battery  H-2,  consisting  of  one  or  two  cells.  The  second 
grid  receives  its  potential  through  the  resistance  R-l  of 
from  2 to  5 megohms.  Since  the  grid  is  negative  there 
is  practically  no  grid  current.  Consequently  there  is  no 
fall  in  potential  across  R-l  in  spite  of  its  high  resistance. 
This  use  of  the  resistance  R-l  and  battery  B-2  is  very 
useful  in  all  amplifiers  using  auto-transformer,  resist- 
ance or  impedance  couplings. 

The  rheostat  R-3  (of  about  5 ohms  resistance)  is  used 
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to  vary  the  current  supplied  by  the  accumulator  B-l  to 
the  filaments  of  the  two  amplifying  tubes.  A separate 
rheostat  R-4  is  used  to  vary  the  filament  current  of  the 
detector  valve  which  requires  a different  adjustment  to 
that  of  the  amplifying  tubes.  The  resistance  R-2^having 
about  the  same  value  as  R-l,  acts  in  a manner  similar  to 
the  leak  across  a leaky  grid  condenser.  It  prevents  an 
excessive  negative  charge  from  building  up  on  the  grid 
of  the  third  valve.  The  foot  of  R-2  might,  if  desired, 
be  connected  to  the  negative  side  of  B-l.  If  instead  of 
desiring  to  use  grid  current  rectification  it  were  desired 
to  work  on  one  of  the  bends  of  the  plate  current  curve 
it  would  be  possible  to  include  a potentiometer  between 
the  foot  of  R-2  and  the  battery  B-l.  A suitable  oper- 
ating point  on  the  saturation  bend  may,  however,  be  most 
easily  obtained  in  a circuit  similar  to  figure  1 by  adjust- 
ing R-4.  (J.  Scott-Taggart  “On  Valve  Characteristic 

Curves  and  Their  Application  in  Radiotelegraphy,” 
Wireless  World,  Sept.,  1918). 

The  inductances  L-3  and  L-4  should  have  a natural 
wavelength  less  than  the  wavelength  to  be  received.  If 


the  range  of  wavelengths  to  be  received  is  wide,  tap- 
pings may  be  taken  from  L-3  and  L-4. 

Figure  2 shows  a modification  of  the  figure  1 circuit. 
Four  vacuum  tubes  are  shown  in  use.  The  first  three  act 
as  amplifiers  and  the  last  as  a detector.  The  interme- 
diary inductances  L-3,  L-4  and  L-5  are  tuned  by  the  aid 
of  variable  condensers  C-7,  C-8  and  C-9.  The  circuit  as 
it  stands  is  capable  of  much  finer  tuning  than  figure  1, 
each  plate  oscillatory  circuit  requiring  to  be  tuned  to  the 
incoming  waves,  whereas  the  figure  1 circuit  will  re- 
spond to  a wide  range  of  wavelengths  without  adjust- 
ments of  the  amplifier  circuits.  In  the  plate  circuit  of 
the  last  valve  is  the  primary  of  the  step-down  telephone 
transformer.  Across  this  winding  is  connected  a con- 
denser C-6,  which,  like  C-5  of  figure  1,  allows  the  pass- 
age of  the  comparatively  strong  high  frequency  com- 
ponent of  the  rectified  current  in  the  plate  circuit  without 
injuring  the  windings.  Another  feature  is  the  use  of  a 
separate  tapping,  which  allows  the  plate  voltage  of  the 
detector  valve  to  be  independently  regulated. 

(To  be  continued.) 


Some  Recent  Developments  in  Radio  Transmitters 

By  Morton  W.  Sterns 


r\UE  to  the  impetus  of  the  war  many  and  various  were 
-^Ahe  types  of  transmitters  that  were  developed.  Of 
these  many  have  been  described  in  current  periodicals, 
but  nothing  at  all  has  been  published,  to  the  writer’s 
knowledge,  on  a very  interesting  phase  of  the  subject, 
viz.:  the  utilization  of  direct  current  for  transmission 
without  the  use  of  vacuum  tubes,  Chaffee  gaps,  arcs,  etc. 

As  is  well  known,  at  the  outbreak  of  the  war  the  gov- 
ernment asked  for  samples  of  transmitters  of  various 
kinds,  mainly  for  aeroplane  use,  giving  only  very  general 


Figure  1 — Wiring  diagram  for  airplane  radio  buzzer  set  design  by  Sperry 
Gyroscope  Co. 


specifications  as  to  space,  weight,  antenna  capacity,  etc., 
and  allowing  the  various  manufacturers  to  use  their  own 
judgment  as  to  type.  From  the  original  samples  thus 
produced  the  present  types  were  developed,  which  incor- 
porate also  the  changes  found  advisable  in  service. 

Among  the  sets  submitted  was  a direct  current  buzzer 
set  manufactured  by  the  Sperry  Gyroscope  Company, 
illustrated  in  figure  3.  From  this  original  sample  a 
rather  complete  line  of  buzzer  transmitters  of  various 
powers  and  for  various  conditions  were  developed. 

It  may  not  be  amiss  to  look  into  the  advantages  of  the 
buzzer  type  transmitter.  First,  it  is  very  simple  in  con- 
struction and  is  easy  to  manipulate ; second,  it  eliminates 


the  use  of  high  potentials,  thus  simplifying  insulation 
problems;  third,  it  is  fairly  efficient — ranking  quite  well 
with  other  types  of  sets;  fourth,  its  extreme  simplicity 
makes  it  very  easy  to  understand  and  operate. 

A schematic  wiring  diagram  of  the  buzzer  transmitter 
in  its  simplest  form  is  shown  in  figure  2. 

To  follow  its  operation  imagine  the  key  to  be  de- 
pressed, the  current  will  then  flow  from  the  direct  cur- 
rent source  through  the  choke  coil  into  the  movable 
spring  D,  to  the  stationary  contact  C and  thence  back  to 
the  source.  When  current  traverses  the  choke  coil  wind- 
ing it  becomes  a powerful  magnet  and  attracts  the  iron 
armature  on  the  movable  spring  D,  which  moves  over 
toward  the  magnet  core  and  opens  the  circuit  at  the  con- 
tacts C,  D.  Immediately  the  current  ceases  to  flow  in 
the  electro-magnet  (choke  coil),  and,  since  the  magnet 


Figure  2 — Schematic  wiring  diagram  of  the  buzzer  transmitter 

no  longer  attracts  the  armature  of  D,  the  movable  spring 
D returns  to  its  normal  position,  due  to  the  bending  force 
it  was  under.  This  immediately  causes  current  to  Aqw 
again  in  the  magnet  winding,  and  the  same  cycle  of  op- 
eration takes  place  as  long  as  the  key  remains  depressed. 

When  the  magnet  coil  causes  the  circuit  to  be  broken 
at  the  contacts  C,  D,  an  excessive  instantaneous  voltage 
is  produced  across  the  gap  C,  D,  due  to  the  inductive 
kick  of  the  choke  coil,  and  this  voltage  charges  the  con- 
denser K in  the  high  frequency  circuit  CDKL,  which  in 
turn  discharges  across  the  now  open  gap  and  sets  up 
highly  damped  oscillations  in  the  circuit  CDKL  and  im- 
pulses the  closely  coupled  antenna  circuit  into  oscilla- 
tion at  whatever  frequency  it  happens  to  be  tuned  to. 

If  L be  the  inductance  of  the  coil  in  henries  and  I be 
the  current  flowing  through  the  coil  in  amperes,  then 
the  voltage  across  the  coil  at  the  instant  the  current  is 
broken  is  equal  y2  LI2,  and  this  voltage  is  also  effective 
across  the  gap  CD  and  tends  to  charge  the  condenser  K. 
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Figure  3 — Front  view  of  500-watt,  500-volt  buzzer  transmitter 

Since  the  energy  stored  in  the  condenser  is  equal  to 
Yi  CE!  it  is  seen  that  in  order  to  get  maximum  output 
we  must  use  the  largest  capacity  condenser  consistent 
with  the  wavelength.  Using  a large  capacity  condenser 
fulfills  two  necessary  conditions  simultaneously,  viz.,  the 
elimination  of  sparking  at  the  contacts  C,  D and  causing 
a preponderance  of  capacity  with  only  enough  inductance 
in  the  high  frequency  circuit  CDKL  to  efficiently  trans- 
fer the  energy  from  primary  to  secondary.  This  is  the 
ideal  condition  for  an  oscillation  circuit  to  rapidly  damp 
out  after  one  or  two  oscillations  and  impulse  a secondary 
circuit. 


Figure  4 — Side  view  of  figure  3,  showing  arrangement  of  instruments 


The  radiation  produced  by  the  larger  type  sets,  to  be 
described  and  illustrated  in  figure  3,  have  a rather  low 
note  and  the  wave  characteristic  is  somewhat  between  a 
pure  undamped  wave  and  a damped  wave,  so  that  a re- 
ceiver *f  either  the  usual  crystal  type  or  the  heterodyne 
receiver  could  not  get  the  maximum  audibility  from  its 
signals.  However,  since  the  radiation  was  good,  and 
since  excess  of  energy  existed  to  work  with  this  slight 
disadvantage,  it  was  felt  it  could  be  overcome.  After 
some  experimentation  I discovered  that  by  placing  a 
rotary  chopper  on  the  antenna  circuit  I could  modulate 
the  emitted  envelope  and  produce  notes  of  absolute  purity 
which,  while  decreasing  the  radiation  slightly,  greatly 
increased  the  working  range  due  to  its  absolute  tone 
characteristics.  The  note  could  be  varied  at  the  will  of 
the  operator  by  simply  changing  the  speed  of  the  chopper 
motor,  which  controlled  the  rapidity  of  interruption.  It 
is  interesting  to  note  that  the  use  of  the  chopper  was  not 
needed  on  low  power  sets. 

The  oscillations  produced  by  this  type  of  set  are  al- 
most of  the  impact  excitation  type,  and  to  change  the 
wavelength  of  the  emitted  wave  for  ranges  of  a few 
hundred  meters,  the  primary  may  be  set  at  one  wave  and 


Figure  5 — Rear  view  of  figure  3,  showing  the  helix,  relay  key,  coil  and 

condenser 


the  inductance  in  the  open  circuit  may  be  varied.  For 
large  ranges  of  wavelength,  such  as  is  shown  in  figure 
10,  where  seven  wavelengths  varying  from  600  to  2,400 
meters  are  used,  it  is  policy  to  vary  the  capacity  of  the 
primary  condenser  for  every  two  or  three  wavelengths, 
although  the  maximum  radiation  is  seldom  produced 
when  the  primary  and  secondary  circuits  are  in  tune. 

A brief  description  of  the  three  standard  type  buzzer 
transmitters  manufactured  by  the  Sperry  Gyroscope 
Company  will  now  be  given. 

Referring  to  figure  10  we  see  a very  small  type  75-watt 
set  which  operates  on  110  volts  D.  C.  Its  dimensions  are 
approximately  7 x 12  x 5 inches,  and  the  whole  outfit  can 
be  readily  held  in  one  hand.  It  was  originally  designed 
for  airplane  use,  but  eventually  an  even  more  compact 
set  of  the  same  type  was  developed  and  these  first  sets 
were  installed  on  small  boats. 

On  a submarine  chaser  antenna  these  sets  give  a radia- 
tion of  about  2 amperes  on  all  wave  lengths.  On  a 250- 
foot  trailing  wire  from  an  airplane  a radiation  of  1.25 
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amperes  was  obtained  and  a very  strong  signal  was  ob- 
tained at  a distance  of  18  miles. 

Referring  to  figure  10,  the  wave  changer  appears  at  the 
top  of  the  panel.  This  wave  changer  allows  a selection 
of  seven  wavelengths  between  600  and  2,400  meters  to 
be  rapidly  made.  Under  the  bakelite  button  at  the  switch 
centre  is  a fan  contact  which  automatically  connects  in 
various  values  of  the  primary  condenser  as  explained 
above.  Underneath  is  the  antenna  and  ground  binding 
posts  and  the  hot  wire  radiation  ammeter.  Below  the 
ammeter  is  the  buzzer  gap  which  is  constructed  some- 
what after  the  fashion  described  in  my  article  in  the  July 
Wireless  Age.  The  arrow  points  to  the  vibrating  con- 
tact. The  top  of  the  stationary  contact  can  be  seen  ex- 
tending from  its  casting  and  shows  the  method  of  adjust- 
ment. At  the  bottom  of  the  panel  are  the  terminals  for 
the  supply  and  key.  In  the  rear  of  the  panel  behind  the 
wave  changer  are  mounted  the  pan-cake  oscillation 
transformers  wound  with  large  size  litzendraht  and 
tapped  for  the  various  wavelengths.  The  primary  con- 
sists of  about  three  turns.  The  key  and  oscillation  con- 
densers are  mounted  in  one  case  behind  the  ammeter  and 
naturally  the  magnet  coil  is  mounted  behind  the  gap 
casting. 

The  front  view  of  the  original  type  of  buzzer  trans- 
mitter submitted  to  the  government  at  the  outbreak  of 
war  is  shown  in  figure  3.  This  type  of  equipment  was 
manufactured  in  large  quantities  and  furnished  to  both 
the  Navy  and  Signal  Corps.  It  is  a 500- watt  500-volt 
set  and  furnishes  a radiation  of  4.5  to  5 amperes  on  a 
300-foot  trailing  antenna  as  used  on  airplanes. 


Figure  6 — Wind  driven  generator  equipped  with  self-regulating 
propeller  blades 


While  these  sets  were  designed  primarily  for  airplane 
use  they  were  eventually  used  for  ground  telegraphy  and 
on  training  planes,  being  superseded  by  more  compact 
types  for  airplane  use. 

Referring  to  figure  3,  the  hot  wire  radiation  is  shown 
at  5,  while  4 shows  the  wave  changer  which  has  the  four 
standard  navy  waves,  namely,  300-378-476-600  meters. 
Number  3 indicates  the  antenna  variometer  adjustment, 
which  allows  the  wave  to  be  corrected  for  changes  in  an- 
tenna capacity  due  to  flying  low  or  having  part  of  the 
antenna  reeled  in.  The  scale  above  the  adjustment  knob 
shows  the  number  of  turns  added  or  subtracted  from 
the  antenna  circuit.  A total  variation  of  25  meters  is  pos- 
sible with  the  variometer.  Another  view  of  the  vario- 
meter and  a side  view  of  the  set  is  shown  in  figure  4. 

On  either  side  of  the  variometer  handle  are  mounted 
the  insulated  binding  posts  for  antenna  and  ground. 

The  main  switch  which  turns  the  power  on  or  off  is 
shown  at  6,  while  number  2 represents  the  direct  current 
ammeter  in  the  power  circuit. 

Number  one  is  the  gap,  showing  the  adjusting  screws 
7.  On  either  side  of  the  gap  are  the  supply  and  key 
terminals. 


Figure  7 — Front  view  of  the  emergency  radio  transmitter 


Figures  4 and  5 show  a side  and  three  quarter  view  of 
the  set  and  give  details  of  the  various  condensers,  helix 
and  relay  key. 

Figure  6 shows  the  500-watt  500-volt  wind  driven  gen- 
erator furnished  with  the  set,  also  the  necessary  wrenches 
for  dissembling  the  generator.  This  illustration  shows 
the  original  type  fan  with  a manually  operated  brake  to 
approximate  constant  speed  regardless  of  the  maneuvers 
of  the  airplane.  As  is  well  known,  if  the  plane  takes  a 
nose  dive  the  generator  speeds  up  and  develops  such  an 
excessive  potential  that  damage  may  ensue.  For  this  rea- 
son most  of  the  sets  are  equipped  with  self-regulating 
fans.  When  the  speed  of  the  airplane  increases  and  con- 
sequently the  speed  of  the  generator,  a centrifugal  regu- 


Figure  8 — Side  view  of  the  emergency  «et  designed  for  use  on  shipboard 
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lator  flies  out  and  automatically  alters  the  pitch  of  the 
fan  blades.  Thus  the  speed  of  the  generator  is  kept 
fairly  constant  over  wide  ranges  of  airplane  speed. 

All  controls  are  fitted  with  large  knobs  to  permit  of 
their  operation  by  the  heavy-gloved  hands  of  the  aviator. 
All  parts  are  fastened  so  as  not  to  loosen  under  vibration. 
The  switches  must  all  be  pulled  out  to  turn  and  cannot 
be  moved  by  vibration. 

The  key,  mounted  on  an  insulated  piece  with  a strap 
for  fastening  on  the  leg  of  the  operator,  is  fitted  with  a 
large  button  to  allow  the  operator  to  work  it  with  gloves 
on. 

In  order  not  to  put  the  full  potential  of  500  volts  on  the 


Figure  9 — Two-pole  semi-enclosed  dynamotor  which  operates  on  a 6-volt 
storage  battery 

leg  of  the  operator  two  resistances  Nos.  11  and  12  are 
connected  across  the  line  and  the  fall  of  potential  across 
resistance  12  in  diagram  B,  which  is  equal  to  about  100 
volts,  operates  the  relay.  Thus  if  the  insulation  of  the 
key  should  break  down  there  would  never  be  more  than 
100  volts  near  the  operator  and  his  glove  would  protect 
him  from  that. 

Referring  to  figure  1,  No.  2 represents  the  air  driven 
shunt  wound  generator.  No.  3 shows  the  kick-back 
preventer  condensers,  4 the  main  switch,  5 the  D.C. 
ammeter,  6 the  magnet  coil,  7 the  double  buzzer  gap  to 
be  described  later  and  8 the  relay  contacts  that  break  the 
main  500-volt  current.  Number  10  shows  the  hand  key, 
while  27  is  the  relay  winding.  Numbers  14  and  15  are 
the  resistance  and  condenser  connected  across  the  relay 
contacts  8 to  absorb  the  spark  at  the  relay  break. 

A description  of  the  high  frequency  circuit  follows: 
Number  21  is  the  single  turn  primary  inside  the  helix. 
It  is  shown  in  figure  4.  Numbers  16,  17,  18  and  19  are 
the  transmitting  condensers,  with  a value  of  .12  M.F.  on 
600  meters.  The  wave  changer  is  shown  at  28  where 
the  primary'  and  secondary  circuits  are  varied  simul- 
taneously from  the  one  knob,  the  two  circuits  being  in- 
sulated. The  taps  in  the  secondary  circuit  are  fully  shown 
in  figures  4 and  5. 

We  will  now  take  up  the  construction  of  the  spark  gap 
7 which  is  in  reality  two  gaps  in  series  but  arranged  to 
open  simultaneously. 

The  oscillating  member  of  the  gap  consists  of  a copper 
disc  7b  faced  heavily  with  silver.  This  copper  block  is 
carried  in  a recess  of  the  cooling  block.  The  whole  is 
mounted  on  a flat  spring  which  is  actuated  by  the  electro 
magnet.  A soft  iron  disc  serves  the  double  purpose  of 
acting  as  an  armature  for  the  magnet  and  as  a nut  for 
clamping  in  position  the  oscillating  gap. 

The  stationary  gap  is  divided,  forming  two  insulated 
electrodes,  7g  and  7h.  The  current  thus  enters  through 
terminal  7 g,  passes  across  the  gap  toward  the  panel,  then 


down  through  the  vibrating  electrode,  back  across  the  gap 
in  the  opposite  direction,  and  out  of  the  terminal  7h. 

One  of  the  essential  requirements  of  this  type  of  gap 
is  that  the  surfaces  be  parallel,  and  in  order  to  make  this 
parallelism  a matter  of  easy  adjustment  the  construction 
shown  was  used. 

The  stationary  gaps  are  mounted  on  and  insulated  from 
an  inverted  Y spring  carried  on  high  standards.  Now 
on  each  prong  of  the  Y,  midway  between  the  centre  and 
the  supports,  an  adjusting  screw,  7,  figure  3,  bears.  By 
turning  down  any  one  of  these  screws,  the  face  of  the 
stationary  gap  will  be  tilted  down  in  that  direction.  By 
turning  down  all  the  screws  equally,  the  entire  stationary 
gap  may  be  moved  into  contact  with  the  vibrating  gap. 
The  pressure  of  this  contact  determines  the  power  input. 
This  construction  is  fairly  well  shown  in  figure  8. 

Here  A is  the  vibrating  contact  7b,  B is  the  vibrating 
spring.  D shows  the  stationary  gaps  7g  and  7h.  C is 
the  inverted  Y spring. 

The  size  of  this  airplane  set  is  12  inches  wide,  20 
inches  high  and  10j4  inches  deep.  Its  weight  is  approxi- 
mately 50  pounds. 

The  Sperry  Type  CS  494  Emergency  Radio  Transmit- 
ter is  designed  for  use  on  shipboard,  as  an  emergency 
set,  when  power  from  the  main  supply  is  cut  off. 

It  operates  on  a 6-volt  storage  battery  through  the 
medium  of  the  dynamotor  which  delivers  400  volts  D.  C. 
to  the  transmitter.  Figures  7 and  8 show  the  transmitter, 
while  figure  9 shows  the  dynamotor. 

The  transmitter  is  of  the  vibrating  gap  type  with  a cap- 
acity of  200  watts  continuous  sending.  It  is  mounted  on 
a bakelite  panel  9l/2  inches  wide  by  20  inches  high.  The 
panel  also  carries  all  terminals,  binding  posts,  the  key 
condenser,  resistances,  a line  ammeter  and  switching 
mechanism. 

The  dynamotor  is  a two  pole,  semi-enclosed  machine 
operating  as  a motor  from  a 6-volt  storage  battery,  and 
delivering  400  volts  direct  current  to  the  transmitter. 
The  machine  is  entirely  fitted  with  ball-bearings  and  has 
an  output  capacity  of  200  watts. 

There  are  over  250  of  these  transmitters  in  use  on  vari- 
ous ships  of  the  navy  today — being  installed  on  practically 
all  the  battleships  and  destroyers. 


© 6 © © 


Figure  10 — Small  type  75-watt  buzzer  transmitter 


This  transmitter  is  intended  for  emergency  use  and 
operates  in  conjunction  with  the  standard  wave-changer 
of  the  main  radio  set  and  its  condenser. 
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Radio  Frequency  Interference  Balance 

TTHE  effect  of  static  disturbances  upon  a receiving  The  frequency  transformer  above  referred  to  is  so 
system  may  be  likened  to  that  of  a blow  upon  a constructed  that  its  rotor  winding  may  be  rotated  at  a 
tuning  fork.  Characteristic  damped  oscillations  of  the  speed  such  as  to  give  an  alternating  frequency  n.  If 
natural  frequency  of  the  system  are  set  up  therein  and  then,  a frequency  N be  impressed  upon  its  stationary 
these  cannot  be  tuned  out  as  can  persistent  or  sustained  winding  11,  it  may  be  shown  that  two  frequencies  N+n 
-oscillations  of  a definite  periodicity  from  a foreign  sta-  and  N — » will  appear  in  the  rotor  circuit  while  if  a fre- 
tion.  In  the  present  arrangement  no  attempt  is  made  to  quency  Nx  be  impressed  on  winding  12,  frequency 
tune  out  the  interference  known  as  “static”  but  an  auxil-  and  Nt — w will  appear  in  the  rotor  circuit, 
iary  system  is  provided  whose  function  is,  in  co-opera-  Suppose  a static  disturbance  affects  both  antennae  and 
tion  with  the  receiving  system,  to  balance  out  or  neu-  that  these  antennae  are  resonant  to  frequencies  N and  Nx 
tralize  static  disturbance  with  respect  to  the  receiving  respectively.  Antenna  1 will  oscillate  at  frequency  N and 
device.  The  auxiliary  system  is  tuned  and  is  therefore  impress  oscillations  of  the  same  frequency  upon  its  oscil- 
unresponsive  to  the  continuous  waves  it  is  desired  to  lation  circuit,  these  oscillations  being  amplified  by  the 
receive.  The  natural  oscillations  excited  by  static  dis-  amplifier  and  impressed  in  the  field  winding  11.  At  the 
turbance  in  the  receiving  and  auxiliary  systems  are  there-  same  time  antenna  2 oscillates  at  frequency  Nx  and  im- 
iore  of  different  frequencies.  For  this  reason  a frequency  presses  this  frequency  upon  its  oscillation  circuit,  these 


Figure  1 — Diagram  of  a receiving  system  having  two  antennae  used  to  neutralize  static  disturbances 


-converting  device  is  provided  to  convert  the  frequency  oscillations  being  amplified  by  the  connected  amplifier  and 
-of  the  oscillations  in  the  auxiliary  system  to  the  same  impressed  upon  the  field  winding  12.  If  now  the  rotor 
frequency  as  that  of  the  oscillations  in  the  receiving  sys-  be  rotated  at  an  alternating  frequency  n,  so  chosen  as 
tem  and  differentially  combine  the  resultant  oscillations  to  be  equal  to  l/2  (N — N)  three  frequencies  will  appear  in 
with  respect  to  the  receiving  device.  A further  feature  the  output  circuit,  namely  N+«,  N — w=N,-j-n  and 
of  the  idea  consists  in  providing  an  auxiliary  system  Nx — ».  These  frequencies  are  amplified  by  amplifier  13 
whose  characteristic  damping  factor  is  the  same  as  that  and  impressed  upon  oscillation  circuit  15  which  is  tuned 
of  the  receiving  system.  The  arrangement  is  best  under-  to  frequency  N — »=N1-f-n  so  that  this  frequency  is 
stood  by  reference  to  figures  1,  2 and  3,  which  are  dia-  brought  out  and  frequencies  N+»  and  Nx — » are  sup- 
grams  illustrative  of  three  forms  of  wireless  receiving  pressed.  The  circuits  may  be  so  adjusted  that  the  oscilla- 
systems  embodying  the  invention.  Referring  to  figure  tions  from  both  antennae  are  impressed  upon  their  respec- 
1,  a pair  of  receiving  antennae  are  provided,  antenna  1 tive  stator  windings  in  such  a manner  as  to  appear  in  the 
being  tuned  to  the  receiving  frequency  and  antenna  2 rotor  circuit  in  opposite  phase  relation,  while  by  suitable 
being  tuned  to  a frequency  differing  sufficiently  there-  adjustment  of  their  respective  amplifiers  the  oscillations 
from  to  render  it  unresponsive  to  the  receiving  frequency,  may  be  given  the  same  amplitude,  and  by  means  of  vari- 
Coupled  to  antenna  1 by  a transformer  is  an  oscillation  able  resistance^,  the  same  decrement.  Being  converted  to 
circuit  tuned  to  the  receiving  frequency  and  working  into  the  same  frequency  by  the  frequency  transformer  it  is 
the  input  side  of  a vacuum  tube  amplifier  of  the  usual  obvious  that  the  two  sets  of  oscillations  will  then  neu- 
construction.  Similarly,  antenna  2 is  connected  by  means  tralize  each  other  and  that  no  oscillations  will  appear  in 
of  a transformer  to  an  oscillation  circuit  tuned  to  the  the  oscillation  circuit  and  no  effect  will  be  produced  on 
same  frequency  as  its  antenna  and  working  into  the  input  the  detector  or  the  receiving  instrument.  If,  however, 
side  of  a second  vacuum  tube  amplifier.  A frequency  signals  of  a frequency  N are  received  the  antenna  2 is  sub- 
transformer 9,  of  the  Goldschmidt  type  is  provided,  this  stantially  unaffected  while  the  antenna  1 being  resonant 
transformer  comprising  a rotor  winding  10,  and  stator  to  this  frequency  impresses  said  frequency  through  the 
and  field  windings  11  and  12,  winding  11  being  included  amplifier  upon  field  winding  11.  As  a result,  frequencies 
in  the  output  circuit  of  amplifier  8.  The  rotor  winding  is  N-f-»  and  N — n appear  in  the  rotor  circuit  and  are  ampli- 
connected  to  the  input  side  of  a modulator  whose  out-  fied  by  amplifier  13.  The  oscillation  circuit  suppresses 
put  circuit  works  through  a transformer  into  an  oscil-  the  frequency  N-f-»  while  frequency  N — n is  impressed 
lation  circuit  connected  to  the  input  side  of  a vacuum  on  the  detector  and  gives  a signal  in  the  receiving  instru- 
tube  detector  in  the  output  circuit  of  which  is  a receiving  ment.  It  is  obvious  that  the  rotor  circuit  may  be  tuned 
telephone.  to  the  desired  frequency  N — m=Nj-|-»  so  that  the  un- 
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desired  frequencies  N-j-n  and  Nx — n are  suppressed  before 
amplification  by  amplifier  13,  in  which  case  the  oscilla- 
tion circuit  15  would  be  unnecessary.  It  will  further  be 
noted  that  by  the  provision  of  resistances  18  and  19,  the 
auxiliary  circuits,  including  antenna  2 and  associated 
circuit  may  be  adjusted  so  as  to  have  the  same  damping 
factor  as  the  receiving  circuits  so  that  static  dis- 
turbances produce  oscillations  of  the  same  damping 
in  both  sets  of  circuits. 

Another  arrangement  is  illustrated  in  figure  2 in 
which  an  antenna  is  provided  having  two  branches, 
branch  21  being  resonant  to  receiving  frequency  N 
and  branch  22  being  resonant  to  a different  fre- 
quency N.  Branch  21  is  coupled  through  a trans- 
former 23  to  an  oscillation  circuit  tuned  to  frequency 


N-f-n  and  N — » are  suppressed  and  only  frequency 
N — »=Nj-f-M  is  impressed  on  detector  37.  As  the  cir- 
cuits are  adjusted  so  that  oscillations  of  frequency  N — n 
and  Nj-f-n  are  impressed  upon  oscillation  circuit  36  in 
opposite  phase  relation  and  with  equal  amplitude,  no 
effect  is  produced  upon  the  detector  or  receiving  instru- 
ment. If,  however,  signals  of  frequency  N are  im- 
pressed upon  the  antenna  system,  only  branch  21 

V resonates  and  oscillations  of  frequency  N-f-n  and 
N — n are  impressed  on  the  oscillation  circuit,  the  for- 
mer being  suppressed  and  the  latter  acting  through  the 
detector  to  produce  a signal  in  the  receiving  instru- 
ment. 

A still  further  modification  is  illustrated  in  figure 
3,  in  which  an  antenna  is  provided  with  two  branches- 


Figure  2 — Diagram  of  a syatem  having  one  antenna  with  two  branches  resonant  to  different  frequencies 


N and  connected  to  the  input  side  of  a vacuum  tube 
modulator.  Similarly  branch  22  is  coupled  through 
a transformer  to  an  oscillation  circuit  tuned  to  fre- 
quency Nj  and  working  into  the  input  side  of  a vacuum 
tube  modulator.  A generator  29  of  frequency  n is  con- 
nected to  the  input  side  of  vacuum  tubes  30  and  21,  whose 
output  circuits  are  connected  through  transformers  to 
the  input  circuits  of  modulators  25  and  28  respectively. 
These  vacuum  tubes  prevent  any  reaction  from  the  input 
of  the  modulators  back  into  the  generator.  The  output 
circuits  of  modulators  25  and  28  work  through  trans- 
formers into  an  oscillation  circuit  36  tuned  to  frequency 
N — »=N1-(-n,  said  circuit  being  connected  to  the  input 
circuit  of  a detector  in  the  output  circuit  of  which  is  a 
receiving  instrument. 

When  a static  disturbance  occurs  the  antenna  branches 
resonate  at  frequencies  N and  Ni  respectively  so  that 
a frequency  N is  impressed  on  the  modulator  from  the 
oscillation  circuit  24  and  a frequency  n is  also  impressed 
thereon  by  the  generator  and  consequently  frequencies 
N-f-n  and  N — n appear  in  the  output  circuit  of  the  mod- 
ulator. At  the  same  time  a frequency  N,  is  impressed  on 
the  modulator  from  oscillation  circuit  27  while  a frequency 
n is  impressed  thereon  from  the  generator  29,  so  that  fre- 
quencies Nj-f-n  and  Nx — n appear  in  the  output  circuit 
of  the  modulator.  These  several  frequencies  are  im- 
pressed upon  oscillation  circuit  36  through  transformers 
and  if,  as  in  figure  1,  N — n is  equal  to  Nj-j-n  and  oscil- 
lation circuit  36  is  tuned  to  this  frequency,  frequencies 


resonant  to  frequency  N and  Nx  respectively,, 
branch  40  being  coupled  through  a transformer  to- 
an  oscillation  circuit  tuned  to  frequency  N,  and  branch 

44  being  coupled  through  a transformer  to  an  oscil- 
lation circuit  45  having  a natural  frequency  N.  Cir- 
cuit 43  is  connected  to  the  input  side  of  an  amplifier 
whose  output  circuit  is  coupled  through  a trans- 
former to  the  input  circuit  of  a modulator  while  circuit 

45  is  connected  to  the  input  side  of  an  amplifier  whose 
output  circuit  is  coupled  through  a transformer  to  circuit 
48.  A generator  comprising  a vacuum  tube  having  an 
oscillation  circuit  has  its  circuit  arranged  in  a manner 
so  as  to  generate  oscillations  of  frequency  n in  the  oscil- 
lating circuit  53,  which  is  coupled  through  a transformer 
to  circuit  48.  Frequencies  N,  Nx  and  n being  impressed 
upon  this  circuit,  it  may  be  shown  that  frequencies  N-|-«, 
N — n,  Nj-j-n  and  Nx — n will  appear  in  the  output  cricuit 
of  the  modulator,  said  circuit  being  coupled  through  a 
transformer  to  oscillation  circuit  56  resonant  to  a fre- 
quency N — n=N1-(-n.  The  input  side  of  a detector  is 
connected  to  an  oscillation  circuit  and  a receiving  instru- 
ment is  included  in  the  output  circuit  of  the  detector. 

If,  now,  a static  disturbance  occurs,  branches  40  and 
44  resonate  at  frequencies  N and  N,  respectively,  these 
frequencies  being  amplified  by  amplifiers  and  impressed 
on  circuit  48  together  with  frequency  « from  the  gen- 
erator so  that  frequencies  N-f-n  and  Nx-f-n  will  be  of 
the  same  amplitude  and  in  opposite  phase  relation.  Oscil- 
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lation  circuit  56  suppresses  frequencies  N+m  and 
Nj-f-n  and  as  the  oscillations  of  frequency  N — ti  and 
Ni-j-n  are  of  the  same  frequency  and  amplitude  but 
opposite  in  sign,  these  frequencies  neutralize  each 
other  in  the  oscillation  circuit  so  that  no  effect  is 
produced  on  the  detector  or  receiving  instrument. 
If,  however,  a signal  of  frequency  N is  impressed  on 
the  antenna  systems,  branch  40  resonates  while  sub- 


stantially no  effect  is  produced  on  branch  44.  Fre- 
quency N is  therefore  amplified  by  amplifier  16  and 
impressed  on  circuit  48  together  with  frequency  « 
from  the  generator  so  that  frequencies  N-f-n  and 
N — n appear  in  the  output  circuit  of  the  modulator, 
the  former  being  suppressed  by  the  oscillation  cir- 
cuit and  the  latter  being  impressed  on  the  detector 
to  produce  a signal  in  the  receiving  instrument. 


Ml 


Figure  3 — Another  circuit  used  to  secure  radio  frequency  interference  balance 


Radiophone  Modulator 


T EE  DE  FOREST  has  devised  a means  of  modulat- 
ing  radio  frequency  currents  in  accordance  with 
the  sound  vibrations  produced  by  the  voice,  these  cur- 
rents being  of  a greater  order  of  magnitude  than  it 
would  be  possible  to  modulate  with  the  ordinary  tele- 
phone microphone.  He  has  discovered  that  if  a portion 
of  the  inductance  which  is  in  the  antenna  circuit  is 
shunted  by  a microphone  and  the  microphone  actuated 
by  the  sound  vibration  produced  by  the  voice,  that  the 
wave-length  of  the  transmitted  energy  will  be  varied 
in  accordance  with  the  variations  of  the  voice  vibra- 
tions and  that  the  energy  received  at  a receiving  sta- 
tion will  therefore  vary  in  accordance  with  the  varia- 
tion of  the  voice  vibrations.  Figure  1 shows  several 
microphones  actuated  in  phase,  each  microphone  being 
in  shunt  to  a portion  of  the  inductance  in  the  antenna 
circuit.  It  is  apparent  with  reference  to  the  figure  that 


a considerable  effect  upon  the  wave-length  of  the  trans- 
mitted energy  may  be  produced  in  this  manner. 


Figure  1 — Several  microphones  actuated  in  phase  '-■■■ 

He  has  also  devised  means  whereby  several  micro- 
phones may  be  actuated  in  phase  electromagnetically. 


The  Radio  Review 


A HIGHLY  technical  publication,  which  appears  un- 
der the  title  “The  Radio  Review,”  has  recently  been 
launched  in  London.  Examination  of  the  first  issue 
makes  it  apparent  that  this  carefully  edited  magazine  will 
be  of  great  assistance  to  radio  engineers,  for  its  mission 
is  to  report  scientific  progress  in  the  art  in  a broad  inter- 
national way,  and  to  shed  special  illumination  on  the  radio 
conceptions  and  inventions  of  British  scientists.  This 
publication  promises  to  occupy  a niche  -orresponding  to 


the  enviable  one  attained  in  America  by  the  “Proceed- 
ings of  the  Institute  of  Radio  Engineers.” 

The  keynote  of  the  editorial  policy,  as  sounded  in  the 
first  issue,  calls  for  a wide  open  forum  wherein  all  science 
workers  in  the  field  of  radiotelegraphy  may  communicate 
the  results  of  their  work  and  their  opinions  to  their  fel- 
low workers.  The  scope  of  the  articles  will  cover  a broad 
range,  comprising  the  treatment  of  subjects  theoretical 
and  practical,  physical  and  mathematical,  electrical  and 
mechanical. 
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Three  views  of  the  German  station  which  acquired  fame  through  the 
many  historical  messages  sent  from  it  during  the  war.  At  the  left  is 
seen  one  of  the  high  towers  which  support  the  antenna;  above,  the 
receiving  room,  and  below,  the  generating  room,  showing  a motor 
generator,  transformers  and  helices  as  part  of  the  equipment  that 
transmits  signals  overseas  from  a power  source  rated  at  600  kilowatts 


“ Poz” — Nauen 
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Views  of  readers  on  subjects  and  specific  problems  they  would  like  to 
have  discussed  in  this  department  will  be  appreciated  by  the  Editor 


A Medium  Wave  Regenerative  Receiver 

By  Ernest  G.  Underwood 


'T'HE  following  is  a description  of  a 
medium  wave  receiver  — shown 
in  the  accompanying  photographs — 
designed  and  constructed  by  myself 
for  use  on  an  antenna  of  about  two 
hundred  meters  natural  period.  Us- 
ing an  antenna  of  this  capacity,  the 
range  of  the  receiver  is  from  two  hun- 


tums  of  No.  22  D.S.C.  wire  on  a tube 
2 in.  wide  by  4)4  in.  in  diameter.  The 
coupling  is  varied  by  rotating  the  knob 
marked  “coupling.”  The  loading  coil 
is  wound  in  two  sections  on  a composi- 
tion tube  6 in.  long  by  434  in.  in 
diameter.  The  first  section  contains 
168  turns  of  No.  22  D.S.C.  wire  and 


Figure  1 — Front  view  of  the  medium  wave  regenerative  receiver 


dred  meters  up  to  and  including 
thirty-five  hundred  meters  without  an 
external  primary  loading  inductance. 
By  insertion  of  additional  inductance 
at  the  binding  posts  directly  above  the 
primary  inductance  switch,  the  ef- 
fective range  of  the  receiver  may  be 
increased  to  fifty-four  hundred  meters, 
which  is  the  capacity  of  the  secondary 
circuit. 

This  receiver  is  of  the  regenerative 
type,  using  the  standard  Navy  regen- 
erative hook-up,  which  has  been  found 
to  be  very  efficient.  Strong  amplifica- 
tion of  spark  signals  is  obtained  when 
the  receiver  is  used  for  six  hundred 
meter  work.  The  receiver  is  also  an 
excellent  undamped  wave  receiver. 

The  cabinet  containing  the  receiver 
is  made  of  birch  with  a dark  mahogany 
piano  finish.  The  size  of  the  cabinet 
is  11x19x10  in.  The  bakelite  panel  is 
11x19x^4  in.,  fhe  front  of  which  is 
finished  in  a dull  gloss.  All  parts  of 
the  receiver  are  fastened  directly  to 
the  back  of  the  bakelite  panel. 

The  antenna  circuit  consists  of 
a movable  primary  coupling  coil, 
primary  loading  coil,  and  a variable 
series  condenser.  The  primary  coup- 
ling coil  is  used  for  varying  the  coup- 
ling between  the  primary  and  second- 
ary circuits  and  is  wound  with  37 


the  second  section  contains  162  turns 
of  the  same  size  wire.  Each  section 
is  bank  wound  in  two  layers.  The 
loading  coils  are  disconnected  from  the 


the  condenser  is  .0013  mf.  The  con- 
denser has  a maximum  capacity  of 
.0013  mf.  and  a dial  on  the  front  of 
the  panel  made  from  a piece  of  alumi- 
num and  having  a scale  engraved  on 
it  is  fastened  to  the  shaft.  A fixed 
pointer  indicates  the  capacity  being 
used.  A knob  mounted  on  the  receiver 
panel  at  the  left  below  the  condenser 
knob  permits  the  condenser  to  be  ad- 
justed very  closely  by  means  of  gears 
connected  to  the  movable  plates.  The 
taps  for  varying  the  primary  induct- 
ance are  mounted  on  the  back  of  the 
panel  and  a scale  engraved  on  the 
front  of  the  panel  indicates  the  tap 
being  used. 

The  secondary  circuit  consists  of  the 
secondary  coupling  coil,  loading  coils, 
oscillator  coil  (tickler),  secondary 
condenser,  grid  and  bridging  conden- 
sers and  the  audion  control  rheostat. 
The  secondary  coupling  coil  contains 
56  turns  of  No.  22  D.S.C.  wire  bank 
wound  in  two  layers  on  a tube  4)4  in. 
in  diameter  by  5 in.  in  length.  Two 
sections  of  the  secondary  loading  coil 
are  also  wound  in  the  same  tube  and 
contain  74  and  87  turns  of  No.  22 
D.S.C.  wire  respectively,  bank  wound 
in  two  layers.  The  loading  coils  are 
disconnected  from  the  coupling  coil  by 
means  of  two  dead-end  switches.  Taps 


Figure  2 — Back  view  showing  secondary  fine  adjustment  gears,  and  link  motion  for 
operating  coupling  coil 


coupling  coil  when  not  in  use  by  two 
dead-end  switches  operated  by  a small 
cam  attached  to  the  shaft  of  the 
primary  inductance  switch.  The  pri- 
mary condenser  is  of  the  balanced  - 
plate  type.  The  fixed  and  movable 
plate  systems  are  in  two  sections  ar- 
ranged 180  degrees  apart  and  are  thus 
balanced.  The  maximum  capacity  of 
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for  varying  the  secondary  inductance 
are  mounted  on  the  back  of  the  panel, 
the  scale  indicating  the  tap  being  used. 
The  oscillator  coil  (tickler)  is  placed 
inside  the  secondary  tube  and  consists 
of  90  turns  of  No.  22  D.S.C.  wire 
wound  on  a composition  ring  3)4  in. 
in  diameter.  It  is  moved  from  a verti- 
cal to  horizontal  position  by  means  of 
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u lever  motion  which  is  worked  by 
rotating  the  knob  marked  “Oscillator.” 
The  secondary  condenser  is  the  same 
size  as  the  primary  condenser  with  a 
maximum  capacity  of  .0013  mf.  and 
has  a fine  adjustment  knob  placed  to 
the  right  and  below  the  condenser 
knob.  The  grid  condenser  has  a fixed 
capacity  of  approximately  .00074  mf. 
The  bridging  condenser  is  variable  by 
steps  and  has  a maximum  capacity  of 
approximately  .0025  mf.  A standard 
10-ohm  battery  rheostat,  used  for  con- 
trolling the  filament  current,  is 
mounted  on  the  rear  of  the  panel  and 
is  operated  by  the  knob  marked 
Audion.  The  socket  for  mounting  the 
audion  is  at  the  extreme  right  of  the 
panel. 

Binding  posts  are  provided  for  the 
connection  of  the  antenna  ground,  fila- 
ment battery,  plate  battery  and  phones. 

This  receiver  has  been  in  operation 
since  July,  1919,  and  has  given  excel- 
lent results.  The  binding  posts,  audion 


Figure  3 — End  view,  showing  method  of  mount- 
ing tickler  coil 


socket  and  a small  mica  condenser, 
were  the  only  complete  parts  pur- 
chased, all  other  parts,  including  the 
condensers,  being  home-made. 


volving  member.  The  spark  in  this 
gap  has  practically  no  lead  and  does 
not  jump  until  opposite  the  stationary 
electrodes.  The  peculiar  shape  of  the 
revolving  electrodes  produces  a blast 
of  air  which  quickly  quenches  the 
spark  and  cools  the  gap. 

This  gap  is  easily  constructed  and. 
correctly  designed.  The  spark  occurs 
between  “knife  edges”  and  is  there- 
fore almost  instantaneous.  The  su- 
periority of  this  gap  over  the  slow 
starting  heavy  electrode  gap  is  un- 
questionable. 

An  Economical  “B”  Battery 

By  E.  L.  Long 

'T'O  make  an  economical  “B”  battery 
secure  one  new  dry  cell  which  has 
a carbon  element  the  cross  section  of 
which  is  a circle.  Take  off  the  outer 
covering  o(  zinc  in  one  piece.  This- 
may  be  easily  done  by  making  a cut 
lengthwise  of  the  cell  with  a hacksaw.. 
Remove  the  center  carbon  and  with. 


A Simple  and  Efficient  Rotary  Gap 

By  Wm.  D.  Reynolds,  DD.S. 


'T'HE  gap  here  described  has  a 
A marked  quenching  effect  and  is 
undoubtedly  the  easiest  to  construct  of 
all  rotaries  I have  ever  made  or  seen. 

A bakelite  ring  with  -Hi-inch  ‘face, 
Y inch  deep  and  8 inches  inside  diam- 
eter and  about  2 feet  of  ^-inch  brass 
ribbon  are  the  essential  requirements. 

Eight  2-inch  pieces  of  the  brass 


each  other.  A quarter  inch  slot  is 
then  cut  in  each  piece  of  brass  to  per- 
mit adjustment  and  fastening  to  the 
bakelite  ring.  Eight  holes  are  drilled 
and  tapped  equi-distantly  around  the 
face  of  the  ring  to  hold  the  eight  sta- 
tionary electrodes. 

The  rotary  electrodes  are  made  of 
a single  piece  of  the  same  kind  of 


v>  Mixture 


Paraffine  seat 


line  d/sc 

Projection  tbrmed 
H'.’n  center puneft 


Figure  1 — Assembled  design  of  rotary  gap  and  detail  of  stationary  electrodes 


ribbon  are  first  cut  and  bent  in  the 
manner  shown  in  the  accompanying 
diagram.  After  properly  annealing, 
one  inch  of  the  brass  ribbon  is  placed 
in  a small  vise.  The  protruding  inch  is 
grasped  firmly  with  flat  headed  pliers 
and  rotated  a quarter  turn,  so  that  the 
ends  are  in  planes  at  right  angles  to 


brass  ribbon.  One  inch  from  each 
end  the  strip  is  twisted  in  opposite 
directions,  making  a fan-shaped  ro- 
tating electrode.  This  is  centered  and 
bolted  to  a piece  of  bakelite  and  thus 
insulated  from  the  motor  shaft. 

The  stationary  electrodes  should  be 
so  adjusted  as  to  just  clear  the  re- 


Figure  1 — Showing  constructional  detail  of  the- 
“B"  battery 


a hacksaw  cut  into  pieces  about  *4 
inch  thick.  Now  from  the  zinc  cut 
out  discs  having  a diameter  equal  to 
the  carbon  discs.  These  form  the- 
elements  for  the  “B”  battery  cells 
which  may  be  put  together  in  the 
following  manner.  Bore  a hole  in  a 
y2  inch  piece  of  wood  a trifle  larger 
in  diameter  than  the  elements  of  the 
cells.  Place  this  form  on  a smooth 
surface  and  put  a carbon  element  flat 
in  the  bottom  of  the  hole.  Next  place 
a thin  layer  of  the  black  mixture  from 
the  cell  in  the  hole,  cover  with  a couple 
of  discs  of  the  blotting  paper  which 
should  be  remoistened.  After  having 
formed  a small  projection  on  the  zinc 
disc  with  a center  punch  to  serve  to 
make  the  connection  between  cells 
more  perfectly,  place  the  zinc  disc 
with  the  projection  upward  over  the 
blotting  paper  and  press  the  whole 
together  tightly.  Remove  from  the 
form  and  seal  by  using  melted  paraffin 
applied  by  mearts  of  a small  brush  or 
rag  on  the  end  of  a stick.  Twenty 
or  more  cells  may  be  made  in  this  way 
for  the  cost  of  a single  dry  cell,  and 
they  will  serve  very  well  as  a “B” 
battery.  They  may  be  used  by  placing 
them  in  groups  between  springs  fast- 
ened to  a board  or  other  support. 
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The  three-score  enthusiast*  fathered  to  pay  tribute  to  Major  Armstrong.  Those  at  the  speakers’  table  in  the  rear,  (from  left  to  right),  are: 

W.  H.  Davis,  Prof.  M.  I.  Pupin,  Major  Armstrong,  T.  Johnson,  Jr..  John  V.  L.  Hogan,  Dr.  Alired  N.  Uoiosmitn,  George  ti.  Clara 

and  J.  Andrew  White 


A Dinner  to  Armstrong 


HP  HE  firm  foundation  in  which 
A amateur  wireless  rests  in  this 
country  was  clearly  reflected  in  the 
testimonial  banquet  given  in  honor 
of  Major  Edwin  H.  Armstrong  by 
the  Radio  Club  of  American  on  No- 
vember 19, 1919.  Sixty-four  persons 
were  present  at  the  Hotel  Ansonia, 
New  York,  to  pay  their  respects  to 
the  returned  president  of  the  club, 
among  whom  were  those  who  for 
ten  years  have  held  the  leadership  in 
directing  the  experiments  in  the 
New  York  district,  and  many  men 
of  distinguished  scientific  achieve- 
ment who  have  inspired  and  encour- 
aged the  youthful  workers  in  the  art. 

During  the  evening  the  guest  of 
honor  was  acknowledged  as  the  am- 
ateur who  had  set  up  new  standards 
for  the  unpaid  enthusiasts  of  wire- 
less, established  the  work  on  a high 
plane  and  secured  recognition  for 
amateur  radio.  The  debt  to  Arm- 
strong, it  was  conceded,  lay  princip- 
ally in  the  great  merit  of  his  in- 
vention of  the  regenerative  circuit 
through  which  the  sensitiveness  of 
the  vacuum  tube  receiver  had  been 
increased  five  thousand  times.  His 
work  had  been  acknowledged  by  the 
conferring  upon  him  of  the  medal  of 
honor  of  the  Institute  of  Radio  En- 
gineers, but  it  is  a safe  assumption 
that  no  tribute  could  have  been  more 
pleasing  than  the  banquet  given  him 
by  his  original  associates  of  amateur 
days.  In  the  midst  of  this  company 


it  was  recalled  how  he  has  remained 
an  amateur  at  heart  ever  since  the 
day  seven  years  ago  when,  as  a 
twenty-two  year  old  college  student, 
he  perfected  the  invention  which 
silenced  the  arguments  of  those  that 
held  amateurs  to  be  meddlesome 
young  men  who  accomplished  no 
beneficial  results  in  science. 

T.  Johnson,  Jr.,  a director  of  the 
club  and  toastmaster  for  the  even- 
ing, looked  upon  the  club’s  activity 
in  retrospect,  fondly  recalling  its  or- 
ganization as  a neighborhood  propo- 
sition ten  years  ago  and  carrying  its 
work  through  to  the  present  day 
when  it  still  retained  its  original  use- 
fulness and  had  the  added  prestige 
of  accomplishment  by  many  mem- 
bers. Prof.  Michael  I.  Pupin  re- 
sponded with  a sterling  tribute  to 
Armstrong’s  earnestness  when  a stu- 
dent at  Columbia  and  gave  many 
personal  reminiscences  of  how  the 
young  inventor  had  challenged  the 
admiration  of  men  of  great  achieve- 
ment, notably  in  the  recent  war, 
when  French  and  British  communi- 
cation officers  had  been  astonished 
at  his  feats  in  radio  engineering. 

Dr.  Alfred  N.  Goldsmith  responded 
with  an  appreciation  of  amateur 
workers  as  a whole,  emphasizing  the 
peculiar  character  of  the  hobby  in 
that  its  converts  always  remained 
loyal  — that  they  never  recovered 
from  the  disease.  He  noted  the  sig- 
nificant fact  that  Armstrong  had 
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started  with  the  most  rudimentary 
apparatus,  out  of  which  he  had 
erected  a great  structure  of  achieve- 
ment and  he  looked  hopefully  to  an 
immediate  future  holding  great  pos- 
sibilities for  other  epochal  inven- 
tions. The  inspirational  factor,  he 
maintained,  lay  in  the  simple  char- 
acter of  the  apparatus  itself,  instanc- 
ing the  vacuum  tube  as  virtually  a 
three-element  electric  light ; yet 
light  at  best  could  be  thrown  but  a 
few  miles,  whereas  radio  signals 
spanned  thousands  and  gave  prom- 
ise of  circling  the  globe. 

George  H.  Clark,  former  naval  ex- 
pert, told  how  at  first  the  navy  did  not 
understand  that  the  regenerative  cir- 
cuit was  credited  to  Armstrong, 
stating  that  the  principal  reason  for 
this  was  the  modesty  of  the  inven- 
tor. He  gave  an  insider’s  view  of 
the  confidential  inventions  and  de- 
velopments made  during  the  war  and 
added  a strong  appreciation  of  the 
hard,  conscientious  and  successful 
work  of  Major  Armstrong  as  an  of- 
ficer abroad.  Mr.  Clark  then,  in 
lighter  vein,  effectively  scored  those 
of  lesser  accomplishment  but  greater 
pretensions,  and  with  many  witti- 
cisms drew  a word  picture  of  the  re- 
sults if  all  inventors  were  to  adopt 
a like  attitude. 

Other  speakers  were  John  V.  L. 
Hogan,  Emil  J.  Simon,  Capt.  Willis 
H.  Taylor,  Jr.,  W.  A.  Davis  and  Prof. 

(Continued  on  page  36) 
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First  Prize — An  Efficient  Amateur  Transmitting  Condenser 

By  Norman  A.  Nyquist 


■*T'  HERE  are  so  many  different  types 
of  condensers  being  used  for 
.amateur  radio  work  and  so  very  little 
information  available  in  regard  to  the 
types  that  are  giving  most  satisfaction, 
that  it  is  quite  a problem  for  the 
average  amateur  to  decide  upon  the 
proper  type  to  build  for  his  station. 

A review  of  the  various  forms  of 
transmitting  condensers  may  be  in 
order.  Their  advantages  and  disad- 
vantages, in  so  far  as  amateurs  are 
concerned,  will  be  itemized  accord- 
ingly : 


During  recent  years  much  time  and 
money  has  been  spent  by  different 
radio  investigators  on  research  work 
with  mica  dielectric  condensers  and 
much  valuable  information  has  been 
obtained. 

There  is  only  one  grade  of  mica 
which  gives  complete  satisfaction, 
namely,  Clear  Ruby  Mica,  which  is 
obtainable  from  the  Mica  Products 


without  puncturing,  but  the  mica 
sheets  should  be  tested  before  as- 
sembling. A convenient  way  of  test- 
ing the  mica  is  to  use  the  transmitting 
transformer.  A needle  spark  gap  is 
set  across  the  secondary  terminals, 
separated  one-tenth  of  an  inch.  Re- 
actance is  then  inserted  in  the  trans- 
former primary  circuit  until  the  sec- 
ondary voltage  has  been  reduced  to 


Mica 


No. 

Type 

Dielectric 

Advantages 

Disadvan- 

tages 

1 

Compressed 

Air 

Low  losses 
Self  healing 
Not  fragile 

Bulky 

Expensive 

Unreliable 

2 

Oil 

Low  losses 
Self  healing 

Bulky 

Sloppy 

3 

Glass  & Oil 

Fairly  low 
losses 

Bulky 

Fragile 

4 

Glass  In  wax 

Fairly  low 
losses 

Bulky 

Fragile 

5 

Leyden  Jar 

Fairly  low 
losses 

Bulky 

Fragile 

6 

Mica 

Low  losses 
Very  compact 
Not  fragile 

Initial  ex- 
pense 

An  analysis  of  the  above  data 
shows  that  for  the  ideal  condenser, 
mica  should  be  chosen  for  the  dielec- 
tric. Mica  is  standard  now  in  the 
Army  and  Navy. 

In  the  average  amateur  transmitter 
arrangement  of  apparatus,  the  in- 
ductance of  the  leads  are  of  such 
lengths  that  a capacity  over  .001 
microfarads  cannot  be  used  on  a 
wavelength  of  200  meters. 

Condensers  have  electri- 
<al  losses  which  summed 
up  are  referred  to  as  the 
'“power  losses”  of  a con- 
denser. A large  portion 
of  this  power  loss  is  in  the 
■dielectric  between  the  me- 
tallic coatings.  This  loss 
is  present  in  practically  all 
insulators.  This  particu- 
lar loss  is  due  to  “hystere- 
sis” in  the  dielectric. 

Experiments  have  been 
made  to  overcome  the  de- 
fects along  this  line,  the 
results  of  which  show  that  the  energy 
absorbed  per  cycle  in  the  condenser  is 
proportional  to  the  total  energy  in  the 
condenser  during  the  period,  regard- 
less of  the  frequency  of  the  oscilla- 
tions. 

Therefore,  that  portion  of  the  total 
decrement  due  to  dielectric  hysteresis 
is  independent  of  the  frequency  of  the 
oscillations  or  the  physical  size  and 
capacity  of  the  condenser  and  is  wholly 
determined  by  the  chemical  composi- 
tion of  the  dielectric  and  its  temper- 
ature. There  is  also  a small  loss  due 
-to  “eddy  currents”  in  the  metallic  coat- 
ings. 


Figures  Figure  4 

Diagrams  showing  detailed  plan  of  constructing  the  transmitting  condenser 


Co.,  New  York  City.  The  cost  of  mica 
is  rather  high,  but  will  not  total  the 
manufacturer’s  price  on  glass  or 
moulded  condensers. 


the  point  where  it  will  only  jump  one- 
tenth  of  an  inch,  and  no  more,  even 
if  the  gap  is  lengthened.  Each  piece 
of  mica  is  now  placed  between  two 


When  purchasing  the  mica,  sheets  metal  sheets  slightly  smaller  than  the 


two  inches  by  three  inches  should  be 

__ Tercn/no/s  — 

( U/iec/o  fop 


Condenser  jecf/on>  /rood  cose  ’ 

Figure  5 — The  finished  condenser  mounted  in  a case 

specified,  as  this  is  a standard  and 
convenient  size.  The  thicknesses 
should  be  from  two  to  three  and  one- 
half  thousandths  of  an  inch.  The  num- 
ber of  sheets  required  will  depend 
upon  the  desired  capacity  of  the  con- 
denser designed  and  the  secondary 
potential  which  it  will  have  to  work 
on. 

Let  us  assume  that  a capacity  of 
.001  microfarads  is  desired  and  that 
the  secondary  transformer  voltage 
will  be  twelve  thousand  volts. 

The  particular  grade  of  mica  men- 
tioned above  will  stand  about  1,500 
volts  per  one  thousandth  of  an  inch 


mica  sheets  and  connected  across  the 
secondary  terminals  of  the  transfor- 
mer. All  pieces  of  mica  that  puncture 
should  be  discarded. 

Knowing  that  this  mica  will  stand 
1500  volts  per  mil,  a safety  factor  of 
five  is  generally  used,  which  means 
that  each  mil  of  mica  is  worked  at 
one-fifth  its  tested  voltage  or  300  volts. 
As  each  mil  is  worked  at  300  volts 
per  mil  and  the  mica  is  two  to  three 
and  one-half  mils  thick,  and  a second- 
ary voltage  of  twelve  thousand  is  to 
be  used,  it  figures  out  that  we  must 
have  twenty  sections  in  series. 

If  there  are  to  be  twenty  sections 
in  series  and  we  want  a resulting  ca- 
pacity of  .001,  the  capacity  of  each 
section  must  be  twenty  times  the 
desired  capacity,  or  .020  microfarads. 

The  capacity  may  be  calculated 
nearly  enough  by  use  of  the  following 
formula,  and  the  proper  number  of 
plates  per  section  can  be  determined 
roughly.  The  capacity  need  not  be 
exact,  as  the  capacity  of  the  twenty 
sections  in  series  is  finally  adjusted 
by  taking  off  or  adding  a few  plates 
to  one  of  the  end  sections. 

2248xAxK 
Capacity  = • 


dxlO10 


Digitized  by 


Google 


December,  1919 


EXPERIMENTERS’  WORLD 


29 


A = Total  area  of  coatings 
d = Dielectric  thickness 

K = Dielectric  constant,  4 for  the 
above  grade. 

The  metallic  coating  for  the  mica 
should  be  dead  soft  annealed  copper 
foil  one-thousandth  of  an  inch  thick 
and  one  and  one-half  inches  wide.  It 
may  be  purchased  in  rolls  of  this  size. 
About  one-half  pound  will  be  required. 

The  copper  foil  is  cut  into  pieces 
three  and  one-half  inches  long  and  as- 
sembled on  the  mica  as  shown  in  fig- 
ures 1 and  2.  About  eight  of  these 
plates  placed  together  will  give  a ca- 
pacity of  .020  microfarads.  After  the 
proper  number  of  plates  are  assembled 
to  give  this  capacity,  the  rest  of  the 
sections  are  made  and  the  twenty  sec- 
tions assembled  as  shown  in  figure  3. 

All  the  sections  are  now  held  in  be- 
tween two  blocks  of  wood  and 

Second  Prize — An 


clamped  tightly  in  a steel  clamp,  such 
as  is  used  by  machinists,  or  in  a hand 
vise.  This  whole  arrangement  is  then 
placed  in  an  oven  and  baked  at  a tem- 
perature of  250  degress  F.  for  at 
least  twelve  hours,  if  possible  the 
clamps  should  be  tightened  about 
every  three  hours. 

During  the  last  hour  of  baking,  a 
compound  consisting  of  one  part  bees- 
wax and  three  parts  rosin  should  be 
prepared,  melted,  and  brought  to  a 
temperature  of  250  degrees.  After 
twelve  hours  of  baking  all  moisture 
has  been  removed  from  the  condenser. 
It  is  then  placed  in  the  boiling  com- 
pound and  left  there  one  hour,  the 
temperature  being  kept  at  250  degrees 
F.  during  this  time. 

The  unit  is  next  taken  out  and  left 
to  cool,  when  cold  the  surplus  com- 
pound#  is  scraped  off  and  the  clamps 
removed. 


The  finished  condenser  is  mounted- 
in  a case  as  shown  in  figure  5,  and  the 
case  is  filled  with  the  remaining 
liquid  compound  before  it  cools. 

When  soldering  the  copper  lugs  to- 
gether as  shown  in  the  drawings,  use 
the  only  soldering  flux  that  will  give 
complete  satisfaction,  which  is  equal 
parts  of  alcohol  and  rosin.  The  sec- 
tion should  be  tilted  up-side-down 
when  soldering  so  that  the  flux  will 
not  run  into  the  mica. 

The  construction  of  this  condenser 
entails  considerable  work  and  the- 
various  materials  are  quite  expensive. 
It  is,  however,  a real  condenser, — 
worth  all  the  time  and  effort  required, 
and  a unit  of  which  any  amateur  may 
be  proud.  The  substitution  of  a mica 
condenser  for  a glass  and  oil  condenser 
will  result  in  a 50  per  cent,  to  100  per 
cent,  increase  in  radiation  for  a given 
input. 


Efficient  AmateurTransmitting  Condenser 

By  H.  L.  Stanley 


'T'HE  amateur  high  tension 
condenser  is  usually  the 
weak  link  in  the  chain  of  trans- 
mitting  apparatus  and  the  con-  i j 
denser  described  below  was  de-  > 
veloped  in  an  attempt  to  pro-  , I 
vide  one  that  would  be  efficient,  1 ' 
rugged,  permanent,  not  too  ex- 
pensive, and  capable  of  being  S -t 
built  by  an  amateur  himself  s 
with  the  assurance  of  success.  | 
Glass  plates  were  selected  as  * 
being  the  simplest  form  of  die- 
lectric, having  a suitable  effi-  . 
ciency  and  for  the  ease  of  at-  a — 
taching  the  conducting  medium. 

These  plates  were  of  plate  glass  8x10 
in.  and  varied  from  ‘n-  to  5/16  in. 
in  thickness,  and  were  obtained  at  a 
nominal  price  from  a jobber  in  glass 


Core/ Poore/  strips 


,'T/nfo/Z  coat/ng 


Glass  p/ate 


F/gureJ 


stant  of  7.5  to  8 and  are  not  af- 
.■  fected  by  voltages  up  to  30,000. 

***  | Commercial  tin  foil  6x8  in. 

was  selected  for  the  conducting 
I coating,  as  it  was  easy  to  ob- 

. / tain,  cheap,  and  filled  all  the  re- 

yre  J A quirements  better  than  any 
/ / \ other  coating  obtainable.  This 
( f \ foil  was  purchased  in  the  form 

/ / of  a roll  of  the  proper  width  to 

II  I require  cutting  for  one  dimen- 
\ \J  J sion  only,  and  of  a thickness 
I which  would  be  sufficient  to 
[carry  the  full  capacity  of  the 
Figure  Z * usual  transformer  without  heat- 


Detlfn  of  plates  with  separating  strips  attached 
and  the  connectors  made  of  brass 

from  pieces  which  would  otherwise 
become  scrap.  Plates  of  this  descrip- 
tion have  an  average  dielectric  con- 


After  trial  of  several  mediums  for 
attaching  the  foil  to  the  plates,  it  was 
decided  to  use  pure  beeswax,  as  this 
material  lends  itself  readily  to  the  op- 
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<ration,  has  a very  high  dielectric 
value,  does  not  form  bubbles  of  gas 
under  the  foil  and  solidifies  at  once 
after  being  applied. 

The  glass  plates  were  first  washed 
in  warm  soapsuds  and  wiped  with  a 
cloth  wet  with  alcohol  to  remove  all 
grease,  etc.  The  foil  was  then  cut  and 
the  corners  rounded  off. 

To  apply  the  foil  to  the  glass  the 
plates  were  first  heated  to  a tempera- 
ture somewhat  higher  than  necessary 
to  melt  the  wax,  and  while  they  were 
hot  the  wax  was  applied  in  a thin 
coating  all  over  the  part  of  the  plate 
to  be  covered  with  foil,  the  foil  laid 
on  in  position,  rubbed  down  with  a 
soft  rag  on  both  sides  of  the  plate  and 
the  whole  thing  run  through  the  fam- 
ily clothes  wringer. 

If  this  operation  is  properly  carried 
out  while  the  plate  is  still  hot  the  foil 
on  both  sides  will  be  squeezed  abso- 
lutely flat  and  into  intimate  contact 
with  the  glass,  and  the  film  of  bees- 
wax between  the  foil  and  the  plates 
will  be  so  thin  as  not  to  be  noticeable. 

The  plates  and  the  foil  were  then 


washed  with  a soft  rag  wet  with  gaso- 
line and  all  traces  of  surplus  was  re- 
moved. After  the  plates  were  dry 
the  foil  was  examined  for  possible  pin 
holes  and  these  were  covered  with 
shellac  wherever  found  and  a heavy 
coat  of  shellac  was  flowed  around  the 
edges  of  the  foil.  The  shellac  was  used 
to  prevent  the  oil  in  which  the  plates 
were  to  be  immersed  from  coming 
into  contact  , with  the  wax  under  the 
foil,  thus  dissolving  it  and  allowing 
the  foil  to  fall  from  the  plates. 

A rack  was  then  built  of  dry  wood 
to  hold  the  plates  in  an  upright  posi- 
tion and  an  oil  tight  metal  container 
built  which  would  hold  the  assembly. 
This  container  was  sufficiently  deep 
to  allow  the  plates  to  be  covered  when 
the  case  was  filled  to  within  (one  inch 
of  the  top  with  transil  oil. 

When  the  plates  were  assembled  in 
the  rack  they  were  separated  1/16  in. 
by  means  of  cardboard  strips  which 
were  pasted  across  the  ends  of  the 
plates  with  shellac.  (See  figure  1.) 
This  separation  is  necessary  for  the 
connecting  strips  to  be  placed  between 


the  plates.  The  connecting  strips  were 
made  of  lx.005  in.  half  hard  brass  of 
the  shape  shown  in  figure  2,  and  are 
long  enough  to  meet  over  the  center  of 
the  condenser  when  placed  in  position 
between  the  various  plates.  When 
the  connecting  strip  in  this  form  was 
pressed  between  the  plates  it  made 
a good  and  sufficient  contact  .with  the 
foil  on  the  opposed  sides  of  two  plates. 
The  connectors  were  placed  on  op- 
posite sides  of  each  plate  connected 
in  one  multiple  unit. 

A condenser  constructed  according 
to  the  foregoing  manner  has  a capacity 
of  approximately  .01  mf.  when  thirty- 
five  plates  are  included.  This  is  the 
proper  capacity  required  for  use  with 
the  ordinary  amateur  transformer  on 
a wavelength  of  200  meters. 

Condensers  of  this  type  have  been 
in  use  for  some  time  in  several  of  the 
best  amateur  stations  and  they  have 
given  very  satisfactory  service,  being 
characterized  by  the  absence  of  the 
usual  losses  present  in  the  amateur 
transmitting  condenser. 


Third  Prize — Transmitting  Oil  Condenser  Suitable  for 

200  Meter  Amateur  Sets 


A TRANSMITTING  oil  condenser 
suitable  for  200-meter  sets  and 
for  powers  up  to  1 kw.  is  described. 

The  material  is  easily  obtainable 
and  the  condenser  is  easily  constructed 
and  highly  efficient.  I have  been  us- 
ing one  for  over  two  and  one-half 
years  and  there  has  never  been  a sign 
of  a breakdown  while  under  severe 
strain  and  using  1 kw.  output.  There 
is  not  the  slightest  sign  of  corona  or 
brush  discharge. 

Following  is  given  a list  of  material 
and  sketches  of  the  construction  with 
all  the  essential  parts  being  shown. 


By  George  T.  Droste 

From  a photographic  supply  house, 
obtain  a composition  Hypo  fixing  tank 
for  8x10  in.  plates.  This  is  a vertical 
black  tank  which  looks  like  rubber. 
It  is  about  5%  in.  wide,  10}4  in.  long 
and  about  10  in.  deep.  The  inside  is 
scored  or  grooved  at  the  sides  for 
holding  the  plates  vertically  and  raised 
baffle  walls  at  the  bottom  are  provided 
to  keep  the  plates  from  touching  the 
bottom  of  tank.  The  spacing  of  these 
grooves  keep  the  plates  about  -Ms  in. 
from  center  to  center  and  the  tank 
holds  eight  8x10  in.  plates.  (See  figure 

D- 


Obtain  eight  8x10  in.  used  photo 
plates.  These  may  be  had  at  the  same 
photo  supply  house.  Clean  off  the 
gelatin  by  soaking  the  plate  in  hot 
water  and  scrape  off  with  a knife. 

At  a hardware  supply  house  obtain 
sufficient  copper  foil  to  coat  both 
sides  of  these  eight  plates  with  sheets 
6x8  in.  in  size.  Sixteen  are  required. 
This  material  comes  about  12  in.  wide, 
therefore,  a piece  64  in.  long  is  re- 
quired, allowing  enough  extra  for 
waste  in  cutting.  This  copper  foil  is 
recommended  in  preference  to  tin  foil 
no  matter  how  heavy  the  tin  foil  be, 
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as  it  has  tensile  strength  and  does  not 
tear  in  handling.  No  tabs  for  terminals 
are  used.  (See  figures  1 and  5.) 

Obtain  from  some'  hardware  supply 
house  enough  stock  for  two  pieces  of 
brass  1/16  in.  thick,  44  in.  wide  and 
long  enough  to  fit  the  width  of  the 
tank.  ( See  figure  2. ) These  pieces  are 
bent  down  at  the  ends  about  yi  in. 
and  drilled  and  tapped  for  12/24 
screws  for  fastening  to  the  tank  and 
forming  the  terminals.  On  the  long 
flat  portion  clear  holes  are  drilled  to 


wide  to  form  nine  pieces  as  shown — 
see  figure  3.  This  brass  is  bent  as 
shown  and  soldered  into  the  slots  of 
the  screw  heads.  The  spring  brass 
clips  make  rubbing  contact  with  the 
foil  plates  at  the  upper  edge  and  are 
all  alike.  Contact  adjustment  is  easily 
accomplished  by  bending  the  lower 
part  of  the  clip  so  that  it  will  apply 
spring  pressure  between  the  foil  plates 
or,  by  raising  or  lowering,  which  is 
accomplished  by  adjusting  the  lock 
nuts.  (See  figure  5.)  14/24  machine 


take  the  screws.  At  one  side  these 
screws  are  long  enough  to  take  nuts 
for  locking  in  position,  and  also  form 
the  binding  posts  of  the  condenser.  . 

Two  pieces  of  hardwood  in. 

and  long  enough  to  fit  snugly  between 
the  walls  of  the  tank  are  slotted  with 
a hacksaw  and  the  slot  spaced  the 
same  as  the  plates.  (See  figure  4.) 
This  separator  is  placed  at  both  ends 
of  the  tank  and  holds  the  upper  edges 
of  the  plates  rigidly.  (See  figure  5.) 


fiqure  1 

Detailed  constructional  plan  and  arrangement  of  plates  of  the 
oil  condenser 


lake  12/24  machine  screws.  These 
holes  may  be  slotted  if  the  experi- 
menter desires  to  allow  easy  remoyal 
of  the  clips.  One  piece  is  drilled  with 
four  holes  and  the  other  with  five. 


figure? 


figure  4 


Constructional  plans  of  the  clip  support  bars,  clips  and  separator 


A dozen  12/24x144  in.  brass  round 
head  machine  screws  and  24  hex  nuts 
are  obtained.  Nine  screws  and  eigh- 
teen nuts  are  used  for  the  plate  ter- 
minals, two  screws  and  two  nuts  for 
condenser  terminals.  (See  figures  3 
and  5.)  Next  obtain  enough  spring 
brass  ribbon  1/32  in.  thick  and  ]/>  in. 


screws  placed  through  holes  drilled 
in  the  sides  of  the  composition  tank 
will  support  the  horizontal  bars.  These 
holes  in  the  tank  must  be  near  the 
top  edge  so  as  to  be  above  the  oil 
line,  which  has  to  cover  the  plates. 
The  support  bars  are  drilled  and 
tapped  in  the  turned  down  ends  to 


The  vertical  grooves  in  the  tank  are 
tapered,  Hfeing  wider  at  the  top. 

The  oil  used  is  a standard  trans- 
former oil.  Two  gallons  are  needed. 
This  will  cost  about  50  cents  a gallon 
and  may  be  purchased  at  any  oil  sup- 
ply house.  It  is  a vegetable  oil  and 
not  a mineral  oil  and  is  poured  into 
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Art  Yeu  Satisfied  With 

Your  Appearance  P 

Are  you  as  strong  and  ae  healthy  as  — 
you  wish  to  be?  gg 

Do  you  feel  energetic  always? 

Would  you  like  to  be  well  developed  Z 
and  have  a pleasing  appearance  and  a Z 
strong  personality  ? Z 

Do  you  tire  out  before  the  end  of  the  “ 

dl^re  you  bothered  with  Constipation,  Z 
Indigestion,  kidney  trouble,  catarrh,  ■_ 
rheumatism,  worry  or  any  other  like  Z 

ailment?  Are  the  errors  of  your  past  — 

life  telling:  on  you?  — 

Ask  yourself  frankly  “AM  I A REAL  Z 
MAN?”  , = 

No  matter  what  condition  you  are  In  — 
at  present,  I can  build  you  up.  make  = 
you  healthy  and  strong  and  change  your  ■_ 
whole  appearance  any  way  you  want  me  _ 
to.  I go  to  the  cause  of  things,  and  I 
begin  where  others  leave  off.  If  you  z 
long  for  broad  shoulders,  I can  help  you  — 
get  them.  If  you  want  a big,  full  chest,  — 
you  can  get  it.  If  you  desire  thick.  = 
strong  muscular  a^ms.  you  can  get  them  _ 
also.  If  you  will  give  me  the  chance,  I “ 
can  make  a powerful  athlete  of  you  in  S 


KAKl.K  IAKDEKMAA 
The  Acme  of  Physical  Perfection 

a very  short  time.  I have  done  it  for 
thousands  of  others  so  why  not  let  me 
do  the  same  for  you? 

I specialize  in  muscular  development 
and  strength.  First  of  all  I am  for  ap- 
pearance and  secondly  for  strength.  I 
first  develop  a pupil  and  then  make  him 
strong,  and  all  this  I do  in  a very  short 
time.  My  system  never  fails. 

I have  trained  some  of  the  world’s 
strongest  and  best  developed  men.  Many 
of  my  pupils  become  famous.  Many  of 
them  are  teaching  others  also,  and  you 
can  do  the  same  thing  if  you  really 
want  to. 

Send  for  My  Book 
“MUSCULAR  DEVELOPMENT” 

and  you  will  learn  of  my  methods.  If 
you  have  not  as  yet  read  this  interesting 
little  book,  by  all  means  get  a copy. 
It  explains  all  about  my  system  and  it 
will  arouse  your  enthusiasm  and  make 
you  see  things  differently  than  ever 
before.  It  contains  20  full  page  photo- 
graphs of  myself  and  some  of  my  splen- 
didly developed  pupils.  This  hook  may 
mean  the  turning  point  of  your  whole 
life,  so  be  sure  to  send  for  it.  SIMPLY 
TEAR  OFF  COUPON  BELOW  AND 
MAIL  TO  ME  WITH  10c.  (stamps  or 
coin),  to  cover  cost  of  mailing,  wrapping, 
etc.,  and  you  will  receive  your  copy 
promptly. 

Tear  off  coupon  now — this  minute  wniie 
It  is  on  your  mind.  Putting  off  may 
mean  forgetting,  so  DO  IT  NOB. 

EARLE  E.  LIEDERMAN 

Dept.  1003,  203  Broadway,  New  York 

Mr.  Earle  E.  Llederman 

Dept.  1003,  203  Broadway,  N.  Y.  City 

Dear  Sir: 

Without  any  obligation  on  my  part, 
please  send  me  a copy  of  your  hook 
"Muscular  Development.”  for  which  find 
enclosed  10  cents. 
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S '/s'  W j-  ! K pad.  Do  not  use 

^ | /■  -1 — is  il  j I metal,  as  this  will 

$5i  i TUrniTT  ‘ |1  produce  a curl  to 

j|  [ jt  i IJ  the  foil,  which 

Raa  11^-  Jllllllllllllll| lllllllllHlljJII  Li  j y mil  makes  it  difficult 

foil  to  keep  the  edges 

Cleratim  Clip  a contact  «.»r  thru  gf™-., 

b.„m  t " - and  the  shellac 

n9Ur*"  5 dry,  coat  the  en- 

Showing  assembly  of  parts  by  means  of  a sectional  and  an  elevation  view  surface  of  the 

foil  and  glass  with  shellac.  Later  clean  the  upper  corner  of  the  foil  plate 
for  the  connections  to  the  plates. 


“ Grooves 


elevation  Clip  & contact 
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A MATEUR  wireless  suffered  a dis- 
tinct  loss  with  the  death  of  Hor- 
ace A.  J.  Upham^prominent  lawyer  of 
Milwaukee  and  an  active  member  of 
the  N.  A.  W.  A.  Mr.  Upham,  who 
was  66  years  of  age,  died  of  apoplexy 
while  motoring  near  his  summer  home. 
He  took  a great  interest  in  amateur 
affairs  and  was  the  leading  spirit  in 
the  organization  of  the  Milwaukee 
Club. 

A.  T.  Hovey  of  Boston  has  an- 
nounced the  inauguration  of  a new 
method  of  doing  business  in  the  wire- 
less field.  He  is  arranging  to  receive 
orders  for  all  standard  makes  of  ap- 
paratus by  radio  and  will  have  the  sta- 
tion in  operation  so  amateurs  may  com- 
municate with  him  either  direct  or  re- 
lay on  Monday,  Wednesday,  Friday 
and  Saturday  evening  from  7 to  9 
P.  M. 


A Radio  Club  has  been  formed  at 
New  Mexico  College  which  will  have 
for  its  object  the  advancement  of  its 
members  in  technical,  general  and 
practical  information  concerning  radio 
telegraphy.  The  club  will  have  the 
use  of  the  college  radio  house  and  a 
tower  140  feet  high  will  be  built,  with 
an  umbrella  aerial. 

Following  is  a list  of  the  officers 
elected:  Louis  Eddleman,  president; 
Mortimer  Beaty,  vice-president ; Clar- 
ance  Fite,  secretary-treasurer ; Pro- 
fessor Goddard,  faculty  adviser. 

The  newly  formed  Philadelphia  Ra- 
dio Amateur  Association  announces 
that  its  initial  meeting  proved  very 
successful  and  the  regular  program 
will  call  for  meetings  to  take  place  the 
second  and  fourth  Monday  nights  each 
month  at  1611  Columbia  Avenue, 
Philadelphia. 
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■ J MOTOR  GENERATOR  SETS 
YV  WIRELESS  TELEGRAPHY 

T ▼ AND 

WIRELESS  TELEPHONY 

Epitomizing  the  standards  of  quality  and  pre- 
cision traditional  with  the  CNW  trade  mark. 


Designed  for  land  stations,  ships,  portable  hand  operated  stations,  aeroplanes,  dirigibles,  train  signaling,  etc. 
Complete  information  will  be  gladly  given  at  branch  office  nearest  you. 


krafej a;a’  'the. 


.Boston  To tty  AMPERE.  Ne> 

Syracuse  * Bjrrrung/i&m 


Company 

j ^ 

Pittxhuiyh  P/n/adofpfua 

ERSE  Y Newark  Baltimore 

New  //avert  San  Nanc/sco 


The  Vacuum  Tube  Control  Panel 


shown  herewith  is  one  of  the  several  units  we  are  placing  on 
the  market  for  amateur  and  experimental  use. 

In  designing  this  apparatus  we  have  endeavored  to  furnish 
the  field  with  something  more  nearly  approaching  the  type 
in  Commercial  use  than,  which,  with  a few  exceptions,  is 
at  present  obtainable  at  a price  within  the  limits  of  the 
Amateur  purse. 

While  our  slogan  is— BUILT  TO  A STANDARD— 
NOT  TO  A PRICE,  we  have  not  ignored  price  entirely, 
but  have  merely  placed  it  secondary  to  quality,  feeling  that 
the  great  majority  of  experimenters  are  willing  to  pay  a 
fair  price  for  value  received. 

Practically  all  of  the  parts  entering  into  the  construc- 
tion of  our  apparatus  are  manufactured  by  us  and  by  deal- 
ing directly  with  the  amateur  trade  we  are  able  to  keep 
our  prices  within  reasonable  limits. 

I 

Our  apparatus  will  be  found  to  be  honestly  represented 
and  up  to  specification  in  every  detail,  and  is  sold  with 
the  distinct  understanding  that  any  article  found  to  be  not 
entirely  satisfactory  may  be  returned  and  money  refunded 
without  question. 

TYPE  VP-5  VACUUM  TUBE  CONTROL  PANEL  SET 

Polished  Bakelite  panel.  Genuine  mahogany  cabinet,  hand  rubbed  finish.  Rotary,  air-spaced,  variable  condenser.  Back 
mounted  rheostat  of  special  design  giving  accurate  adjustment  of  filament  voltage  45-volt,  sealed-tn  type  high  tension  battery, 
controlled  bv  multi-point  switch.  Arc  and  spark  circuits,  variable  by  low  capacity  cam  switch.  All  metal  parts  satin  nickel 
plated.  Shipping  weight,  20  pounds.  Type  VP-5  Vacuum  Tube  Control  Set  (without  Vacuum  Tube) $60.00 

Send  Stamps  for  copy  of  Bulletins  now  on  the  Press 

THE  COLIN  B.  KENNEDY  COMPANY,  140  Second  St.,  San  Francisco,  Cal. 
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RADIO  MEN 


Indicating  Dials 

Now  Available  at  a Reasonable 
Price 

3-inch  Black  Composition  Dial, 
with  100  divisions  on  Beale,  filled 
with  brilliant  white;  edge  beveled. 
3'  Dial,  postpaid,  only  . .76  cents 
3*  Dial,  with  government  type 
bakelite  knob.  Has  set  screw  to 
clamp  shaft  of  instrument.  Post- 
paid   $1.80 

BAKELITE  PANELS 


934x19x34  Black  XX *4-00 

18x19x^4  Black  XX  8.00 

934x19x8/16  Black  XX  3.00 

19x19x8/16  Black  XX 0.00 

Send  6c  for  catalog  and  get  on  our 
mailing  list  for  future  bulletins. 
For  Sale  by  all  Radieeo  Agencies 

A.  H.  Corwin  & Co. 

4 West  Park  St.  Newark,  N.  J. 


AERIAL  WIRE 

7 strands  No.  22  solid  copper.  100  per 
cent  Radiation.  Shipping:  weight,  IB  lbs. 
per  1000  feet.  Postage  extra.  Immediate 
delivery- 

I cant  par  foot.  $9.00  per  thousand 

LEE  A.  BATES,  6 Bm.  St..  Waradar,  Baa. 

Call  IGY — A.  R.  R.  L.  Supt.,  Central.  Maas. 


WIRELESS  AMATEURS 

HIGH  FREQUENCY  CABLE — (LITZ). 
16-3-38  and  16-2-38  D.  S.  C.- Enameled 
Grey  SeamleoH  Cardboard  Tubes 
Jiffy  Connectors  for  No.  703  Batteries 

Bakelite  and  rubber  panels.  Write  for 
Circular  on  Honeycomb  Coll  Mounting. 
Wholesale  and  retail. 

A.  t.  h o v E Y 

61  Belvidere  St.,  near  Mechanic*  Bldg.,  Boeton.  Mass. 
Radio  Call  1 F - J Open  Evening* 


A MAGAZINE  DEV 
1 TO  AMATEUR  W1R 

^ Official  Cfrigan  America r Radio  Ri 


Radio  Developments  Vacuum  Tofce*. 
Regenerative  Receiving.  Loop  Aerial., 
Relaying.  Operating  Department  Work 
all  A.  R.  R.  L Nays;  Humorous  Stories 


■ by  The  Old  Mao.  All  tliek*  and  msny  I 
| more  ere  mr'uded  in  QST.  / 

■ SPECIAL  TRIAL  OFFER  ■ 

I,  I Regular  piine  J160  per  year.  Ifi'cents  ■ 
mtnscnplion  ror»l  and  attached  < uupon  1 

1P1N  A DOLLAR  BILL-  TO  COUPON  I 

and  mail  rr  today  i v .« 

* . --  ".j — _ BOESBW38L1  -la 

RETURN  COUPON 
American  Radio  Relay  League, 

Hartford,  Conn. 

Enclosed  find  $1;  please  enter  my  trial  subscrip- 
tion to  QST  for  9 months. 


A course  in  the  elementary  prin- 
ciples of  wireless  will  be  conducted 
and  there  will  be  an  address  on  tech- 
nical topics  and  also  on  general  topics. 

The  employment  of  the  V.  T.  in 
amateur  radio  wah-  taken  up  at  the  ini- 
tial meeting  and  will  continue  to  be  a 
lively  subject  for  debate. 

The  officers  of  the  club  are  making 
arrangements  to  have  demonstrations 
of  apparatus  and  displays  of  merito- 
rious equipment  a regular  feature  of 
the  meetings. 

A prepared  program  is  followed. 
Lectures  and  papers  which  have  been 
thus  far  presented  include : “Elements 
of  Direct  Current,”  by  S.  S.  Harris; 
“Decrement,”  by  Malcom  Ferris; 
“Elements  of  Alternating  Currents,” 
by  S.  S.  Harris;  “Hook-ups  for 
Honeycomb  Coils,”  by  P.  J.  Galla- 
gher ; “Poles  and  Aerials  for  the 
Amateur,”  by  Elwood  Casey. 

At  the  initial  meeting  the  following 
officers  were  elected:  Gordon  M. 
Christine,  President;  W.  F.  Wunder, 
Vice  President;  H.  Paul  Holz,  Sec- 
retary and  Treasurer. 

The  president  is  authorized  to  call 
an  international  communication  con- 
ference to  consider  rates,  cable  and 
other  questions,  under  a public  bill 
passed  by  the  Senate  and  sent  to  Pres- 
' ident  Wilson.  No  date  is  fixed  for 
the  conference,  which  was  conceived 
by  representatives  of  the  allies  and  the 
United  States  at  the  Paris  Conference 
and  is  expected  to  deal  with  disposi- 
tion of  the  German  cables. 

Bronze  Victory  buttons  will  be  is- 
sued by  the  Navy  Department  to  all 
persons  who  served  in  the  reserve  or 
regular  Navy  in  the  war.  Recruiting 
stations  have  been  authorized  to  issue 
them  to  all  eligible  persons  now  dis- 
charged or  on  inactive  duty,  and  a 
supplementary  distribution  will  be 
made  from  the  Bureau  of  Navigation 
in  Washington.  Silver  buttons  of  the 
same  design,  it  was  said,  will  be  issued 
to  those  who  received  wounds  during 
the  war. 

The  Victory  button,  it  was  ex- 
plained, is  awarded  in  addition  to  the 
Victory  medal,  distribution  of  which 
is  expected  to  begin  shortly. 


EYour  Own 

Electrical 

BBdWireleM 

Apparatus 

SAVE  Vz 

shows  yon  how  to  make  at 
home  every  kind  of  apparatus. 

8 BOOKS  - OVER  500  PAGES 
AND  OVER  500  ILLUSTRATIONS 

and  Working  Drawings  of  primary  and 
atorage  batteries,  static  macblnea,  reoti- 
flera,  transformers,  volt  and  ammeters. 


Mm 


telegraphy,  telephones,  medical  colls, 
spark  coil  dynamos,  motors,  electric  en- 


gines, Tesla  cdlls,  wireless  phone,  keys, 
spark  gaps,  tuners,  couplers,  load  colls, 
helixes,  transformers,  deteotora,  condens- 
ers. aerials,  etc.,  etc.  In  plain  English 
with  working  drawings  tfiat  you  can 
understand. 

Only  $2.75  party  aid  — whilm  they  lait 

If  not  worth  $6,  tend  them  back 
in  10  dayt  and  tee  tciU  refund. 

COLE  A MORGAN.  Inc,  Publishers 
P.  O.  Box  473  / .*  NEW  YORK 


Read  the 

Babtotst 

“Your  Own  Radio  Magazine 

The  RAJDIOI8T  la  as  orlrtnal  as  lta 
name  consisting  mainly  of  ho w- to- 
rn ake-it  articles  together  with  live, 
peppy,  simply  written  articles  In- 
teresting to  both  expert  and  novice. 

Learn  How  to  Construct 

an  audlon  amplifying  transformer; 
how  to  receive  all  undamped  stations 
on  an  aerial  ten  feet  high,  fifty  feet 
long,  and  using  only  one  andlon;  about 
the  proposed  International  radlolsta 
relay;  hundreds  of  other  Interesting 
Items,  In  fact,  learn  all  the  latest 
Ideas  by  being  a reader  of  the 
RADIOIST.  Yearly  subscription,  62.00. 

SPECIAL  CfFER.  Tint  Matte  sstenwtlss  Sic. 

Be  Modern  and  Progressive 

Do  not  build  your  set  until  you've 
read  the  latest  Ideas  in  the  RADIO- 
IST. Send  your  subscription,  trial  or 
regular,  immediately  and  receive  the 
"New  Year”  issue  which  will  be  a 
"rip-roarin''  success.  Delay  means 
you’re  not  up-to-date  and  are  missing 
much,  so  act  now  and  subscribe  today. 

INTERNATIONAL  SOCIETY  OF  RADIOISTS 

Eiecethre  HsaAgurttrs  OMAHA,  II.  8.  A. 


WIRELESS  AMATEURS 


Send  2-cent  stamp  for  free  description  of  THE 
BARR  MERCURY-CUP  DETECTOR,  the 
most  efficient  detector  on  the  market.  Tested 
by  The  Marconi  Wireless  Telegraph  Co.  and 
the  United  States  Government. 

Increases  the  efficiency  of  every  wireless 
receiving  set  by  making  the  signals  clear, 
sharp  and  distinct 


1 Instantly  adjustable  at  a constant  pressure. 

The  Barr  Mercury-Cup  Detector  Dept.  D,  The  Wyoming,  Washington, gn.  C. 
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Fleming  Pat.  No.  808.884 
D»  Foreet  Pat.  Noe.  841.887-879.S38 


A WARNING 

to  Manufacturers 
Importers 
Dealers 
Jobbers 
Agents 

• Amateurs 
Purchasers 
Users  of 

Vacuum  Tubes 

The  Marconi  V.T.  Patent  is  Basic 

United  States  Letters  Patent  to  Fleming,  No.  803,684, 
November  7,  1905,  has  been  held  to  be  valid  by  Judge 
Mayer  of  the  United  States  District  Court  for  the 
Southern  District  of  New  York,  and  by  the  United 
States  Circuit  Court  of  Appeals  for  the  Second  Circuit. 


It  is  a basic  patent  and  controls  broadly  all  vacuum  tubes  used  as  detectors,  amplifiers  or 
oscillions  in  radio  work. 

No  one  is  authorized  to  make,  sell,  import  or  use  such  tubes  for  radio  purposes,  other  than 
the  owners  of  the  patent  and  licensees  thereunder.  Any  others  making,  selling,  importing 
or  using  them  alone  or  in  combination  with  other  devices,  infringe  upon  the  Fleming  patent 
and  are  liable  fo  a suit  for  injunction,  damages  and  profits.  And  they  will  be  prosecuted. 

THE  AUDIOTRON  AND  THE  LIBERTY  VALVE  ARE 
NOT  LICENSED  UNDER  THE  FLEMING  PATENT 


The  price  of  the  genuine  Marconi 
V.  T.  delivered  is  $7.00  each.  The 
standardized  socket  is  $1.50  addi- 
tional. The  standard  resistance,  com- 
plete, costs  $1.00  and  is  made  in 
the  following  sizes : lA  megohm, 
1 megohm,  2 megohms,  4 megohms, 
6 megohms. 


Do  not  take  chances  by  making,  im- 
porting, selling,  purchasing  or  using 
vacuum  tubes  for  radio  purposes 
not  licensed  under  the  Fleming  pat- 
ent. By  selling,  purchasing  or  using 
licensed  tubes  for  radio  purposes 
you  secure  protection  under  the 
Fleming  patent  and  avoid  the  risk 
of  litigation  for  infringement  thereof. 


This  warning  is  given  so  that  the  trade  and  public  may  know  the  facts  and 
be  governed  accordingly. 

Send  all  remittance » with  order  to  COMMERCIAL  DEPARTMENT 

MARCONI  WIRELESS  TELEGRAPH  CO.  OF  AMERICA 
RADIO  CORPORATION  OF  AMERICA 

233  Broadway  Wool  worth  Building  New  York 

Sol*  Distributor*  for  Do  Format  Radio  Tmlmphonm  A Tmlagraph  Co. 

Betall  Office  and  Exhibition  Booms.  25  Elm  St.,  New  York 

Schofield  Bid*.,  Cleveland,  Ohio  Insurance  Eieh.  Bid*.,  San  Francisco,  Cal.  301  Commercial  Bank  Annex,  New  Orleans,  La. 

American  Bid*..  Baltimore,  Md.  188  Federal  St..  Boston.  Maas.  100  South  2nd  St.,  Philadelphia,  Pa. 
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Stromberg-Carlsop 
Radio  Head  Set 

A Set  that  combines  your  ideal 
of  extreme  sensitiveness  with  a 
strong,  durable  construction  that 
stands  the  gaff  of  continuous  serv- 
ice ashore  or  aboard  ship. 

All  operating  parts  housed  in 
dust-proof  and  moisture-proof  alu- 
minum cases.  The  diaphragm  is 
mounted  metal-to-metal  in  such  a 
way  that  temperature  variation  will 
not  disturb  the  air-gap  adjust- 
ments. Non-conducting  spool 
heads  and  slotted  pole  tips  elimi- 
nate 90  per  cent  of  the  eddy  cur- 
rent losses  that  are  found  in  other 
head  sets. 

Each  set  is  wound  to  a resistance 
of  2,000  ohms  with  pure  copper  wire 
and  furnished  complete  with  6-foot 
moisture-proof  cord  attached. 
Tested  for  matched  diaphragm  tun- 
ing and  operating  qualities  in 
actual  service  before  shipment. 

Send  $12.00  for  sample  set  for 
trial  in  your  own  station — satisfac- 
tion guaranteed  or  your  money  re- 
funded upon  return  of  set.  Write 
for  Bulletin  1206  giving  full 
description. 

Str  omberg  - C a r 1 s o n 
Telephone  Mfg.  Co. 

ROCHESTER,  N.  Y. 

Chicago,  111.  Kansas  City,  Mo. 

Toronto,  Ont. 


The  Navy  Manual 

The  Navy  Manual  of  Radio  Te- 
legraphy and  Telephony  has  been 
completely  rewritten,  and,  owing  to 
the  cessation  of  the  war,  much  mate- 
rial formerly  considered  as  essentially 
military  secrets  has  been  released. 

As  a result,  the  present  edition  may 
he  considered  as  the  most  up-to-date 
and  thorough  treatise  on  radio-com- 
munication now  on  the  market.  It  has 
the  advantage  of  dealing  only  with 
apparatus  and  systems  which  have 
been  actually  used  in  service,  and  un- 
der the  most  severe  conditions.  Much 
of  the  apparatus  which  is  here  dis- 
closed in  the  greatest  detail  has  not 
hitherto  been  available  in  any  publica- 
tion. 

Of  especial  interest  are  the  chapters 
on  the  radio  compass,  radio  telephony 
and  aircraft  radio  apparatus.  The 
latest  static-reduction  system,  the  un- 
derground antenna,  and  high-p»wer 
systems  are  treated  in  detail  through- 
out the  work. 

The  book  is  well  illustrated  with 
photographs  of  apparatus  in  naval  use, 
as  well  as  with  numerous  diagrams. 


All  in  all,  the  book  has  distinctive 
values  because  of  its  clear,  compre- 
hensive view  of  the  radio  art  in  gen- 
eral as  well  as  for  detailed  and  ac- 
curate descriptions  of  the  newer 
phases  of  the  art.  It  is  especially  well 
suited  for  the  needs  of  the  amateur, 
and  for  the  professional  man  it  sup- 
plies in  accessible  form  a record  of 
the  state  of  the  art  as  developed  and 

stimulated  by  recent  military  activity. 

■ 

v 

THE  following  letter  has  been  re- 
ceived from  the  Department  of 
Commerce,  Navigation  Service: 
National  Amateur  Wireless  Assn. 

Sirs:  A great  number  of  amateur 
radio  stations  are  believed  to  be  in  op- 
eration without  proper  licenses,  for 
the  station  and  for  the  operator,  hav- 
ing been  obtained  from  the  Radio 
Service,  Bureau  of  Navigation,  De- 
partment of  Commerce. 

When  the  war  restrictions  on  ama- 
teur, training  and  instruction  and  ex- 
perimental stations  were  removed  by 
the  Navy  Department  it  is  probable 
that  many  amateurs  immediately  be- 
( Continued  on  page  37) 


A Dinner  to  Amstrong 

( Continued  from  page  27) 


L.  A.  Hazeltine,  all  of  whom  were 
unreserved  in  their  praise  of  the 
guest  of  the  evening  and  the  out- 
look for  amateur  wireless. 

Major  Armstrong  characteristic- 
ally refused  to  acknowledge  himself 
an  honored  guest ; he  maintained 
rather  that  the  occasion  was  merely 
a get-together  dinner  of  club  mem- 
bers and  old  associates.  He  ex- 
pressed the  wish  that  the  tributes 
extended  to  him  could  be  passed  on 
to  the  great  body  of  amateurs,  say- 
ing, "the  man  that  works  the  appa- 
ratus is.  after  all,  the  most  impor- 
tant. In  the  war,  the  one  greatest 


success  was  the  amateur.  Nothing- 
ever  shook  my  faith  in  his  everlast- 
ing ability  to  keep  up  communica- 
tion.” He  added  that  the  great  les- 
son of  this  experience  was  that  am- 
ateur experimenting  must  be  aided 
and  encouraged  in  this  country,  and 
he  hoped  that  the  common  sense  of 
the  nation  would  remain  firm  behind 
the  view  that  the  future  should  not 
bring  forth  any  restrictive  legisla- 
tion. Radio  frequency  amplification 
on  short  wave  lengths,  now  accom- 
plished, opened  up  brilliant  possibili- 
ties for  amateur  communication,  he 
believed,  and  great  days  lay  ahead. 
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gan  transmitting  with  their  radio 
equipment  under  the  impression  that 
no  additional  authority  was  required. 

I will  greatly  appreciate  it  if  you 
will  inform,  the  amateur  radio  opera- 
tors that  transmitting  radio  stations 
• of  any  kind  or  power  come  under  the 
Act  of  August  13,  1912,  and  require 
a transmitting  license  from  the  above- 
named  Bureau. 

Many  amateurs  are  also  under  the 
misapprehension  that  if  they  have  a 
low  power  transmitting  set  which  they 
believe  cannot  transmit  beyond  the 
limits  of  the  State  in  which  they  are 
located,  that  they  do  not  require  a 
license.  This  is  not  the  fact,  inas- 
much as  the  law  includes  stations 
which  can  interfere  with  messages 
from  outside  the  State  in  which  the 
station  is  located.  This  proviso, 
therefore,  includes  every  transmitting 
station. 

Licensed  stations  require  licensed 
operators,  and  the  amateurs’  attention 
should  also  be  called  to  this  fact. 
There  is  a penalty  of  $500  provided 
for  the  person  operating  anfunlicensed 
radio  station,  and  an  additional  pen- 
alty of  $100  and  imprisonment  of  not 
more  than  two  months  or  both  for  an 
unlicensed  operator,  and  unless  some 
of  the  offending  amateurs  are 
promptly  advised  of  the  necessity  for 
station  and  operator’s  licenses  there 
is  a possibility  of  their  being  prose- 
cuted for  violating  the  law. 

The  necessary  application  forms 
and  information  regarding  licenses 
can  be  obtained  by  communication 
with  the  U.  S.  Radio  inspectors  of  the 
different  radio  districts.  Respectfully, 
yours,  L.  R.  Krumm, 

Chief  Radio  Inspector. 


The  Ham 

YTW'HILE  looking  over  any  up-to- 
* ’ date  amateur  station,  if  you 
should  ever  see  among  the  pile  of  junk 
in  the  workshop  traces  of  such  things 
as  a tomato-can  variable,  or  a rolling- 
pin  tuning  coil,  turn  and  shake  the 
owner  solemnly  by  the  hand,  for  he  is 
one  of  the  few  remaining  specimens 
of  the  old-time  ham — a species  of  ra- 
dio experimenter  that  flourished  to  a 
great  extent  in  the  old  days  before 
the  war.  He  is  a pioneer,  and  should 
be  accorded  due  respect.  To  him  is 
due,  to  a great  extent,  the  rapid  prog- 
ress made  in  radio,  and  now  that  he 
is  gone  forever  the  commercial  .“ops” 
who  cussed  him  when  he  caused  99* 
will  look  back  and  forgive  him. 

The  ham  was  sometimes  a 
operator,  although  most  usually  he 
was  a nuisance.  His  wave  was  al- 
ways open  to  criticism,  and  his  decre- 
ment was  expressed  in  hundreds.  His 
tone  was  the  sure  criterion  of  his 


good 


class — if  a true  ham,  it  was  inde- 
scribable, but  will  be  happily  remem- 
bered as  something  never  to  be  heard 
again.  Usually  it  was  low,  born  of 
the  union  of  a Ford  coil  and  an  elec- 
trolytic interrupter,  but  occasionally 
it  would  be  high  and  musical — for  a 
few  minutes.  This  showed  the  ham 
had  a real  spark  coil,  was  running  it 
from  batteries  hooked  from  a friendly 
garage,  and  that  the  vibrator  needed 
adjustment.  Sometimes  he  used  a 
condenser,  a wonderful  thing  made  of 
tobacco  tinfoil  and  odd  pieces  of  pic- 
ture glass  that  the  family  wouldn't 
miss.  If  he  owned  a helix,  it  was 
constructed  of  wood  and  18  telephone 
wire.  An  “O  T”  was  unknown  and 


*01d  signal  for  QRM. 


The  “ACE”  Vacuum  Tube  Socket 


The  Ace  Vacuum  Tube  Socket  is  designed  to  fit  the 
Standard  four  prong  vacuum  tube.  The  top  part 
consists  of  a finished  aluminum  casting,  mounted  on 
a formica  base  i inch  thick.  This  base  will  not 
break  under  any  condition  of  service,  as  moulded 
composition  bases  will.  Heavy  phosphor  bronze 
springs  are  mounted  on  the  under  side  of  the  base 
for  connection  to  the  tube  prongs. 


$1.50  each 
complete 
with  grid  leak 


This  is  the  only  vacuum  tube  socket  on  the  market 
which  has  the  grid  leak  built  in  as  part  of  the  socket. 
It  may  be  used  for  back  or  front  of  panel  mounting. 
The  best  socket  on  the  market  regardless  of  price. 

We  manufacture  a complete  line  of  Radio  apparatus. 

The  Precision  Equipment  Co.,  Inc. 

Manufacturing  Engineers 

2437  Gilbert  Ave.  (Dept.  C)  Cincinnati,  Ohio 
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wild  man  who  talked  of  making  one 
was  promptly  dubbed  as  crazy.  His 
aerial  switch,  if  he  used  one,  was  once 
the  switch  of  an  auto  coil,  with  slight 
changes.  Since  the  “set,”  as  it  was 
always  reverently  termed,  was  usually 
in  the  shed  (the  family  wouldn’t  let 
the  thing  in  the  house)  a lightning 
switch  was  unknown  and  unnecessary. 

For  receiving  purposes  he  always 
began  with  an  80  ohm  phone  and  a 
single  slide  tuning  coil  wound  with 
hare  wire  on  a rolling  pin,  with  string 
to  space  the  wire.  For  detector,  sili- 
con was  the  favorite,  though  occasion- 
ally one  would  find  perikon,  perikon- 
electra,  pyron,  electrolytic,  or  galena. 
Soon  he  would  graduate  and  build 
himself  a loose-coupler,  and  buy  a 
single  1000-ohm  phone,  in  which  case 
lie  was  of  the  elite,  and  had  the  “best 
set  in  town.” 

But  it  was  by  the  aerial  that  the 
true  ham  was  really  known.  It  in- 
variably had  one  pole  (of  bent  euca- 
lyptus) in  the  backyard  for  one 
spreader,  with  the  other  attached  in 
some  weird  manner  to  the  house.  It 
was  insulated  with  everything,  from 
old  pop  bottles  to  porcelain  cleats  sal- 
vaged from  somewhere,  and  its  wires 
were  anything  from  the  18  telephone 
already  mentioned  to  14  galvanized 
iron.  The  spreaders  were  always  at 
least  16  feet  long — sometimes  longer, 
for  the  ham  had  been  told  he  could 
receive  farther  that  way — and  held 
from  two  to  four  wires.  On  such  an 
aerial  a true  ham  could  copy  NAA 
during  the  daytime  half  way  across 
the  continent,  and  with  his  Ford  coil 
transmitter  would  work  fifty  miles 
through  the  worst  99  imaginable.  I 
don’t  know  why  a true  ham  could  al- 
ways work  farther  than  a mere  com- 
mercial operator,  but  I suppose  it  is 
because  he  is  a ham — for  no  one  else 
could  do  it. 


The  ham's  code  was  never  to  buy 
anything  under  any  circumstances. 
This  may  have  been  why  his  publicly 
expressed  opinion  was  always  against 
such  “trappings”  as  an  Audion. 
“Such  things  ain’t  for  us.  Look  at 
all  the  junk  you  gotta  have.  A bunch  , 
o’  batteries,  rheostats,  and  the  darn 
things  don’t  work  half  the  time  any- 
how. No  siree — no  such  junk  in  my 
station,”  he  would  remark  when  it 
was  mentioned.  Probably  if  an  Au-* 
dion  could  be  made  by  him  in  his  own 
workshop  he  would  have  had  a seven- 
step  amplifier,  if  he  knew  that  such  a 
thing  existed,  but  he  would  absolutely 
refuse  to  allow  any  instrument  with 
the  taint  of  commercialism  upon  it  to 
enter  his  station. 

I have  endeavored  to  set  down  the 
chief  characteristics  of  the  famous 
ham  as  he  was  in  days  gone  by,  and 
I have  tried  to  do  this  in  a friendly 
spirit,  for  I was  a ham  myself,  and 
used  to  jam  the  ether  at  four  words 
per  by  the  hour,  using  about  2 k.  w. 
talking  to  a fellow  in  the  next  block, 
perfectly  Oblivious  to  the  BK’s  from 
nearby  commercial  stations.  About 
90  per  cent  of  the  2 K.W.  was  used 
up  in  heating  the  interrupter.  It  was 
a wonderful  life,  but  the  day  of  the 
ham  is  past,  and  specimens  now  are 
few  and  far  between.  The  place  of 
the  ham  has  been  taken  by  a young, 
smart  Alec  who  prates  wisely  of  het- 
erodynes, logarithmic  decrement,  vac- 
uum tube  transmitters,  the  relative  ef- 
ficiency of  tuning  by  capacity  and  tun- 
ing by  inductance,  and  other  such 
things  unknown  to  the  simple  ham  of 
yesterday.  We  do  not  mean  to  un- 
duly rebuke  the  present  generation  of 
radioists,  but  the  ham  was  dear  to  our 
hearts,  and  we  hated  to  see  him  go. 

The  King  is  dead — long  live  the 
King! 


DAYNOR  VACUUM  TUBE  CONTROL  PANEL 

This  is  positively  the  latest  type  of  Control  Panel  offered  for 
Amateur  use.  It  is  designed  to  meet  the  requirements  of  the 
exacting  operator  and  experimenter. 

It  is  extremely  flexible  in  operation  and  can  be  used  in  any 
combination  of  circuits. 

This  panel  is  the  forerunner  of  a new  system  of  unit  in- 
struments. 

The  construction  of  this  instrument  is  of  the  best  materials 
obtainable ; bakelite  panel,  dark  oak  cabinet,  graduated  dials  and 
large  composition  knobs,  variable  grid  condenser,  rheostat,  and 
tube  receptacle  mounted  back  of  panel. 

PRICE — less  Bulb  (with  base  for  any  tube  desired) — $15. 
(Wt.  6 lbs.) 

When  ordering  state  base  desired. 

For  full  information  write 

DAYNOR  RADIO  ELECTRIC  COMPANY 

BOX  10S  WILKINSBURG,  PA. 
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Suggestion  for  Prize  Contest — February  Wireless  Age 

An  Original  Design  for  an  Antenna  Switch 

We  will  pay  the  usual  prizes  of  $10,  $5  and  $3,  in  addition  to  our  regu- 
lar space  rates,  to  the  three  contributors  who  send  us  the  best  manuscripts 
on  the  above  subject  by  January  31. 


Queries  Answered 

Answers  will  be  given  in  this  department  to  questions  of  subscribers,  covering  the  full  range  of 
wireless  subjects,  but  only  those  which  relate  to  the  technical  phases  of  the  art  and  which  are  of 
general  interest  to  readers  will  be  published  here.  The  subscriber’s  name  and  address  must  be  given 
in  all  letters  and  only  one  side  of  the  paper  written  on;  where  diagrams  are  necessary  they  must  be 
on  a separate  sheet  and  drawn  with  India  ink.  Not  more  than  five  questions  of  one  reader  can  be 
answered  in  the  same  issue.  To  receive  attention  these  rules  must  be  rigidly  observed. 

Positively  no  questions  answered  by  mail. 


G.  L.  L.,  St.  Anthony,  Iowa: 

In  connection  with  your  query  concerning 
the  four-stage  amplifier  described  on  page 
33  of  the  April  Wireless  Age,  we  suggest 
that  before  you  spend  any  money  in  mak- 
ing up  an  amplifier  incorporating  this 
circuit,  you  set  up  one  of  the  circuits  to 
familiarize  yourself  with  its  action.  Hav- 
ing done  this,  it  will  also  be  possible  for 
you  to  make  comparisons  and  draw  your 
own  conclusions.  We  regret  that  we  are 
not  in  a position  to  do  this  for  you. 

• * * * 

R.  C.  A.,  Long  Beach,  Calif.: 

With  reference  to  the  four-stage  amplifier 
described  on  page  33  of  the  April  issue, 
your  inability  to  get  oscillations  on  the 
three  stages  is  due  to  the  fact  that  the 
phase  displacement  or  the  “timing”  of  the 
third  valve  with  reference  to  the  first  valve 
is  not  as  it  should  be.  It  will  be  necessary 
for  you  to  add  a fourth  tube,  and  if  it 
should  be  desired  to  add  more,  it  will  be 
necessary  to  add  them  in  pairs.  Any  tubes 
which  have  approximately  the  same  char- 
acteristics are  suitable  for  the  hook-up 
above  mentioned,  that  is,  the  tubes  you  se- 
lect for  this  work  should  all  operate  on  the 
same  plate  potential  and  approximately  the 
same  filament  current.  The  amount  of 
energy  passed  in  the  plate  circuit  of  these 
tubes  is  very  small  and  the  resistances  are 
sufficiently  low  to  supply  the  required  en- 


ergy to  the  plate.  It  will  be  possible  for  you 
to  use  a three-stage  radio  frequency  ampli- 
fier, but  if  you  do  so,  it  will  be  necessary 
for  you  to  supply  the  oscillations  to  heter- 
odyne incoming  signals  in  some  other  way 
than  that  described.  It  might  be  done,  for 
example,  by  the  use  of  a fourth  tube  as 
an  external  oscillator. 

No  matter  how  many  tubes  are  used, 
providing  they  have  all  been  selected  with 
regard  to  similarity  of  characteristics,  the 
plate  battery  required  will  be  the  same.  In 
connecting  up  three-element  tubes,  it  is  the 
custom  to  join  the  negative  side  of  the  high 
potential  battery  to  the  positive  side  of  the 
filament  battery  as  has  been  indicated  in 
the  diagram  on  page  33,  April  W treless 
Age. 

The  idea  in  supplying  a local  grid  battery 
is  to  enable  one  to  charge  the  grid  nega- 
tively, in  which  case  the  negative  terminal 
of  the  battery,  of  course,  would  be  con- 
nected to  the  grid  and  the  positive  terminal 
to  the  filament. 

We  regret  that  we  are  unable  to  give  you 
any  comparisons  which  would  be  of  more 
value  to  you  than  the  comparisons  between 
the  various  circuits  which  you  are  able  to 
make  for  yourself.  Using  four  tubes  in- 
stead of  three  with  the  circuit,  however, 
should  increase  your  range  considerably. 

The  Rogers  underground  antenna  has  no 
merits  which  would  appeal  to  the  amateur 
in  particular.  As  we  understand  it.  it  has 
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The  THERMIONIC  VALVE  and  Its  De- 
velopment In  Radio  Telegraphy  and 
Telephony.  By  J.  A.  Fleming  (M.A., 
D.Bc.,  F.R.S. ) ; 279  pages,  144  diagrams 
and  illustrations.  Bound  in  Cloth. 
Postpaid  94.00 

The  Oscillation  Valve — The  Elementary 
Principle  of  Its  Application  to  Wireless 
Telegraphy.  By  R.  D.  Bangay.  216 
pages.  Postpaid  '.  ...$*.75 
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Receiver  Efficiency 


ivcLcivcr  ijiiiuciity  is  not  dependent  upon  external  appearance.  Don’t  be  deceived 
by  manufacturers  who  imitate  the  distinctive  appearance  of  Grebe  apparatus.  The  Grebe  standards  of 
efficiency  and  dependability  are  found  only  in 


The  Highest  Grade 
Apparatus  for  Amateur  Use 


One-  and  Two-Stage 
Audio-Frequency  Amplifiers 


apparatus.  That’s  why  discriminating  ama- 
teurs prefer  it.  The  Short-Wave  Regenerative  Receiver,  Type  CR-4  is  characteristic  of 
Grebe  apparatus,  and  was  designed  for  long  distance  work  on  amateur  wavelengths. 
Range,  from  170  to  580  meters.  An  antenna  series  condenser  facilitates  selective  tuning. 
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Capacity  effects  and  other,  losses  have  been  carefully  studied  and  reduced  to  an  absolute 
minimum.  Comprises  a highly  developed  circuit  of  the  continuously  variable  inductance 
type  embodying  the  latest  achievements  in  electrical  and  mechanical  design.  A finished 
product  in  every  sense  of  the  word.  Send  for  free  bulletin  describing  this  and  other 
models  operating  up  to  20,000  meters, — complete  catalogue,  10  cents. 

A.  H.  GREBE  & CO.,  78  Van  Wyck  Blvd.,  Richmond  Hill,  N.  Y. 


Short-Wave  Regenerative  Receiver 
Type  CR-4 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by 


Google 


40 


THE  WIRELESS  AGE 


December,  1919 


Mesco  Radio  Buzzer 

With  Shunt  Remittance  — 
U.S.  Navy  and  U.S.  Army 
Standard. 


The  Radio  Officers  of  the  NC  planes, 
after  testing  all  other  buzzers,  decided 
to  use  the  “Meseo”  on  their  radio  equip- 
ment. The  R-34  was  equipped  with 
two  of  them. 

Why?  Because  of  its  reliability  and 
constancy  in  operation;  greater  output 
efficiency;  ease  of  adjustment;  unaf- 
fected by  extreme  variations  in  weather 
conditions;  exposed  wires  eliminated. 

Sparking  is  almost  entirely  eliminated, 
so  that  the  energy  lost  in  light  and 
heat  in  the  operation  of  other  buzzers 
is  here  conserved  and  radiated  in  the 
form  of  oscillating  energy. 

This  buzzer  maintains  a constant 
note  and  is  recommended  as  an  exciter 
for  checking  wave-meters  where  pure 
note  and  ample  energy  are  required. 
Met  Kie.  I*rlee 

55.  Bleeee  Radio  Busier 52.05 

We  carry  a very  large  and  complete 
line  of  standard  wireless  apparatus 
and  solicit  your  inquiries.  Wireless  ex- 
perts in  all  of  our  stores. 

Send  for  the  New  Edition  of  Our 

Catalog  N 29 


IT  MEANS  MONEY  SAVED  TO  YOU 
to  hara  our  Catalog  when  you  want  to  buy. 

Minhittan  Electrical  Supply  Go.,  Inc. 

lTFakpikn  tu'aweui  St.  1106  pKe*8t. 
San  Franctaoo  Offloe:  604  Mission  St. 


Bay  Yoar  Favorite  Books,  SL 

Sabscribe  for  year  Favorite  Magazines  w/iT 

ELECTR?C  WE  HAVE  THEM 

TECHNICAL 

Send  dime  " tonight  ” for  catalogue*,  circular i,  list* 

AMSCO,  Department  W-l,  AURORA.  ILL 


been  originated  in  the  belief  that  it  aids 
materially  at  times  in  securing  a better 
signal  to  static  ratio.  The  energy  picked 
up  by  such  an  arrangement,  however,  is 
very  small  in  comparison  to  the  energy 
picked  up  by  an  overhead  antenna,  and 
generally  speaking,  is  not  apt  to  become 
popular  with  the  experimenter. 

* * * 

\Y.  R.  R.,  Pelham,  N.  Y. : 

With  reference  to  the  fourth  prize  arti- 
cle in  the  July,  1917,  issue-  we  regret  that 
we  are  unable  to  tell  you  where  to  get  gem 
salts  or  Peeble’s  powder.  It  may  be  that 
Mr.  Mcllvaine  will  see  this  query  and 
supply  you  with  the  information.  We  are 
unable  to  find  his  present  address.  We 
presume  that  white  wood  or  bass  wood 
would  take  the  finish  described  fully  as 
well  as,  if  not  better  than,  cypress. 

* * * 

A.  R.,  Scottville,  Mich.; 

Approximate  fundamental  wavelength  of 
an  antenna  may  be  obtained  by  multiplying 
the  length  of  the  antenna  plus  lead-in,  plus 
ground  connection,  in  feet,  by  4,  which 
will  give  the  wavelength  in  feet.  For  re- 
duction to  meters,  the  result  should  be  di- 
vided by  3.3. 

The  fundamental  wavelength  of  a four- 
wire  aerial  spaced  32  inches,  which  is  80 
ft.  in  length  and  having  a 30  ft.  lead-in 
and  a IS  ft.  ground,  is  approximately  ISO 
meters. 

* * « 

A.  T.  S.,  Betheny,  Nebr. : 

The  condensers  C-4  shown  in  the  circuit 
on  page  33  of  the  April  Wireless  Age  have 
a value  of  .005  mf.  each.  The  ordinary- 
stopping  condenser,  as  sold  for  use  in  crys- 
tal detector  circuits,  will  serve  the  purpose 
admirably,  or  you  may  make  one  by  cutting 
two  strips  of  tin  foil  2 inches  in  width  and 
about  14  inches  in  length,  the  two  to  be 
separated  by  paraffin  paper  2 y2  mils  in 
thickness,  and  wound  up  until  the  whole 
forms  a unit  about  2 Yi  inches  in  length  by 
1J4  inches  in  width. 

With  reference  to  the  multi-layered  re- 
ceiving transformer  described  on  page  34 
of  the  September  issue,  this  type  of  trans- 
former will  probably  prove  more  efficient 
on  the  longer  wavelengths  than  the  usual 
single-layered  solenoid. 

* * * 

A.  C.  G,  Oneida.  N.  Y. : 

The  Armstrong  receiving  set  described 
on  page  39  of  the  February  Wireless  Age, 
was  designed  for  200  to  600-meter  work. 
The  50  turns  of  wire  need  not  necessarily 
have  a tap  taken  off  every  turn,  but  if  it 
is  desired  to  do  this,  it  may  be  accomplished 
by  making  a loop  of  wire  long  enough  to 
reach  the  switch  for  every  turn  and  tying 
the  loop  together  tightly  at  the  point  where 
it  leaves  the  coil  with  thread.  After  the 
coil  has  been  wound,  under  these  circum- 
stances, it  should  be  carefuly  varnished. 

It  would  not  make  a great  deal  of  differ- 


“Sea,  Land 
and  Air” 

Published  by  the  Wireless  Press, 
Sydney,  N.  S.  W. 

Controlled  by  Amalgamated  Wire- 
less (Australasia),  Ltd. 

HERE  you  have  a new  monthly  journal, 
published  in  Australia  for  radio  men 
everywhere. 

Its  72  pages  of  interesting  text,  illustra- 
tions and  diagrams  present  the  very  latest 
developments  in  wireless  work. 

All  Australasian  matters  relating  to  Radio 
Telephony,  Radio  Telegraphy,  Mercantile 
Marine,  Navy  and  Aviation  are  described 
and  illustrated  [ully — right  up  to  the 
minute. 

Technical  subjects  are  described  in  sim- 
plest terms. 

Price  $3.00  per  year 
25  cents  per  copy 

For  sale  by 

WIRELESS  PRESS,  Inc. 

64  Broad  Street, 

New  York 


American  Electro  Technical 
Appliance  Co. 

235  FULTON  ST.,  N.  Y.  CiTY-Cort.  3153 

BATTERIES — SPECIAL  TYPE  FOR  AUDIONS 

8,11  Switch  Points,  Binding  Posts, 

# Knobs,  Levers,  Rods,  Sliders, 

Bakelite  cut  to  order,  Magnet 
Wire,  Aerial  Wire,  Buzzers, 
Brandes  Head  Sets,  Special 
Head  Bands,  Army  Type, 
Crystal  Cups,  Crystals,  best 

Insulator  kin(J>  e(c 

Everything  to  give  the  AMATEUR  a chance  to  make 
hi*  own  APPARATUS.  De  Foreat's  high  class  manu- 
factured Radio  parts  always  on  hand. 

Those  sending  for  Catalog  will  receive  same 
about  Oct.  1st.  Catalog  has  been  delayed 
beyond  our  control.  Send  10c  for  it. 


Get  My  Price* 

Before  Baying  Radio  Instruments 
Standard  Makma 

CLAPP-EASTHAM  and  DEFOREST 

Goods  on  Hand  - Prompt  Shipments 

Write  today  for  Pricae 

G.  L.  LaPLANT  ST.  ANTHONY,  IOWA 


RADIO  APPARATUS 


distributors  of  all  prominent  makes 


De  Forest,  Grebe,  Murdock,  Wireless 
Specialty,  General  Radio,  Clapp  East- 
ham,  Brandes,  Acme,  Federal  TeL  and 
Tel.,  Arnold,  etc.,  etc.  You  can  place 
your  orders  right  from  their  catalogs 
and  secure  immediate  delivery. 

TYPE  P-500  DE  FOBEST 
AUDIOS' -ULTRAUDION  PASEL 
Shipping  weight  IS  pounds. 
Price  124.00. 

F.  D.  PITTS  CO.,  Inc., 


For  real  prompt  delivery  send  us  your 
orders  for  honey-comb  coils,  unit 
panels,  all  kinds  of  vacuum  tubes,  all 
makes  of  telephones,  radio  textbooks, 
amplifiers,  control  panels,  etc.,  etc. 
Remember  this  material  is  carried 
right  in  stock  and  shipped  the  same 
day  as  order  is  received.  Give  us  a 
trial. 

LARGEST  AND  BEST  STOCK  OF 
ANY  HOUSE  IN  NEW  ENGLAND 
Exclusive  distributor  of  Grebe 
apparatus  in  New  England. 


12  Park  Sq.,  Dept.  B, 


Boston,  Mass. 
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EXPERIMENTERS’  WORLD 


Mignon  “RW4” 

Undamped  Wave 
Receptors 


V V Loose  Couplers 

I 1 Loading  Coils 
IbII  I Variometers 
X m Amplifiers 

Strongest,  Most  Distinct  Signals 


”R.  W.4"  Size  12"x9"x6%" 


IMPORTANT  NOTICE 

Ernest  C.  Mignon,  inventor  of  the  famous  disc-core  undamped  wave  receptor,  Is  no 
longer  connected  with  the  Mignon  Wireless  Corporation  of  Elmira,  N.  Y.,  or  their 
successors — The  Universal  Radio  Mfg.  Corp. 

• Address  all  communications  for  Mignon  Apparatus  to 

Mignon  Manufacturing  Corporation  Newark,  N.  J. 


Damped  and  Undamped  Wave 
Apparatus  for  all  purposes 

Endorsed  by  Radio  Department 

of  D.  L.  and  W.  R.  R.  Co.  (MIGNON  SYSTt Pi) 

u r — f » \ 1 * ^-rSBAtiATinrr: — 1 


Writ  a for  Literature 


MIGNON  MFG.  CORP. 

NEWARK.  NEW  JERSEY 


ARMY  AND  NAVY 

Standard  Wireless  Head  Receivers  released  for  amateur  use 

Price  $12.50 

These  head  receivers  are  the  exact  type  used  by  the  Army  and  Navy  wireless 
operators  during  the  war. 

The  Signal  Corps  U.  S.  A.  knew  them  as  $P-  II. 

The  U.  S.  Navy  knew  them  as  C-W  834. 

JAMES  O.  OLIVER  & COMPANY 

20  Nassau  Street  New  York  City 


PERFECTION 
Lettering  and 
Drawing  Pen 

^ 'J'HE  moit  simple  and 
gg  mofl  efficient  let- 
vtering  pen  for  free- 
handlettering. It  writes 
with  a steady,  smooth 
velvety  touch. 

It’s  Different! 
Try  It! 

If  you  want  comfort, 
speed  and  efficiency  in 
lettering,  try  the  PER- 
FECTION. Elim- 
inates that  constant  re- 
filling and  cleaning.  The 
PERFECTION  is  the 

only  lettering  pen  that 
actually  solves  the  let- 
tering problem. 

Made  in  eight  fixer  to 
euit  all  requirement*. 
Write  for  Circular  No.  W. 

Manufactured  aolety  by 

New  York  Blue  Print 
Paper  Co. 

Sensitized  Papers,  Drawing  Materials, 
Drafting  Furniture 

102  Re&de  Street,  New  York  City 


3 in 


TELr. 

BAVK  BAY 

5 9 6 4 


USTATil 


8«!f  Boylstois.  St. 

Bostors.  — Hass. 


ANNOUNCEMENT! 


Arrangements  have  been  completed  whereby  EVERY  MAN  who  graduates  from  the  EASTERN  RADIO  INSTITUTE  is 
POSITIVELY  GUARANTEED  a good  position.  When  you  realize  that  it  only  takes  six  months  in  the  Day  School  or  nine 
months  in  the  Evening  School  to  accomplish  the  work  and  that  the  salaries  for  beginners  are  from  $100  to  $125  per  month, 
food  and  quarters  included,  and  that  the  entire  expense  of  the  course  can  be  returned  to  you  in  one  month’s  salary,  doesn’t 
this  appeal  to  you?  Remember  we  are  the  OLDEST,  LARGEST,  and  BEST  EQUIPPED  telegraph  school  and  have  THOU- 
SANDS of  satisfied  graduates  to  our  credit.  This  speaks  for  itself.  Day  and  Evening  classes.  Start  any  Monday.  Our  pros- 
pectus for  the  asking. 
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/Name  plates,  brass  signs,/ 

\CL0GK  AND  METER  DIALS,  \ 
ADVERTISING  NOVELTIES. 


THEO  AUDEL  A CO.,  72 
Fifth  At*.,  N.  Y.  pie*** 
submit  for  examination  Hawkins 
Electrical  Guides  (Price  $1  earl.  * . 
Ship  at  once,  prepaid,  the  10  numbers.  If 
aatisfnctory,  I atrrrr  t.>  send  you  SI  within 
seven  days  and  to  further  mall  you  SI  each 
month  until  paid. 


Price  $7.10 


IT’S  SURPRISING! 

How  clear  and  loud  signals  come  in 
with  the  Federal  Amplifying  trans- 
former. Try  one  and  see. 

We  also  sell  complete  amplifier  sets 
made  by  such  prominent  manufac- 
turers as  Grebe,  DeForest,  Clapp 
Eastham,  Wireless  Improvement, 
Wireless  Specialty,  and  others  of  the 
same  class. 

“We  make  or  sell  Everything  Radio” 
Send  10c  for  our  catalogue 

The  Radio  Electric  Company, 

4614  Henry  St.,  Pittsburgh,  Pa. 


P 
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Do  You  Read 
WirelessWorld? 


In  it  you  will  find  articles 
relating  to  the  PRACTICE 
of  Radiotelegraphy  as  well 
as  to  the  THEORY. 

The  QUESTIONS  and 
ANSWERS  SECTION  is 
open  to  YOU  for  the  SO- 
LUTION OF  YOUR 
DIFFICULTIES. 

INSTRUCTIONAL 
ARTICLES  for  Home 
Study  WRITTEN  BY 
EXPERTS. 

REVIEWS  OF  BOOKS 
useful  to  Wireless  Stu- 
dents. The  interests  of 
Operators  are  well  catered 
for. 

“WIRELESS  WORLD.”  $2.75  par  annum  for 
America.  Sind#  Copiaa,  25c  Poet  Paid 

WIRELESS  PRESS,  Inc. 

1868  Woolworth  Bldg.  Naw  York 


“RVA”  is  the  sign  of  SERVICE 
that  stands  for  your  opportunity 
to  purchase  anything  in  the  line  of 
Radio  Apparatus  or  Supplies  on  the 
INSTALLMENT  PLAN. 

Ask  the  Amateur  who  has  used 
our  Service  what  he  thinks  of  it 
Full  particulars,  a loose  leaf  binder 
and  the  RVA  BULLETIN  each 
month,  sent  on  receipt  of  ten  cents, 
from 

J.  DONALD  VANDERCOOK 

Park  aad  Parksida  Avenue* 
LOMBARD,  ILL 


Premier 


ELECTRICITY 

You  will  find  In  HAWKINS 
GUIDES  Just  what  you  need  to 
know  about  electricity.  In  simple 
complete, 

concise,  to  the  point.  In  questions 


and  answers.  A complete  standard 
course  In  Electrical  Engineering. 
Send  lor  your  set  today  to  look 


HAWKINS 

(ELECTRICAL 


GUIDES 


cnce  whether  you  used  a 100  ft.  aerial  or 
an  80  ft.  aerial  in  connection  with  a short 
wave  receiver.  It  would  only  be  necessary 
in  the  case  of  thelbnger  one  to  compensate 
for  its  additional  length  by  the  use  of  a 
smaller  value  of  series  tuning  condenser. 

With  reference  to  the  article  on  page  41 
of  the  April  issue,  it  will  be  all  right  for 
you  to  substitute  single  silk  covered  wire 
for  the  double  silk  covered  wire  called  for. 

This  also  applies  to  your  question  con- 
cerning the  article  in  the  May  issue.  You 
would  probably  get  best  results  by  using 
either  of  the  receivers  described  in  the 
February  and  May  issues. 

* * * 

H.  W.  S.,  Binghamton,  N.  Y. : 

We  see  no  reason  why  you  are  unable 
to  get  results  with  the  cabinet  set  when 
working  with  your  antenna.  It  would  be 
better  if  you  used  solid  copper  wire  instead 
of  copper  clad,  but  this  should  not  entirely 
prevent  your  getting  some  results.  Look 
for  loose  connections,  or  it  may  be  that 
the  dimensions  of  the  aerial  on  which  the 
set  was  tested  are  entirely  different  from 
the  dimensions  of  your  own  aerial  which 
might,  depending  upon  the  set  itself,  make 
considerable  difference.  _ The  wavelength 
of  your  aerial  is  approximately  170  meters. 
The  manufacturers  of  the  receiver  should 
he  willing  to  help  you  out. 

* * * 

A.  B..  Hartford,  Conn.: 

We  have  noted  your  diagram  and  find 
nothing  wrong  with  it  providing  you  leave 
out  your  15,000  meter  loading  coil.  It 
will  not  be  possible  for  you  to  tune  to  15,000 
meters  by  the  use  of  a loading  coil  in  con- 
junction with  the  loose  coupler  which  you 
describe.  In  order  to  reach  this  wavelength 
and  to  receive  undamped  waves,  you  should 
provide  yourself  with  coils  similar  to  those 
described  in  recent  issues  of  the  Wireless 
Age,  and  a Marconi  vacuum  tube. 

“Practical  Wireless  Telegraphy"  by  E.  E. 
Bucher,  will  thoroughly  explain  damped  and 
undamped  waves,  and  tuning.  This  will 
be  supplied  to  you  upon  application  to  the 
Wireless  Press,  Inc.,  64  Broad  Street,  New 
York  City. 

With  the  outfit  which  you  now  have,  you 
should  be  able  to  receive  upwards  of  100 
miles.  We  cannot  tell  you  exactly  because 
you  have  told  us  nothing  concerning  the 
dimensions  of  your  aerial. 

* * * 

R.  D.  W..  Plainfield,  N.  J. : 

With  reference  to  your  query  on  page  44 
of  the  July  Wireless  Age,  Mr.  Allen  C. 
Kockwood,  of  the  Iowa  State  University, 
advises  that  radiosite  consists  of  specially 
selected  crystals  of  iron  pyrites.  We  are 
also  informed  that  lenzite  is  generally 
known  as  iron  faced  galena. 
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GO  UP 

JAN.15 
1920 


WIRELESS  AGE 


You  can  include  a year's  subscription  to 
the  WIRELESS  AGE  with  a book  order  at 


only  $1.50  instead  of  $2. 


If  you  are  already  an  AGE  subscriber 
mention  that  fact  when  you  send  your 
order. 


( anudian  i>o*Iuk«*  24c.  extra. 

postage  48c.  extra 


SAVE  ANOTHER  50« 


MAIL 


TODAY 
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A MARK 


OF  QUALITY 


mnLi 

HTERnatioNA! 

11  u^nyu^flL 


STANDARD  TRANSFORMER 


PRICE,  $12.00  F.  O.  B.  Factory 


A Standard  Transformer  modified  and  re-designed  for  ama- 
teur use.  Coils  are  1/1G"  copper,  edgewise  wound  on  bakellte 
supports.  Assembly  secured  to  end  plates  by  bakellte  nuts. 
Secondary  slides  on  bakelite  rods.  Elimination  of  metal  results 
in  maximum  efficiency. 


PRIMARY  INDUCTANCE  8 microhenries 
SECONDARY  INDUCTANCE  44  microhenries 


The  Transformer  illustrated  above  is  only  one  of  many  newly 
designed  radio  specialties  which  we  have  ready  for  you.  Write 
us  for  descriptive  bulletins  which  are  being  issued  covering 
all  International  Radio  Products.  Address  Dept.  24. 


INTERNATIONAL  RADIO  TELEGRAPH  COMPANY 
326  Broadway  New  York  City 


A MARK 


OF  QUALITY 


Perfection  20000  Meter  tuners. 

Gets  all  the  arcs  in  this  hemisphere.  XDA  on  first  tap. 
NSS  on  fifth.  Formica  top,  nickel  finish.  Involute  coils 
set  in  wax.  Round  or  square  pattern. 

3000  meter  Arlington  tuner. 

Amplifies  NAA  sigs  SO  times  in  FRISCO  with  a 25  foot 
aerial,  also  gets  4000  meter  arc  stations  and  wireless  phone 
signals.  Wiring  diagram  with  each  tuner.  Tuners  weigh 
two  pounds. 

200  Meter  Amateur  Regenerative  tuner. 

Designed  for  relay  work  on  short  waves.  Marked  coils 
only,  waxed  in  box  for  panel  mounting  $10.  Either'  of 
above  tuners  delivered  to  you  $15.  Agents  and  dealers 

wanted..  .Catalog  free 

Knocked  down  variable  condensers. 

43  plate— .001  MF— $2.75;  21  plate— .0005  MF— $2.25; 

11  plate  grid  variable— $1.75.  Assemble  and  save  money. 

TRESCO,  Davenport,  Iowa 
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NEW  MOTORS 

FACTORY  GUARANTEED  • ALL  SIZES  - IN  ORIGINAL  BOXES  J 

Your  Opportunity  Amnlui  ,1  Standard  Mimilictun 


1 


Single  Phase  Motors 

llO-WO  volt*.  A.  C.,  60  cycle, 

1800  R.  P.  M.  with  pulley 

1 4 WTJAS^  $24-5° 

1/2  WRXT.  $38-50 
1/2  MESS?  $46-50 

1 M.  K 111-MI  »•<!*.  rsf«l-  Cfl 

1 lisa  silt  siidtai  bsi’  - VQ  / 

2 1 ii’SWt.  $108-50 
$124-50 


5 WSA.  $164-50 


Charging  Generators 

Suitable  for  all  lighting 
Battery  Charging 
and  Power  Requirement*. 

I salts,  II  sap.  $16.50 

IS  salts,  II  ana  $2  1 .00 

41  tabs.  I sag.  $24.50 

in »,  f a *■$.  $24.50 

H »alti.  1!  imp  $38.50 
111  watts. S imp  $38.50 

41  waits.  IS  sap.  $58.50 

111  waits.  II  i»p  $58.50 

"KIES  $85.00 


Polyphase  Motors 

2 and  3 phase.  A.C.,  WOv, 
60  r.  1730  R PM.,  complete 
with  base  and  pulley. 

H H.  0.  ■ $42-50 


- $59 ! 0 

$72-50 

$84-50 

$102-50 


I N.  P high  spt«4.  I IN 

fast-  $36-50 


Battery  Charging  Outfits 

| To  operate  on  A,  C.,  60  cycle,  single  phase 
voltage  as  specified. 

'"AVLar-*  $46-oo 

I i is  ..ii.,  ».c, isa  .nt>, » »iii.  geo  cn 
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C.  H.  McS.,  Pittsburgh,  Pa.: 

The  honeycomb  coils  seem  to  be  very 
popular  with  amateurs  generally.  They  can 
be  purchased  separately,  we  believe,  and 
refer  you  to  the  advertisements. 

The  only  vacuum  tube  on  the  market  is 
the  Marconi  vacuum  tube.  Vacuum  tubes 
of  the  types  used  by  the  Navy  and  Army 
cannot  be  purchased. 

No  special  hook-up  is  required  for  the 
reception  of  wireless  telephone  speech,  and 
vernier  condensers  are  not  necessary  in 
order  to  tune  in  radio  telephone  signals. 

In  reply  to  your  fourth  question,  we 
again  refer  you  to  the  advertisements. 

* * * 

R.  R.,  Wapinitia,  Ore.: 

In  addition  to  the  vacuum  tube  and  the 
honeycomb  coils  you  will  need  two  variable 
condensers,  having  a capacity  each  of  ap- 
proximately .001  mfd.  A storage  battery 
for  lighting  the  vacuum  tube,  a battery  of 
dry  cells  giving  you  about  30  volts  for  feed- 
ing the  plate  circuit,  a ten  ohm  rheostat  for 
adjusting  the  filament  temperature,  and  a 
pair  of  telephones. 

A diagram  of  connections  is  shown  below : 


II.  H.,  Atlantic  City,  N.  J.: 

Most  spark  coils  give  a scratchy  note 
because  of  the  fact  that  the  vibrator  either 
is  not  or  cannot  be  properly  adjusted.  Best 
results  are  obtained  from  a spark  coil  when 
the  note  emitted  is  smooth  and  musical. 
The  pitch  of  it  does  not  matter  so  much, 
but  usually  best  results  are  had  with  me- 
dium low  pitch.  This  can  only  be  obtained 
by  experiment. 

The  single  wire  aerial,  300  ft.  long  and 
40  ft.  in  height,  may  be  used  for  transmit- 
ting with  a V/x  in.  spark  coil.  It  is,  how- 
ever, too  large  for  best  results,  and  in  ad- 
dition to  this,  the  wavelength  would  be  in 
the  neighborhood  of  500  meters.  The  nat- 
ural wavelength  of  the  aerial  is  about  450 
meters. 

* * * 

E.  H,  K.,  Detroit,  Mich. : 

Arlington  sends  out  time  signals  at  9 P.  M. 
Detroit  time. 

The  natural  wavelength  of  a four-wire 
antenna,  55  ft.  long,  and  35  ft.  in  height, 
with  a 7 ft.  lead-in,  would  be  approximately 
135  meters. 

* * * 

R.  Y.,  Toronto,  Ont. : 

The  hook-up  which  you  have  forwarded 
us  is  not  a particularly  good  one  for  your 
purpose.  In  case  you  wish  to  use  it."  the 
bridging  condenser  around  the  telephones 
is  not  absolutely  essential,  although  the 
range  over  which  oscillations  are  available 
with  your  hook-up  should  be  materially  in- 
creased by  its  use. 

The  _ tickler  coil  design  which  you  ask 
about  is  not  suitable  for  long  wave  work. 
1- or  data  on  the  construction  of  long  wave 
receivers  we  suggest  that  you  read  care- 
fully the  prize  articles  printed  in  the  Sep- 
tember Wireless  Ace. 
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The  grid  leak  may  lie  connected  in  shunt 
to  the  grid  condenser,  provided  the  lower 
terminal  of  the  secondary  of  the  coupler  is 
connected  to  the  negative  terminal  of  the 
lighting  battery,  or  it  may  be  connected 
direct  from  the  grid  to  the  negative  termi- 
nal of  the  lighting  battery. 

If  your  vacuum  tube  functions  properly, 
the  fact  that  the  plate  is  a little  out  of  line 
will  not  in  any  way  affect  your  results. 

* * * 

\V.  G.,  Burlington,  Iowa : 

We  regret  that  we  are  unable  to  give 
you  the  address  of  anyone  who  makes  the 
double  filament  auto  headlight  bulbs.  Such 
a bulb  could,  no  doubt,  be  used  for  the 
rectification  of  alternating  current  at  volt- 
ages depending  upon  the  insulation  between 
the  two  filaments,  but  we  are  inclined  to 
believe  that  electrodes  so  small  as  these 
would  necessarily  be,  would  not  work  at  all 
efficiently.  An  electrolytic  rectifier  would 
in  all  probability  give  trouble  at  400  volts, 
particularly  if  nil  effort  were  made  to  draw 
any  considerable  amount  of  current  through 
it.  We  regret  that  we  have  had  no  experi- 
ence with  electrolytic  rectifiers  at  voltages 
higher  than  100. 

* * * 

C.  R.  U„  Rutherford,  N.  J. : 

The  diagram  which  you  show  would  not 
be  an  efficient  receiver  for  undamped  long 
wave  stations.  If  you  desire  to  use  a single 
coil,  connect  your  apparatus  as  per  diagram 
herewith. 

The  vacuum  tube  which  you. mention  as 
being  3”  in  diameter  and  having  plates 
by  about  1 5-16"  could  be  used  as  a rectifier 
on  60  cycles,  110  volts,  connected  as  per 
hook-up  shown  below. 


A.  R.,  Scottville.  Mich. : 

Question  1 — The  charges  on  all  radio- 
grams are  collected  at  the  office  of  origin, 
in  U.  S.  currency.  The  charges  will  depend 
upon  who  controls  the  radio  station  on  the 
ship  that  relays  the  message.  As  an  illustra- 
tion : On  a ship  equipped  with  Marconi 

apparatus  and  controlled  by  the  Marconi 
Company,  the  ship  tax  will  be  four  cents 
a word ; relayed  through  a ship  not  equipped 
and  controlled  by  the  Marconi  Company, 
there  is  a relay  charge  equal  to  the  ship 
tax  of  the  relaying  ship,  generally  four 
cents  a word.  There  is  then  the  coast  tax 
at  the  New  York  station  controlled  by  the 
U.  S.  Navy,  six  cents  a word.  To  this 
must  be  added  a Western  Union  forwardinc 
charge  from  the  Naval  station  in  New  York 
to  the  point  of  destination.  Should  the  re- 
laying ship  be  controlled  by  the  same  com- 
pany as  the  office  of  origin,  there  would 
be  no  charge  for  relaying  the  message. 

Question  2 — A message  is  seldom  relayed 
through  a number  of  ships  as  the  operator 
at  the  office  of  origin  must  route  his  mes- 
sage to  shore  before  sending,  in  order  to 
be  able  to  compute  the  charges.  If  a mes- 
sage must  be  relayed  and  it  cannot  be  done 
in  one  relay,  the  message  is  usually  not  ac- 
cepted from  the  public  until  the  ship  can 
establish  better  communication.  In  this 
case,  question  one  answers  number  two. 


Range  200- 3000m 

Price  . . . $12.00 

BOB 

Bakelite  panels, 
Oak  cabinet,  Pri- 
mary and  Second- 
ary switches, 
Concentrated 
winding  thruout. 


An  ideal  tuner  for  amateur,  professional,  or 
experimenter.  A wider  range  and  better 
construction  than  you  can  obtain  anywhere 
else  for  the  money. 

Clapp  - Eastham  Company 

161  Main  Street  Cambridge,  Mass. 

Charge  your  Storage  battery 

with  the  Cambridge  Rectifier. 

A3-centstamp  brings  Bulletins 
Y and  R 

110v-60'— > Rectifier $22.00 


LEARN  WIRELESS  TELEGRAPHY 

Faaolnatlng  and  educational  Work— Big  Solaria*  Prepare  Now 

The  United  States  Shipping  Board  is  making  heavy  demands  upon  usfor  Dodge-trained  wireless  oper- 
ators. Travel  all  over  the  World,  secure,  free.  unsurpasL.d  living  accommodations  and  earn  a bigsalary. 

We  A leo  Teach  Mono  ( Win ) Telegraphy  and  Railway  Recounting 

School  established  45  years.  Endorsed  by  wireless,  railway  and  telegraph  officials.  Low 
rates.  Students  can  earn  living  expenses  while  attending  school.  Cats  log  Frss.  Write  Today. 
Bodge’*  Telegraph  and  Wlnleaa  Inalllute  lOth  St. Valparalao,  Indiana 


JOIN 

me 


National  Amateur  Wireless  Association 


GUGLIELMO  MARCONI,  President. 

J.  ANDREW  WHITE,  HARRY  L.  WELKER, 

Acting  President.  Secretary. 

HEADQUARTERS,  68  BROAD  STREET,,  NEW  YORK. 


Founded  to  promote  the  best  interests  of  Radio  Communication 
between  wireless  amateurs  in  America. 

“IN  UNION  THERE  IS  STRENGTH ” 


HARRY  L.  WELKER,  Sec’y, 

X.  A.  W.  A., 

68  Broad  St.,  New  York. 

Please  send  me  full  details  of  the  National  Amateur  Wireless  Asso- 
ciation and  requirements  for  membership.  I may  decide  to  apply  for 
membership. 

Name 

Street  

City State 
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JOHN  FIRTH  y COMPANY,  Inc. 

81  NEW  STREET.  NEW  YORK 


SOLE  DISTRIBUTORS  OF  THE  BALDWIN  MICA  DIAPHRAGM 
TELEPHONES,  BALANCED  ARMATURE  TYPE.  THE  MOST  SEN- 
SITIVE TELEPHONE  ON  THE  MARKET.  STANDARDIZED  BY  ALL 
THE  NAVIES  OF  THE  WORLD.  SCIENTIFIC  INVESTIGATORS 
PRONOUNCE  THE  BALDWIN  “TYPE  E”  THE  ONLY  PHONE  SUIT- 
ABLE FOR  USE  WITH  THE  MARCONI  VACUUM  TUBE. 

Type  C — Navy  Standard  Type  E — Newest  Type 

Type  D — Smaller  Type  Type  F — Smaller  Type 

Write  for  Catalogue 


MANUFACTURERS  OF  U.  S.  NAVY  STANDARD  LEYDEN  JARS, 
SILVER  AND  COPPER  DEPOSIT,  KOLSTER  PORTABLE  DECRE- 
METERS,  WAVE  METERS,  AND  ALL  HIGH  CLASS  MEASURING 
INSTRUMENTS. 


DE  FOREST 

Unit  Receiving  Set 

Gives  You  Better  Apparatus  at  Low  Cost 


This  Is  a typical  16-Unit  DE  FOREST  Re- 
ceiving Set.  Consists  of  a Tuner  with  wave 
length  range  from  160  to  26,000  meters:  a 
Crystal  and  an  Audlon  Detector,  and  a One-Step 
Amplifier.  This  Unit  Set  Is  the  most  complete 
and  efficient  receiving  apparatus  ever  put  out 
under  *160.00.  The  entire  set  of  Units  shown 
above  total  only  *133.67.  They  can  be  bought 
separately  at  their  various  prices. 


The  DE  FOREST  Unit  Receiving  Set  offers  the  only 
practical  system  of  securing  accurately  designed,  effi- 
cient Radio  apparatus  without  paying  for  expensive 
factory  assembly  and  costly  cabinets.  You  buy  in- 
dividual units  and  assemble  them  yourself;  saving 
money  and  becoming  more  expert  in  practical  work. 

You  can  start  with  a few,  inexpensive  Units  and 
increase  as  you  progress,  adding  new  Units  as  addi- 
tions to  the  old.  No  junking  of  old  apparatus.  For 
the  beginner,  the  DE  FOREST  Unit  Receiving  Set  offers 
the  most  highly  developed  Radio  instruments  obtain- 
able. And  for  the  Amateur,  Student,  or  Experimenter, 
this  Unit  Set  holds  even  greater  possibilities  because 
by  assembling  and  wiring  the  Units  yourself  you  will 
become  more  expert  and  understand  the  principle  of 
operation  of  tho  apparatus  you  are  using.  Find  out 
more  about  the  DE  FOREST  Unit  Receiving  Set 
Send  for  Catalogue  W.  A. 

A 64 -page  book  of  Radio  Apparatus  that  Is  more 
tliun  a catalogue.  .Sent  postpaid  for  10  cents. 

De  Forest  Radio  Tel.  and  Tel.  Co. 

Inventors  and  Manufacturers  of 
Amateur  and  Commercial  Radio  Apparatus. 

1415  Sedgwick  Avenue,  New  York  City 
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Graduating  Students  Every  Week 

and  placing  them  in  lucrative  pocitiom  on  land  and  sea 

SERVICE  RADIO  SCHOOL 

Conceded  to  bo  tho  Foremost 
We  also  give  Correspondence  Course. 

IhpL  L,  900-2  r».  At*.  Waskfagtea,  D.  C. 


^ THEfrAUDION 

Its  early  history  and  development.  Electron 
Theory  and  Trigger  Action.  Compiled  by  a 
Chief  Electrician  (Radio)  who  was  situated 
at  the  Naval  Radio  School  as  Instructor  for 
two  years.  Written  by  an  old  amateur  for  the 
Amateurs  in  words  that  they  can  understand. 
Also  blue  print  diagrams  for  hook-ups  for 
receiving  damped  signals  (using  both  alf 
exhausted  and  gas  bulbs),  receiving  un- 
damped signals  and  regenerative  circuits. 
Two-step  Amplifier  using  same  (A)  and  (B) 
Batteries  for  both  steps.  Wireless  telephony 
with  a Power  Bulb.  Working  blue  prints  on 
how  to  build  a "One  to  One"  transformer  for 
use  with  Audlon  Amplifier.  All  for  TWO 
DOLLARS.  Address 

t.  o.  mckenzie 

104  Warburton  Ave.,  Yonkers,  N.  Y. 


WIREL  ESS  £rna“-  R*w  M*"i*t 

Magnet  wire*,  motor*,  ex- 
perimenter*' needs,  novelties  listed  in  our  Catalogue  C-3. 
Assure  yourself  of  prompt  service  and  right  prices  by  buying 
from  this  world  famed,  reliable.  Experimenters'  Supply 
House.  99  of  every  hundred  order*  received  * hipped 
ujilhln  24  houre.  Catalogue  C-3  FREE  on  request. 

THE  NEWMAN-STERN  CO.,  Cleveland.  O. 


" THERE'S  MONEY  IN  IT" 

W- LEARN  telegraphy^ 

:_  .:::~morse  and  wireless---.— 


^ TEACH  YOURSELF 

u Huai  time,  at  trifling  co*t.  with  the  wonderful  Automatic  Transmitter.  THE 
bf  NIG&APH.  Sends  unlimited  Morse  or  Continental  messages,  at  any  speed. 
Just  as  an  expert  operator  would.  Msgtetf  b 0.  $.  GsmMRtL  4 styles.  CaMiftt  free. 
OMNIGRAPH  MFG.  CO.,  89-C.  ( ortlandt  8t„  New  York 


New  Undamped  Wave  Coupler  No.  749 

Our  new  coupler  No.  749  is  82"  long,  I* 
wide,  and  10*  high,  over  all,  and  on  an 
average-sized  Antenna  tunes  to  18,000 
meters.  This  coupler,  used  with 
the  new  CHAMBERS'  SYSTEM  or 
CIRCUIT,  will  bring  in  signals 
from  domestic  and  foreign  Arc  Sta- 
tions surprisingly  loud  and  clear. 
Note  the  difference  in  size  of  our 
No.  748  and  No.  749. 

We  claim  to  be  the  original  In- 
ventors of  a SYSTEM  or  CIRCUIT 
for  the  reception  of  the  undamped 
waves  without  the  use  of  Loading 
Colls  or  Oscillating  Colls,  as  they 
are  sometimes  called;  as  with  our 
SYSTEM  or  CIRCUIT  only  two  inductively  Coupled  Colls 
are  necessary.  Circuit  supplied  with  each  coupler.  Price 
$24.00.  Send  for  descriptive  matter. 

F.  B.  CHAMBERS  & CO.  2046  Arch  Street,  Philadelphia,  Pa. 


SOUTHERN  WIRELESS  INSTITUTE 


423-425  COURTLAND  STREET 


BALTIMORE,  MD. 


Let  us  teach  you  wireless  telegraphy  by  our  home  study  method  and  in 
a short  time  fit  you  for  a position  in  the  merchant  marine,  or  ashore, 
paying  $125  per  month  and  board,  some  of  our  graduates  making  $200  a 
month.  Expert  instruction  by  correspondence  course  or  daily  classes 
at  the  institute.  :::::::::::: 

WRITE  FOR  CATALOGUE 


Free  learning  instruments  and  text  books  with  correspondence  course 
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BATTERIES 

MANUFACTURED 

BY 

THIS  COMPANY 
ARE  USED 

by  Large  Central  Light- 
ing and  Power  Com- 
panies. 

By  Telephone  and  Tele- 
graph Companies  and 
for  Wireless. 

For  Mine  Locomotives, 
Battery  Street  Cars, 
Railway  Signals,  Etc. 
For  Electrical  Vehicles 
and  Industrial  Trucks. 
For  Automobile  Start- 
ing and  Lighting. 


atteries 


have  earned  their  right  to  first  consideration  for  Wireless 
Service  and  Emergency  Lighting.  In  this  and  other  fields 
where  the  application  of  storage  battery  power  is  an  im- 
portanf  factor,  they  have  proved  their  ability  to  give  in- 
stant and  adequate  power,  and  long  life. 

Thirty-one  years  of  storage  battery  building  experience  is 
built  into  “Exlfce”  Battery.  That  experience  is  an  assur- 
ance-of  consistent  and  dependable  storage  battery  per- 
formance to  the  4‘j6xibC”  user. 

The  Electric  Storage  BatteryCo. 

The  largest  manufacturer  of  Storage  Batteries  in  the  world. 

1888  . PHILADELPHIA  - 1919 

New  York  Chicago  Cleveland  Rochester  Minneapolis  Washington  Denver 

Boeton  St.  Louis  Atlanta  Pittsburgh  Kansas  City  Detroit  San  Francisco 

Special  Canadian  Representative  - Chas.  E.  Goad  Engineering  Co.,  108  Bond  St,  Toronto 


*Extte“ 


i Bunnell  Instruments  Always  Satisfy 


Our  J ove  Detectors  Simplest  and  Best 

Sample  mailed  for  $1.44  Tested  and  Guaranteed  Galena  25  cents 

OUR  CONDENSERS,  TRANSFORMERS  ETC.,  ARE  HIGH  GRADE  BUT  INEXPENSIVE 
Sent  stamp  for  our  No.  40-W  Catalog. 

J.  H.  BUNNELL  & CO.  - - - 32  Park  Place,  New  York  City,  N.  Y. 


CON 


INSTITUTE 

25  Elm  Street,  New  York  City 


More  than  200  young  men  are  enrolled  in  our  classes 
preparing  for  employment  in  the  Merchant  Marine. 

The  demand  for  EXPERT  WIRELESS  OPERATORS 
is  enormous.  The  position  is  most  remunerative  and 
the  work  is  unusually  pleasant. 

The  junior  ship  operator  receives  $100  per 
-month,  the  senior  $125  per  month,  to  which  is 
added  $3.00  per  day  subsistence  pay  when  the  ship 
is  in  port. 

You  may  enjoy  the  life  ot  a globe-trotter  and  receive 


Telephone,  Barclay  7G10 


this  salary  by  studying  from  three  to  four  months  at 
the  Institute. 

Prospective  applicants  are  urged  to  investigate  our 
course  before  enrolling  elsewhere.  Remember  that  by 
far  the  greatest  number  of  assignments  to  the  ship  serv- 
ice are  made  in  New  York  City. 

The  Trans-oceanic  Division  of  the  Marconi  Company 
is  in  need  of  expert  Continental  Morse  operators. 

Wnte  us  for  facts  regarding  the  present  radio  situ- 
ation. 

We  have  more  than  6,000  graduates  to  our  credit. 


AMERICA’S  FOREMOST  SCHOOL 

FOR  INSTRUCTION  IN 

WIRELESS  TELEGRAPHY 

Afternoon  and  Evening  Classes  throughout  the  year. 

Branch  School : New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 
Address  all  inquiries  to  Director  of  Instruction 
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An  Experimental  Set  in  New  Yerk  which  receive*  signals  from  stations  a mile  away  and  across  the  ocean  at  the  < 


Radio  Intelligence  in  the  Army 

Third  Art  icle  of  a series  on  Wirt  less  in  the  A.  E.  F 

By  Limit.  Col.  L.  R.  Knuun  and  Capt.  Willis  H.  Taylor,  Jr. 


NC-4 — ELECTItOSE  Equipped 


HATS  OFF  TO  THE  NAVY 


Digitized  by 


Google 


INSULATION 

“MADE  IN  AMERICA” 


INSULATION 

“MADE  IN  AMERICA” 


Louia  Steinberger's  Patents 


ELECTROSE  INSULATORS 

FIRST  TO  CROSS  OCEAN  IN  AIR 

Standard  of  the  World  for  High  Frequency  Currents  Used  by  UNITED 
STATES  NAVY  and  ARMY,  and  the  Wireless  Telegraph  and  Telephone 

Companies 


_ - i ' - 


■‘By  courier,  coach  and  sail-boat,  it 
took  days  for  the  news  of  Waterloo 
to  reach  London.  During  Lieut 
Commander  Read’s  flight  to  Halifax, 
Assistant  Secretary  Roosevelt  in 
Washington  sent  a radio  message  to 
NC-4,  of  whose  position  in  air  he  had 
no  knowledge.  In  three  minutes  he 
had  a reply.” 

Extract  from  New  York  World.  June  *. 
1919. 


U.  8.  a Caaaln  and  U.  S.  S.  McDougal  Working  Up  a Smoke 
Screen — ELECTROSE  Equipped. 


Medal  and 
Diploma  received 
at  World’s 
Colombian  Expo- 
sition, Chicago, 
1898 


INSULATION 

“MADE  IN  AMERICA” 

LOUIS  STEINBLRt  ,EK  S PATENTS 


U.  8.  a G-S— ELECTROSE  Equipped. 


Medal  and 
Diploma  received 
at  World’,  Fair, 
St.  Louie. 
IBM 


SOLE  MANUFACTURERS 
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66-82  Washington  Street 
66-76  Front  Street 


27-37  York  Street 
1-23  Flint  Street 


- - „ V*v  w - " y—w  UU-/U  I mmii  jiirei  i usii  jucri 

Brooklyn,  N.  Y.,  America 


January,  1920 
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Accurate 


Capacity  Measurements 

/ 

Radio  Engineer*  and  Inspectors  will  welcome  this  unique  instrument — 

The 


The  application  of 
this  remarkable  instru- 
ment is  exceptionally 
simple  and  merely  in- 
volves having  available 
a proper  source  of  al- 
ternating current. 


Bulletin  3001 -A  giving  com- 
plete information  will  be  fur- 
nished upon  request. 


Weston  Electrical  Instruments  for  every  field  of  Indicating  Electrical  Measurement 

Address  your  nearest  Weston  Agent,  or  write  the  Home  Office  for  Catalogs  and  Bulletins,  stating  the  especial  field  that  Interests  you. 

Weston  Electrical  Instrument  Company,  27  Weston  Ave.,  Newark,  N.J. 
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Model  372 
Direct  Reading 

Microfaradmeter 


It  furnishes  a means 
for  determining  the  ca- 
pacity values  of  AN- 
TENNAE or  CON- 
DENSERS instantane- 
ously and  within  an 
ACCURACY  OF  1 
PER  CENT  over  a 
considerable  range  of 
voltage  and  frequency 
variation. 
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12  Step  Inductor,  Type  111 


7 ''HIS  instrument  is  a compact  unit  of  inductance,  adjustable  by 

twelve  gteps  and  divided  into  three  sections,  so  arranged  that  the 
. • . * tl_  -Y. i i. 


sections  not  in  use  are  automatically  cut  out.  The  coils  are  bank 
wound  to  reduce  distributed  capacity,  and  form  wound  to  largely 
eliminate  solid  dielectric  in  the  fields.  The  design  is  such  that  two  or 
more  of  these  units  may  be  placed  side  hy  side,  coupling  being  varied 
by  moving  them  nearer  to  or  farther  away  from  each  other. 


Full  data  will  be  furnished  upon  request 

Prices,  according  to  inductance $ 1 2.00  to  $ 1 6.00 

GENERAL  RADIO  COMPANY 

General  Radio  Building  - - - CAMBRIDGE,  MASS.,  U.  S.  A. 
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FOR  RADIO 
RECEIVING 


Telemegafone 

The  Most  Efficient 
Telephone  Receiver 
and  Loud  Speaker 


The  most  rugged,  simple  and 
reliable  instrument  yet 
produced  for  the 
reproduction  of  sound 

For  Radio,  it  is  not  only  a most 
sensitive  receiver  when  used  with  the 
head-set,  but  is  also  the  most  power- 
ful loud  speaker  manufactured. 

The  powerful  Magnavox  Telemega- 
fone fills  a long  felt  need  of  public 
speakers  and  places  of  amusement 

*-  B The  Magnavox  Telemegafone  enabled 

B President  Wilson  to  speak  to  50,000 
people  at  San  Diego.  The  President’r 
PRICE  $75.00  ' Victory  Loan  message  was  trans- 

Connect  AA  to  Radio  Receiver  and  BB  to  6-volt  storage  battery!  mitted  by  radio  telephone  from  an 

airplane  and  reproduced  by  the  Mag- 
i ( )R  m usk  ami  \ ok  h navox  Telemegafone  to  20,000  people 

assembled  in  front  of  the  Treasury 
Building  at  Washington,  D.  C. 

Immediate  Deliveries  — Send  for  Bulletin 


PAViNTtD  U S A AND  FCmiGwCOVUTRUS 


PRICE  $150.00 

With  attachment  for  Phonograph  as  shown 
Operates  from  6-volt  storage  battery 


2701-2759  East  Fourteenth  Street 

Oakland,  California 
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Federal  Radio  Accessories  and  Parts 


Are  Distinguished  for  Their 
Reliability,  Quality  and  Efficiency 

WRITE  FOR  BULLETIN  101  AND  102 

fidarat  Type  A./TUi  Tnrofomtc 

riChxII  /TChssB 

Detector*^  « ®f) 


No.  226-W  Type  A 

AUDIO  FREQUENCY 
Transformer 
$7.10  each 


to  K>Hs 


No.  52-W  2200  Ohms 


LIBERTY  HEAD  SET 
$12.50  per  set 


$7.10  each  CIRCUIT  WITH  TWO  STAGE  AMPLIFIER  $12.50  per  set 

One  226-W  Transformer  with  one  Marconi  V.  T.  gives  an  energy  amplification  of  400  times. 

(Audibility  amplification  of  20  times.) 

Two  226-W  Transformers  with  two  Marconi  V.  T.’s  give  an  energy  amplification  of  160,000  times. 

(Audibility  amplification  of  400  times.) 

Federal  Telegraph  and  Telephone  Co. 

Buffalo,  New  York 


THE  SECONDARY  CONDENSER  CURVE 
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shows  the  performance  of  “RADISCO”  long-wave 
coils  used  at  Brookline,  Mass.,  with  a short  amateur 
antenna.  All  the  stations  noted  were  received  in  several 
hours  time — and  but  one  tube  was  used. 
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European  Stations  for  $6.60! 

Primary  No.  LRD  1200  » 

Secondary  No.  LRD  1200  - 

Tickler  No.  LRD  550  P?%i 


$6.60 

Postpaid 
and  Insured 


mmmsm  WHY  N0T  duplicate  this? 

; ! j|.  ||||^  Hi  Pjf 

i I Write  for  our  “Bulletin  10”  and  other  literature,  listing 

a complete  line  of  high  grade  radio  apparatus. 

Telephone:  Ft.  H01  1394 

ATLANTIC  RADIO  CO.,  34  B&tterymarch  Street,  Boston,  Mass. 
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WESTINGHOUSE 

ELECTRIC 


Radio  Equipments  ^ 
require  the  highest 
grade  of  instruments 
consistent  with  reliable 
service  and  the  available 
space. 


iion 


The  Type  B X 


was  especially  developed  for  Radio  application. 
Operating  on  the  D’Arsonval  principle,  it 
will  measure  vacuum-tube  filament  currents 
and  other  direct  currents  used  in  wireless 
work,  while  for  radio  frequency  cur- 
rents  it  is  provided  with  a self- 
v;.  contained  heater  and  thermc- 


RADIO 

AMPERES 
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THE  LATEST  DEVELOPMENT 

IN  THE  WIRELESS  FIELD 


The  wireless  improve- 
ment COMPANY  has 

assigned  the  following  type  num- 
bers to  its  post-war  apparatus — now 
being  offered  to  the  high  grade 
experimenter,  schools,  laboratories, 
etc.,  who  realize  the  wisdom  of  buy- 
ing only  that  type  of  equipment 
which  may  be  found  in  use  by  the 
armies  and  navies  of  the  world, 
especially  the  United  States  Army 
and  Navy  and  by  commercial  and 
similar  concerns. 


110  V NATt 

SUPPLY  Ml 

u 


AUDION  CONTROL  BOX 
T«rt  n-itu  sfRNoi-T 
WIRELESS  IMPROVEMENT  CO 
gl  e£ST  St.  tOM  J.SA 


©;;y©  © ; 0 &V.  © 


TYPE  WI-105A 

Single  Detector  Stand.  (Navy  Type 
with  galena  crystal.) 

TYPE  WI-106A 

Audion  Control  Box.  Can  be  used 
with  any  type  of  receiving  circuit. 

TYPE  WI-107A 

Aerotype  Receiver  and  Two  Stage 
Amplifier,  combined.  Wave  length 
range  : 200  to  3,000  meters. 

TYPE  WI-111A 

Single  Vacuum  Tube  Base  Socket. 

TYPE  WI-112A 

Double  Vacuum  Tube  Base  Socket. 

TYPE  WI-114A 

Triple  Vacuum  Tube  Base  Socket. 

TYPE  WI-120A 

Grid  Condenser.  Small  mica  Dielec- 
tric condenser.  Capacity : 0.0006  Mfd. 


TYPE  WI-121A 

Telephone  Condenser.  Small  Mica 
dielectric  condenser.  Capacity : 
0.0025  Mfd. 


TYPE  WI-122A 

Grid  Leak  Resistance, 
closed.  Moisture  proof. 


Glass  en- 


TYPE  WI-126A 

Crystal  Detector, 
closed  type. 


Dust  proof — en- 


TYPE  WI-129A 

Audion  Control  Box.  Provided  with 
filter  system  so  that  in  addition  to 
the  plate  battery  of  40  volts,  110  volt 
supply  may  be  used  in  the  plate  cir- 
cuit. 


On  this  page,  in  the  next  or  subsequent  issues,  will  be  announced  additional 
designs  with  their  type  numbers,  etc.,  as  well  as  other  developments  of  interest 
to  the  art. 

WIRELESS  IMPROVEMENT  COMPANY,  Inc. 

Radio  Engineers,  Manufacturers  and  Distributors, 


47  West  Street, 


New  York,  U.  S.  A. 


If  this  page  is  cut  out  and  appended  to  the  same  page  cut  from  the  editions  to  fol- 
low, a complete  file  of  very  interesting  information  will  soon  be  available.  (No.  1 ) 
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WORLD  WIDE  WIRELESS 


Honors  for  E.  F.  W.  Alexanders  on 


PRNST  F.  W.  ALEXANDERSON  consulting  en- 
gineer  of  the  General  Electric  Company,  whose  in- 
ventions have  made  possible  the  plan  of  the  Radio  Cor- 
poration of  America  to  connect  the  nations  of  the  world 
by  wireless  has  just  been  doubly  honored  as  the  result 
of  his  remarkable  achievements. 

The  Institute  of  Radio  Engineers,  an  international  or- 
ganization, elected  him  vice-president  and  awarded  him 
a handsome  gold  medal,  “in  recognition  of  distinguished 
service  in  radio  communication  in  1919.” 

Dr.  Alexanderson  has  gained  a world-wide  fame  in  the 
inventive  and  radio  fields.  Of  his  many  inventions  more 
than  one  hundred  are  protected  by  patents  in  the  United 
States  and  other  countries.  Foremost  of  these  is  his  high 
frequency  alternator,  which  makes  possible  the  sending 
of  one  hundred  words  a minute  by  wireless,  as  compared 
with  twenty  under  other  conditions. 

Dr.  Alexanderson  was  born  in  Sweden,  and  is  the  son  of 
Prof.  A.  M.  Alexanderson.  He  was  educated  in  institu- 
tions abroad  and  came  to  America  in  1901,  accepting  em- 
ployment with  the  C.  & C.  Electric  Company  of  New 
Jersey.  A year  later  he  entered  the  drafting  department 
of  the  General  Electric  Company.  Two  years  later,  in 
1904,  he  was  transferred  to  the  engineering  department 
of  the  company.  His  ability  and  many  inventions  soon 
won  him  promotion  as  consulting  engineer  in  charge  of 
radio  work. 


Radio  Corporation  of  America  Plans  Commercial 
Wireless 


/'"OUTLINES  of  a plan  which  it  is  expected  will  even- 
^ tually  link  the  principal  nations  of  the  world  into  a 
comprehensive  chain  of  commercial  wireless  communica- 
tion were  made  known  following  the  election  of  officers 
and  directors  of  the  Radio  Corporation  of  America,  the 
new  corporation  formed  to  acquire  the  Marcoqj  interests 
in  the  United  States  with  the  support  of  the  General 
Electric  Company  of  Schenectady. 

Edward  J.  Nally,  who  has  devoted  his  life  to  com- 
munication service  and  who  for  a number  of  years  has 
been  vice-president  and  general  manager  of  the  Marconi 
Wireless  Telegraph  Company  of  America,  has  been 
elected  president  of  the  Radio  Corporation. 

Confirming  the  belief  that  the  organization  of  the  Radio 
Corporation  will  mean  an  immediate  expansion  of  wire- 
less development,  the  following  statement,  outlining  the 
aims  of  the  new  company  and  planning  the  establishment 
of  a world-wide  commercial  wireless  service  has  been 
made  by  Mr.  Nally : 

“The  principal  aim  and  purpose  of  the  Radio  Corpora- 
tion of  America  will  be  the  establishment  and  mainte- 
nance of  trans-oceanic  and  long  distance  overland  com- 
munication. 

“The  Radio  Corporation  has  been  greatly  strengthened 


through  its  connection  with  the  General  Electric  Com- 
pany by  reason  of  "which  it  will  have  available  for  its 
use  the  valuable  wireless  apparatus  recently  developed 
by  the  General  Electric  Company,  the  principal  device 
being  already  widely  known  as  the  Alexanderson  high- 
frequency  alternator. 

“Through  agreements  made  with  the  Marconi’s  Wire- 
less Telegraph  Company,  Ltd.,  of  England,  new  powers 
and  privileges  are  granted  the  Radio  Corporation,  ex- 
tending its  scope  of  activity  and  providing,  among  other 
things,  for  the  formation  of  a South  American  company 


The  New  Brunswick  high  power  station  of  the  Radio  Corporation  of 
America,  operated  by  the  Navy  during  the  war  period,  is  well  equipped 
to  enable  wireless  t«  compete  with  the  cables  in  trans-oceanic  communi- 
cation. The  photo  shows  the  giant  200-kw.  high  frequency  alternator  with 
dynamo  at  the  right  and  the  transformers  on  top 

to  be  managed  by  it.  The  Radio  Corporation  will  own 
the  majority  of  stock  in  various  companies  which  will 
construct  stations  in  South  America  for  communication 
with  the  United  States  and  England,  and  in  due  course 
with  other  countries. 

“It  is  confidently  expected  that  this  will  be  the  fore- 
runner of  similar  plans  for  the  further  extension  of  trans- 
oceanic wireless.  Thus,  the  Radio  Corporation  of  Amer- 
ica, under  traffic  arrangements  with  the  British  company 
and  others  will  be  enabled,  as  soon  as  its  stations  are  re- 
turned by  the  government,  to  start  traffic  with  the  Brit- 
ish Isles,  Norway,  France  and  Japan  in  addition  to  the 
South  American  project  already  referred  to. 

“Under  new  conditions  of  financial  strength,  and  in 
possession  of  the  engineering  resources  of  the  General 
Electric  Company,  with  a departmental  staff  of  excep- 
tional experience  and  ability,  the  company  expects  to 
attain  the  great  objective  for  which  it  has  always  aimed, 
namely,  a world-vv’de  system  of  commercial  wireless  com- 
munication. 
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“In  accordance  with  what  is  understood  to  be  the 
wishes  of  the  United  States  Government,  effective  means 
have  been  taken  to  see  to  it  that  the  actual  control  of  the 
Radio  Corporation  shall  at  all  times  remain  in  the  hands 
of  loyal  American  citizens  or  corporations.”' - 

Radio  stations,  which  the  corporation  is  waiting  for 
the  Government  to  relinquish  control,  are  the  transmit- 
ting station  at  New  Brunswick  and  the  receiving  station 
at  Belmar,  N.  J.,  which  will  be  used  for  the  British  serv- 
ice ; Marion,  Mass.,  and  Chatham,  Cape  Cod,  sending  and 
receiving  for  Scandinavian  service,  and  Tuckerton,  N.  J., 
for  sending  and  receiving  from  France.  Hawaii,  Japan 
and  China  operations  will  be  conducted  from  Balinas  and 
Marshal,  near  San  Francisco. 


Wireless  a Boon  to  Americans  at  Constantinople 

EVERY  afternoon  the  wireless  apparatus  on  the  Amer- 
ican cruiser  Galveston,  which  has  been  lying  in  the 
Golden  Horn  at  Constantinople  for  many  weeks,  catches 
from  six  to  eight  foolscap  sheets  full  of  news  as  it  crosses 
'the  Atlantic  for  the  United  States,  and  every  evening  the 
day’s  crop  is  handed  out  to  Americans  and  others  thirsty 
for  tidings  of  the  outside  world. 

In  the. absence  of  a real  local  American  newspaper  the 
United  States  Naval  Radio  forms  practically  the  only 
source  of  quick  information.  Sailor  men  do  all  the  work 
and  the  more  ambitious  on  the  staff  have  started  a 
cartoon  supplement  to  the  regular  edition. 


English  Marconi  Co.  Increases  Capital 

FOLLOWING  the  sale  of  its  holdings  in  the  American 
company  to  the  General  Electric  Company,  Marconi’s 
Wireless  Telegraph  Company,  Ltd.,  London,  has  an- 
nounced an  increase  in  its  capital.  The  official  notice  says : 
“At  an  extraordinary  general  meeting  of  the  company  a 
resolution  was  passed  authorizing  the  increase  of  the  com- 
pany’s capital  by  £1,500,000.  On  November  28,  1919,  the 
confirmatory  meeting  was  held. 

“At  these  meetings  the  chairman  informed  you  of  the 
important  and  extensive  developments  of  the  company’s 
business  and  the  necessity  for  the  substantial  increase  of 
the  company’s  capital  in  order  to  provide  for  the  com- 
mitments already  entered  into  and  to  be  ready  to  carry 
out  the  offer,  if  and  when  called  upon  to  do  so,  which 
the  company  has  made  to  the  Government  to  construct 
and  organize  a thorough  and  efficient  wireless  telegraph 
service  between  all  distant  parts  of  the  empire  and  the 
mother  country. 

“In  these  circumstances  and  for  the  reason  which  has 
already  been  given  at  the  extraordinary  general  meeting, 
it  was  regarded  as  inexpedient  to  distribute  a cash  bonus 
to  the  shareholders,  but  a promise  was  made  that  this 
should  be  compensated  for  by  the  terms  of  the  issue  of 
the  new  capital. 

“The  directors  have  pleasure  in  informing  you  that 
in  fulfilment  of  this  promise  they  have  decided  to  issue 
the  whole  of  the  increased  capital  to  shareholders  only 
at  £2  per  share  premium.  This  will  entitle  every  share- 
holder, whether  he  holds  preference  to  ordinary  shares, 
to  secure  one  new  share  at  the  price  of  £3  for  every  share 
he  may  hold  on  December  4,  1919,  when  the  register 
closed.” 


Lightships  to  Have  Wireless 

AS  a measure  of  protection  for  the  sturdy  seamen  who 
man  the  chain  of  lightships  marking  harbor  en- 
trances and  shoal  spots,  the  length  of  the  two  coastlines, 
the  Lighthouse  Board  at  Washington  is  considering  in- 
stalling wireless  apparatus  aboard  each  ship  and  it  is 
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probable  that  the  plan  will  be  put  through  in  the  imme- 
diate future. 

The  necessity  for  bringing  these  ships  into  radio  com- 
munication with  the  land  was  brought  home  forcibly  to 
the  government  two  winters  ago  when  Cross  Rip  Light- 
ship was  tom  from  her  moorings  in  Nantucket  Sound 
during  a terrific  storm  and  was  swept  to  her  doom  car- 
rying 10  men  to  watery  graves.  The  tragedy  has  taken 
its  place  with  the  gruesome  list  of  sea  mysteries,  for  the 
ship  was  without  means  of  communication  to  tell  of  her 
plight  or  to  ask  assistance. 

To  guard  against  a repetition  of  this  disaster,  the  de- 
partment is  desirous  of  restoring  wireless  on  each  of  the 
67  lightships  stationed  far  out  to  sea,  keeping  lonely 
vigils  that  shipping  may  be  protected.  During  the  war 
they  were  so  equipped  as  to  make  possible  the  dispatch 
of  warning  of  possible  enemy  raids  on  the  coast.  Last 
July  the  apparatus  on  all  vessels  was  removed,  excepting 
Nantucket  and  Cross  Rip  Lightships,  which  are  stationed 
in  exposed  positions,  and  it  was  deemed  advisable  to 
have  these  two  light  vessels  retain  their  outfits. 


Gen.  Squier’s  Report  Praises  American  Radio  Men 

WHEN  it  came  to  war-time  electrical  inventions,  espe- 
cially those  in  the  field  of  radio  communication, 
American  experts  accomplished  brilliant  work  and  more 
than  held  their  own  with  experts  of  the  allies  and  the 
enemy  powers,  according  to  the  annual  report  of  Major 
General  George  O.  Squier,  chief  signal  officer  of  the 
Army. 

“Invention  in  telegraphic  and  telephonic  science 
reached  its  apparent  climax  in  the  perfection  by  American 
officers  of  the  airplane  telephone  apparatus,  whereby  an 
aviator  can  communicate  vocally  with  the  earth  or  with 
other  planes,”  Gen.  Squier  said. 

The  report,  which  throws  light  on  many  unrevealed 
incidents  in  the  electrical  side  of  the  war,  mentions  that 
possibility  of  the  enemy  cutting  all  cable  lines  caused 
much  concern  in  the  early  months  of  the  war,  and  led 
to  work  being  pushed  on  auxiliary  radio  stations,  espe- 
cially on  the  construction  at  Bordeaux  of  what  was  in- 
tended to  be  the  longest-range  station  in  the  world.  Dis- 
covery of  the  fact  that  it  was  possible  to  “tap”  a cable 
without  detection  increased  the  anxiety  of  the  govern- 
ment to  complete  the  air  communication  lines. 

The  report  records  the  unsuccessful  search  made  in 
1917  of  the  Atlantic  coast  for  the  secret  enemy  cable 
which,  apparently  authentic  information  said,  had  been 
laid  by  German  submarines. 


Wireless  to  Help  Traffic  Across  Sahara  Desert 

'T'HE  army  air  sendee  of  France  has  been  assigned  the 
task  of  conquering  the  Sahara  desert.  The  camel, 
conqueror  of  the  desert  wastes,  must  now  defend  his  title 
and  his  right  to  monopoly  in  desert  realms  against  the 
intrusion  of  the  aeronaut,  the  French  government  an- 
nounces. 

The  government  hopes  to  establish  postal,  express  and 
freight  aerial  routes  through  the  whole  length  and  breadth 
of  the  desert. 

France’s  immediate  object  in  the  aerial  conquest  of  the 
Sahara  is  to  uplift  the  inhabitants  of  the  border  regions 
of  the  French  colonial  possessions  of  Algeria,  Tunis  and 
Morocco  and  of  the  French  colonies  along  the  western 
coast  of  Africa. 

Major  Vuelleman  and  Lieutenant  Dagneux,  the  French 
aviators  who  recently  flew  to  Constantinople,  have 
been  commissioned  to  work  out  the  details  of  the 
project.  They  hope  to  be  ready  to  establish  regular 
flights  early  next  spring. 
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The  first  lines  will  start  from  Algeria  and  will  pass  by 
the  Oran  peninsula  to  Timbuktu,  the  famous  trading  post 
in  the  southwestern  part  of  the  Sahara. 

The  flight  will  be  divided  into  five  stages.  The  first 
step  will  be  about  600  miles,  the  second  400  miles,  the 
third  250  miles,  the  fourth  500  miles  and  the  last  one  a 
little  over  600  miles. 

In  order  to  make  the  line  permanent  and  in  order  to 
aid  lines  to  be  established  in  the  future,  the  government 
will  install  sufficient  wireless  stations  throughout  the 
western  Sahara  to  enable  airplanes  to  keep  in  constant 
communication  with  at  least  one  station. 

Gasoline  and  oil  stations  will  also  be  installed  at  each 
of  the  wireless  posts.  An  automobile  rescue  service  will 
be  established  which  will  enable  rescue  parties  to  search 
for  airplanes  the  moment  any  are  lost  track  of  by  the 
chain  of  wireless  stations. 

Sufficient  police  force  to  protect  the  aviators  and  pas- 
sengers from  savage  tribes  and  from  wild  animals  when 
planes  are  forced  to  descend  in  the  wilderness  will  also 
be  organized  by  the  government.  The  government  counts 
largely'  upon  gaining  the  co-operation  of  friendly  and 
partly  civilized  tribes  in  making  the  vast  region  safe  for 
the  aviators,  and  in  keeping  the  country  policed. 

Immediately  following  the  establishment  of  the  initial 
line  the  government  hopes  to  replace  all  of  the  camel 
caravan  lines  and  to  make  the  latter  entirely  unnecessary. 


Negro  Operator  in  Overseas  Service 

T>  ERRY  VAN  DERZEE,  Topeka,  will  sail  for  overseas 
service  as  a wireless  operator,  according  to  word  re- 
ceived in  Topeka  by  his  father. 

Perry  Van  Derzee  is  thought  to  be  the  only  negro 
wireless  operator  holding  a United  States  Government 
radio  license.  He  is  a graduate  of  three  wireless  schools. 


Wireless  Operator  Loses  Life  in  Storm 

'T'HE  French  steamer  Madonna  arriving  here  from 
Naples  reported  the  loss  of  Chief  Wireless  Operator 
Bergis,  who  disappeared  at  the  height  of  a storm  during 
the  trip.  He  left  the  bridge  at  9 o’clock  one  morning  to 
go  to  breakfast  and  is  believed  to  have  been  washed 
overboard. 


New  Device  Rings  Bell  to  Call  Wireless  Operator 

A REMARKABLE  development  of  wireless  was  dem- 
onstrated  recently  at  the  Marconi  headquarters  at 
Chelmsford,  England.  An  emergency  calling  device  has 
been  invented  which  enables  a ship  in  distress  to  ring 
alarm  bells  on  other  ships  within  wireless  range. 

Up  to  now  it  has  been  necessary  for  every  vessel  car- 
rying wireless  to  have  an  operator  always  “listening  in.’’ 
The  new  invention  means  that  the  wireless  plant  will  need 
no  more  attention  than  an  ordinary  telephone. 

A ship  will  “ring  up”  and  the  operator  will  then  take 
the  message.  There  will  be  no  need  for  him  to  remain 
glued  to  his  instrument  all  day. 


British  Wireless  Station  in  Bermuda 

'T'HE  British  Government  is  to  open  a wireless  station 
in  Hamilton,  Bermuda,  for  commercial  business  with 
Canada,  the  West  Indies  and  the  United  States. 

The  colony  will  get  one  penny  on  each  shilling  of  local 
business.  The  rate  to  Halifax  will  be  one  shilling  a 
word. 


French  Adopt  Wireless  on  Railroads 

T>  AILWAY  accidents  have  been  so  frequent  and  dis- 
astrous  recently  that  French  engineers  after  experi- 
menting with  new  methods  have  installed  a new  system 
of  railway  signaling  based  on  the  principles  of  wireless 
telegraphy.  The  old  system  has  always  been  considered 
good,  but  such  speed  has  been  attained  by  locomotives 
that  it  is  now  inefficient. 


Another  U.  S.  Radio  Compass  Station  Erected 

'T'HE  U.  S.  Naval  Radio  Compass  Station  at  Surfside, 
Nantucket  Island,  latitude  41  deg.  14  min.  42  sec. 
North,  longitude  70  deg.  05  min.  56  sec.  West,  call  letters 
NBS,  was  placed  in  commission  January  9,  1920,  to  fur- 
nish radio  compass  bearings  to  passing  vessels. 


Giant  tuning  coil  at  the  New  Brunswick  high  power  station 


Wireless  Between  Mexico  and  Chili  Possible 

'T'HE  possibility  of  establishing  wireless  communication 
between  Mexico  and  Chili  has  been  demonstrated  in 
the  most  casual  manner  through  the  intercepting  by  the 
wireless  station  of  the  University  of  Santiago  de  Chili 
of  more  than  2,000  words  sent  from  the  Mexican  station 
at  Chapultepec. 

The  operator  at  the  receiving  station  experienced  not 
the  slightest  difficulty  in  the  transcription  of  the  message. 
This  occurrence  has  been  widely  commented  upon,  as 
much  in  Mexican  as  in  Chilean  official  circles,  and  it  is 
hoped  that  within  a short  time  it  will  be  possible  to  estab- 
lish a regular  service  between  the  two  countries.  In  the 
last  few  days  various  messages  have  been  exchanged  with 
utmost  clarity  from  Chapultepec  to  the  University  of  San- 
tiago de  Chili. 
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Wireless  in  Foreign  Trade 

Its  Valuable  Influence  in  Promotion  of  International 
Commerce— Importance  of  The  Radio  Corporation  of 
America.  The  New  Company  Which  Combines  the 
Marconi  Activities  With  the  Wireless  Interests  of  The 
General  Electric  Company 


rPHE  post-bellum  problems  relating  to  commerce  which 
are  of  special  interest  and  pertinency  to  American 
business  are  those  connected  with  the  means  whereby  the 
international  exchange  of  commodities  which  are  pro- 
duced or  consumed  by  the  United  States  may  be  enlarged 
and  expanded.  The  war  put  upon  the  United  States  the 
responsibility  of  supplying  foreign  countries  with  amounts 
of  American  products  in  volume  and  value  far  beyond 
any  previously  conceived  possibility  or  capacity.  It  did 
this,  too,  under  the  stress  of  most  unfavorable  conditions 
of  transportation,  of  labor  resources  and  of  other  neces- 
sary factors  of  commerce  and  industry. 

It  was  a revelation  to  our  own  people  of  an  unsus- 
pected capacity  for  trade  with  the  outside  world,  opened 
a vista  of  possibilities  for  commercial  development  such 
as  had  never  been  anticipated,  and  mirrored  opportunities 
which  American  enterprise  is  eager  to  improve.  Hence 
the  wide  discussion  of  the  problems,  methods,  means  and 
instrumentalities  of  foreign  commerce  in  publications  de- 
voted to  trade,  finance  or  economics.  Many  of  the  ques- 
tions involved  have  been  argued  and  discussed  from  ev- 
ery conceivable  angle,  while  others  of  equal  importance 
have  received  very  little  consideration.  Of  this  latter 
class  none  has  greater  influence  upon  success  in  estab- 
lishing and  maintaining  foreign  commerce  than  that  con- 
nected with  the  means  of  communication  between  buyer 
and  seller,  principal  and  representative,  in  countries  hav- 
- ing  international  relations  in  commerce. 

Trade  Follows  Communication 

An  old  and  familiar  commercial  adage  tells  us  that 
“trade  follows  the  flag.”  In  a sense  that  is  true,  and  it 
expresses  a fact  that  is  strongly  emphasized  in  the  efforts 
to  build  up  an  American  merchant  marine.  But  of  much 
wider  application  is  the  equally  correct  statement  that 
trade  follows  means  of  communication. 

The  main  differences  between  foreign  and  domestic 
trade  are  those  of  time  and  distance,  but  chiefly  time. 
“It  takes  two  to  make  a bargain,”  and  the  bargain,  to  be 
satisfactory,  should  be  explicit  as  to  many  details.  “If 
you  would  come  to  a firm  agreement  with  a man,  meet 
him  face  to  face,”  is  a piece  of  advice  not  often  physically 
followed  in  the  transactions  of  international  commerce. 
But  it  has  been  made  intellectually  possible  by  the  magic 
touch  of  constructive  science.  The  Marconigram  is  the 
effective  medium  which  puts  Tokio  face  to  face  with 
New  York,  or  Buenos  Ayres  with  Washington.  And  the 
same  medium,  capable  of  indefinite  enlargement,  is  rap- 
idly extending  its  sphere  so  that  its  expansion  will  keep 
pace  with  the  broadening  advance  of  America’s  foreign 
commerce.  “World-wide  Wireless”  is  already  an  accom- 
plished fact,  and  its  ramifications  are  rapidly  being  ex- 
tended to  cover  the  widest  range  of  commercial  need. 

Why  Wireless? 

The  importance  of  means  of  communication  as  a factor 
in  the  promotion  of  foreign  commerce  is  so  obvious  that 
it  needs  no  elaboration,  but  their  quality  and  character 
are  matters  of  considerable  importance.  The  main 
requisites  are  that  it  shall  be  quick,  reliable  and  as  inex- 
pensive as  possible.  Speed  is  the  vital  point  in  telegraphic 
communication  on  commercial  affairs.  “Do  it  now” 
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stands  first  among  the  commandments  of  business  dili- 
gence. Upon  the  basis  of  speed  the  Marconigram  stands 
first  among  the  factors  of  international  communi- 
cation, with  less  physical  and  mechanical  impediments 
to  rapid  transmission  than  any  other.  Its  accuracy  is  no 
less  emphatic  than  its  speed.  The  great  improvements 
made  to  extend  the  range  and  amplify  the  resonance  of 
the  transmitting  and  receiving  mechanisms  of  wireless 
telegraphy  make  radiograms  the  most  reliable  of  all  the 
methods  of  long-distance  communication.  The  cost  of 
wireless  communication  is  considerably  less  than’ that  of 
any  other  international  service,  and  this  makes  it  possible 
and  profitable  to  use  it  much  more  liberally  than  any 
other  systems  the  tolls  of  which  are  so  onerous  as  to  be 
prohibitive  except  in  emergencies. 

In  wireless  telegraphy,  therefore,  lies  the  hope  of  future 
satisfaction  in  the  work  of  communication  between  the 
home  and  foreign  fields  of  commerce.  Wireless,  as  the 
efficient  connecting  link  between  port  and  port,  the 
American  manufacturer  and  the  foreign,  consumer,  the 
foreign  representative  and  the  home  concern,  broadens 
the  outlook,  makes  straight  the  ways  of  communication 
and  speeds  up  the  transactions  of  international  com- 
merce. 

Prompt  Dispatch  of  Marconigrams 

With  the  great  revival  and  eager  competitions  of  in- 
ternational commerce  which  have  followed  the  World 
War  there  has  come  a demand  for  telegraph  service 
which  is  unprecedentedly  large.  To  the  cable  lines  the 
demand  has  so  taxed  the  capacity  of  the  existing  plants 
that  they  are  in  a state  of  chronic  congestion,  involving 
many  delays  in  transmission  that  greatly  reduce  the  value 
of  the  service.  The  demands  on  the  Wireless  have  sim- 
ilarly increased,  but  the  capacity  of  radio  service  is  elastic 
where  that  of  the  cable  is  circumscribed,  arid  it  can  be 
speeded  up  in  the  volume  of  work  of  which  it  is  capable 
in  a way  to  keep  pace  with  every  call  upon  it. 

This  elasticity  of  capacity  is  a strong  factor  in  the  in- 
fluence which  wireless  telegraphy  exerts,  and  which  it 
will  continue  to  exercise,  over  the  expansion  and  welfare 
of  American  commerce  with  the  nations  of  the  world. 
Extensions  of  service  as  they  may  require  enlargements 
of  plant,  can  be  effected  with  infinitely  less  expense  than 
is  involved  in  the  laying  of  new  lines  of  transoceanic 
cable.  The  potentialities  of  progress  in  wireless  are  prac- 
tically unlimited  to  those  who  own  and  control  the  pat- 
ented improvements  that  have  made  expansion  possible. 
So  that  however  great  the  need  of  extended  facilities  for 
transmission  of  messages  overseas,  the  wireless  service 
can  be  enlarged  to  meet  it. 


The  Radio  Corporation  of  America 
The  Marconi  Wireless  Telegraph  Company  of  Amer- 
ica, which  , built  up  for  this  country  the  wireless  enter- 
prise which  gave  to  the  United  States  its  commercial 
wireless  connection  with  Europe  and  the  other  con- 
tinents, has  recently  been  acquired  by  a new  corporation, 
the  Radio  Corporation  of  America.  That  corporation 
acquired,  in  addition  to  the  stations  and  wireless  installa- 
tions of  the  American  Marconi  Company,  the  manufac- 
turing branch  of  business  with  its  valuable  American  pat- 
ents, the  Marconi  Institute  for  the  training  of  radio  men 
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and  all  the  property  of  that  company,  also  all  of  the  wire- 
less interests  of  the  General  Electric  Company,  making 
it  the  most  complete  and  best  equipped  radio  organiza- 
tion in  the  world. 

An  American  organization  in  every  particular,  the  Ra- 
dio Corporation  of  America  is  entirely  independent  of 
any  other  corporation,  although  it  has  traffic  agreements 
with  the  British  Marconi  Company,  the  French  Marconi 
Company,  and  the  Governments  of  Norway  and  Japan. 
It  has  thus  excellent  facilities  which  make  it  the  controller 
of  a wireless  service  that  is  world-wide.  It  has  stations 
on  the  Atlantic  and  Pacific  Coasts  of  this  country,  and  at 
Honolulu  and  Japan,  for  communications,  via  its  Pacific 
Station,  to  the  Hawaiian  Islands,  and  the  Far  East. 

Wireless  to  South  America 

In  addition  to  its  installation  in  United  States  territory 
the  Radio  Corporation  is  organizing  a new  company  to 
be  called  the  Radio  Corporation  of  South  America,  to 
cover  South  America  with  wireless  installations  which 
will  give  to  the  United  States  a direct  means  of  wireless 
communication  with  South  America.  There  can  be  no 
more  valuable  contribution  to  the  great  endeavor  of 
American  business  to  build  up  wider-  and  better  trade 
relations  with  the  Southern  Continent  than  will  be  offered 
by  the  enlarged  and  intimate  connection  to  be  afforded 
by  this  chain  of  wireless  stations. 

For  the  present  the  Radio  Company  of  America  is  cir- 
cumscribed in  its  opportunities  and  plans  for  service  by 
the  fact  that  its  stations,  taken  over  by  the  Government 
as  a war  measure,  are  not  yet  released  to  the  company; 
but  when  that  is  done,  which  is  expected  to  be  soon,  the 
corporation  will  be  enabled  to  push  to  completion  the 
plans  and  policies  it  has  evolved  for  the  widest  possible 
extension  of  radio-electric  service  in  aid  of  American 
commerce. 

Wireless  News  Service  as  Factor 

Among  the  branches  of  useful  service  which  indirectly, 
but  none  the  less  effectively,  exerts  a valuable  influence 
in  the  promotion  of  American  commerce,  are  the  facilities 
the  wireless  offers  for  the  dispatch  of  news,  by  means  of 
which  the  newspapers  of  the  various  countries  are  and 
will  be  supplied  with  day-by-day  information  as  to  the 
various  important  happenings  of  each.  Such  interchange 
of  information  concerning  the  doings,  the  movements,  the 
aspirations  and  achievements  of  various  countries  pro- 
motes an  international  knowledge  which  promotes 
friendly  relations.  With  knowledge  comes  understand- 
ing, and  the  ability  to  see  the  point  of  view  of  the  foreign 
business  men. 

Radio  telegraphy,  still  in  the  infancy  of  its  expansion, 


has  reached  an  effectiveness -of- utility  that  is  reflected  in 
a constant  increase  in  the  demand  for  it.  It  was  a great 
factor  in  the  work  of  the  war  and  new  inventions  to  in- 
crease its  efficiency  resulted  from  the  researches  and  in- 
ventions of  many  engineers  whose  discoveries  are  now 
included  in  the  output  of  the  Radio  Corporation  of  Amer- 
ica, for  which  the  great  works  of  the  General  Electric 
Company  manufacture  exclusively  all  of  its  radio  equip- 
ment and  devices. 

Possibilities  of  Expansion 

The  radio  telegraph  covers  a much  wider  field  than  is 
possible  to  ordinary  telegraphy.  It  links  the  steamship 
to  the  shore  so  that  the  shipowner  and  all  interested  in 
the  vessel  may  be  kept  in  constant  and  almost  immediate 
communication  with  all  on  board.  The  character  of  the 
terrain  between  stations  makes  little  difference  in  the 
installation  of  radio  service : Desert,  mountain,  water,  all 
are  traversed  by  its  messages.  In  other  words  the  phys- 
ical difficulties  and  the  expense  of  maintenance  of  way, 
which  figure  so  much  in  the  upkeep  of  the  ordinary  tele- 
graph lines,  are  entirely  absent  from  that  of  the  radio. 
It  would  be  as  easy  to  communicate  with  Kamchatka  or 
Timbuctoo  as  with  Chicago  or  Havana  if  business  should 
justify  the  construction  of  a radio  station  of  sufficient 
range  at  these  remote  places. 

It  is  the  adaptability  of  wireless  telegraphy  which  gives 
it  so  much  present  influence  and  assures  it  a much  larger 
share  in  the  future  promotion  of  international  trade  rela- 
tions. As  the  demands  of  commerce  grow,  chains  of 
wireless  stations  will  put  all  the  nations  and  every  prin- 
cipal post  and  mart  in  each  of  them,  in  close  and  intimate 
touch  with  each  other.  We  will  know  each  other  better 
when  all  civilized  people  are  thus  drawn  together. 

The  filling  of  each  other’s  commercial  needs  will  be 
much  more  promptly  and  efficiently  done  when  the  touch 
of  a button  will  bring  buyer  and  seller  together  to  ex- 
pedite mutual  exchanges  of  export  and  import.  The 
sense  of  aloofness  from  foreigners  and  insular  preju- 
dices will  disappear  when  the  radio  service  has  brought 
all  lands  together  in  commercial  accord. 

It  is  already  the  case  that  a very  large  part  of  the 
commercial  world  is  already  reached  by  radio  service, 
that  the  larger  vessels  of  all  the  modem  mercantile  fleets 
are  made  less  isolated  and  immeasurably  more  secure 
through  wireless  installations. 

The  subject  of  wireless  telegraphy,  its  achievements,  its 
aims,  and  its  plans,  is  one  of  widely  diversified  interest. 
Its  success  and  further  extension  is  important,  from  an 
American  point  of  view,  because  of  the  things  it  has 
wrought,  and  the  work  it  is  doing,  to  aid  in  the  develop- 
ment of  this  country’s  share  in  international  commerce. 


Don’t  Miss  This 

A full  description  of  a multi-stage  amplifying  receiver  for  shortwave- 
lengths.  All  the  details  of  a set  which  brings  in  signals  from 
amateur  stations  about  ten  times  as  loud  as  with  a regenerative 
receiver  and  two-stage  amplifier. 

Communication  between  amateurs  across  the  entire  continent  will 
become  a regular  thing  with  this  set,  and  frequent  “talks”  with 
fellow  amateurs  in  Holland  and  England  will  be  made  entirely 
possible. 
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First  Authentic  Account  of  the  Organization  of  the  Radio 
Division  of  the  Signal  Corps  and  an  Inside  View  of  the 
Great  Obstacles  Which  Americans  Had  to  Overcome 

By  Lieut.  Col.  L.  R.  Krumm 

Officer  in  Charge  Radio  Division,  Signal  Corps,  A.  E.  P. 

and  Capt.  Willis  H.  Taylor,  Jr. 

Co-ordination  Officer,  Radio  Division,  Signal  Corps,  A.  E.  F. 

Part  III 

¥ T can  reasonably  be  said  that  every  move  the  enemy  metric  stations  and  T.  P.  S.  (ground  telegraph)  and  wire 
made  after  January,  1918,  was  observed  and  followed  telephone  listening  stations  and  the  forwarding  of  all 
by  American  radio  intercept,  radio  goniometric  (compass  data  to  the  Intelligence  Section  of  the  General  Staff,  A. 
stations)  or  ground  listening  stations.  Intelligence  of  E.  F.,  was  performed  by  the  Radio  Section  (Intelligence) 
the  greatest  value  concerning  the  enemy’s  plans  and  dis-  of  the  Radio  Division,  Signal  Corps.  In  the  words  of 
position  of  his  troops  was  deduced  from  these  intercepts  the  Intelligence  Officer  of  the  First  American  Army, 
and  observations.  “upon  the  efficiency  of  the  Radio  Section  depended,  in 

This  source  of  information,  so  cleverly  developed  by  large  part,  the  success  of  the  Intelligence  Section  of  the 
the  French  and  British,  was  utilized  and  improved  to  such  General  Staff.” 

an  extent  that  toward  the  close  of  hostilities  it  was  one  of  Unceasing  vigilance  was  required  of  the  officers  and 
the  most  trustworthy  aids  to  the  operations  of  the  Amer-  men  of  the  Radio  Section,  together  with  the  ability  to 
ican  army.  Information  was  obtained  by  these  means  meet  the  myriad  ever-changing  conditions.  Too  much 
which  could  not  have  been  secured  in  any  other  manner,  credit  cannot  be  given  to  the  enlisted  personnel.  The 
and  the  stations  also  continually  served  to  check  informa-  trying  conditions  under  which  they  labored,  and  the  im- 
tion  received  from  other  sources.  portant  results  achieved  by  them  were  bywords  to  all 

It  was  through  information  furnished  by  the  radio  w^°  had  knowledge  of  this  service, 
goniometric  stations  that  we  had  the  ability  to  locate  The  Radio  Section  operated  stations  of  six  separate 
accurately  every  German  radio  station  in  the  St.  Mihiel  and  distinct  kinds,  as  follows:  radio  intercept  stations 
salient  on  the  days  preceding  the  attack  of  September  12,  which  copied  messages,  generally  in  code,  transmitted 
1918.  The  operation  of  the  German  stations  furnished  from  German  ground-radio  stations ; control  stations 
the  only  proof  that  the  enemy  had  not  withdrawn  from  which  supervised  the  work  of  American  radio  stations 
the  salient,  and  this  proof-even  in  the  face  of  over-  and  reported  and  stopped  the  use  by  our  own  forces  of 
whelming  evidence  to  the  contrary — prevented  an  elev-  “clear”  (uncoded)  English  and  prevented  other  dan- 
enth  hour  change  in  the  plans  for  the  attack  and  a pos-  gerous  practices  that  might  have  served  a useful  purpose 
sible  change  in  results.  to  the  enemy ; goniometric  or  radio  compass  stations 

The  operation  of  the  radio  intercept  and  radio  gonio-  which  secured  bearings  on  enemy  radio  stations,  the 


Radio  goniometric  station  at  Froidos  in  the 
Verdun  sector 


Radio  intercept  station  at  Ansauville  in  the 
Toul  sector 


Radio  goniometric  station  at  Landrecourt  in 
the  Verdun  sector 
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transmittal  of  this  data,  enabling  the  Intelligence  Section 
(General  Staff)  to  accurately  locate  the  stations  geo- 
graphically ; airplane  intercept  stations  which  copied  mes- 
sages transmitted  from  enemy  planes  to  the  enemy  ground 
radio  station ; airplane  goniometric  stations  which  lo- 
cated enemy  observation  and  radio  fire  control  airplanes 
and  sent  the  bearings  immediately  to  the  Air  Service, 
which  in  turn  sent  our  pursuit  planes  to  destroy  or  drive 


Camouflaged  radio  goniometric  station  on  the  Toul  front 


portance  of  the  solution  of  this  new  German  cpde  cart 
hardly  be  overestimated. 

When  it  is  considered  that  the  message  copied  ap- 
peared to  the  radio  intercept  station  operator  simply  as  a 
series  of  letters  without  meaning,  which  is  the  hardest 
type  of  message  to  copy,  and  that  in  order  to  be  sure  of 
getting  the  valuable  messages  it  was  necessary  to  copy 
several  hundred  useless  ones  each  day  over  long  periods 
of  time,  also  that  the  copying  was  done  under  difficult 
conditions  and  through  interference  which  would  have 
confused  all  but  the  best  operators,  then  it  will  be  pos- 
sible to  appreciate  the  fine  work  done  by  the  men  of  the 
Radio  Section.  In  this  one  instance  a few  minutes  of 
inattention,  a single  mistake  in  call  letters  or  the  missing 
of  a few  groups  of  the  code  in  one  of  the  messages  would 
have  made  the  other  useless.  The  American  operators 
were  the  only  ones  who  copied  all  three  messages  with 
sufficient  accuracy  to  be  useful,  thereby  enabling  us  to 
lay  claim  to  the  credit  of  performing  this  vital  service  for 
the  Allies  on  the  western  front. 

On  the  afternoon  of  April  24,  1918,  a German  message 
was  intercepted  from  the  St.  Mihiel  sector,  announcing 
that  an  enemy  attack  had  been  postponed  on  account  of 
bad  weather.  At  1.25  p.  m.  and  again  at  1.32  p.  m on 
April  25,  messages  were  again  received  ordering  the  Ger- 
man artillery  batteries  to  remain  at  absolute  attention  and 
announcing  that  the  barrage  signal  would  be  “BLUE.” 
Our  troops  were  notified  and  the  necessary  steps  were 
taken  to  successfully  combat  the  enemy  raid  which  took 
place  that  night. 

At  9.05  p.  m.  on  April  28  a German  message  ordering 
an  attack  in  the  Toul  sector  at  1.00  a.  m.  was  intercepted 
and  telegraphed  to  the  Intelligence  Section  (General 


the  enemy  planes  behind  their  lines ; listening  stations, 
which  copied  telephone  and  T.  P.  S.  (ground  telegraph) 
messages,  thereby  securing  valuable  information  from 
enemy  communications  and  at  the  same  time  policing. our 
own  telephone  lines  to  see  that  dangerous  conversation 
was  not  held  over  accidentally  grounded  circuits.  The 
work  o£  listening  stations  will  be  more  fully  described  in 
another  article  of  this  series. 

Before  passing  to  the  description  of  the  apparatus  used 
in  the  various  types  of  stations  and  to  outline  the  organ- 
ization of  the  Radio  Section  (Intelligence),  the  following 
incidents  may  be  of  especial  interest.  They  represent 
only  a few  of  the  many  scoops  that  were  made  in  addition 
to  the  daily  confirmation  of  the  enemy  battle  order,  which 
may  be  briefly  explained  as  the  identification  of  the  Ger- 
man units  then  in  the  trenches  before  us.  Frequently  the 
relief  of  a certain  German  unit  was  discovered  before  it 
had  left  the  communication  trenches. 

On  March  11,  1918,  an  entirely  new  code  was  put  into 
service  by  the  Germans.  This  was  considered  of  great 
importance  and  indicated  that  the  long-expected  German 
attack  would  soon  take  place.  All  available  officers  and 
men  of  the  Intelligence  Section  (General  Staff)  were  as- 
signed to  its  solution.  On  March  13,  1918,  a message  in 
an  old  solved  code  was  intercepted  by  one  of  our  radio 
intercept  stations  of  the  Radio  Section  (Intelligence).  It 
was  from  a German  radio  station  which  had  received  a 
message  in  the  new  code  and  stated  that  the  addressee 
was  unable  to  read  the  message  but  asked  that  it  be  re- 
peated in  the  old  code.  From  the  call  letters  given  in 
this  message  it  was  possible  to  find  the  original  message 
in  the  new  code  and  the  repetition  in  the  old  code,  both 
having  been  copied.  Comparison  of  the  two  gave  a num- 
ber of  solutions  which  were  at  once  communicated  to  the 
British  and  French  intelligence  sections.  With  this  as  a 
start,  rapid  solution  was  assured,  so  that  before  the  Ger- 
mans themselves  were  really  familiar  with  their  own  new 
code  it  was  being  decoded  by  all  of  the  Allies.  The  im- 


Staff)  decoding  office,  where  it  was  decoded  and  our 
troops  were  warned  thirty  minutes  before  the  attack. 
Without  a well  organized  system  for  copying  and  trans- 
mitting these  messages  this  information  would  have  been 
received  too  late  to  have  been  useful.  It  should  be  noted 
that  in  this  case,  as  in  others,  the  radio  intercept  station 
operators  had  no  knowledge  of  the  important  nature  of 
the  message. 

Again  on  June  14,  1918,  a German  message  was  inter- 
cepted stating  that  the  French  were  preparing  an  attack 
and  giving  instructions  for  meeting  it.  The  French  Army 
Staff  was  notified.  We  were  later  informed  by  the  French 
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that  they  had  planned  an  attack  at  the  designated  point 
and  that  our  information  that  the  Germans  were  prepared 
for  it  enabled  the  French  to  take  the  necessary  precau- 
tions. 

The  radio  goniometric  stations  (radio  compass  sta- 
tions), like  the  intercept  stations,  performed  excellent 
work;  in  spite  of  daily  changes  in  the  call  letters  of 
enemy  stations  they  located  accurately  nearly  all  the 
enemy  radio  stations.  The  care  and  accuracy  shown  by 
the  operator  enabled  the  Intelligence  Section  (General 


Staff)  to  follow  the  movements  of  the  German  stations 
with  precision  and  certainty.  These  movements  often 
disclosed  the  intentions  of  the  enemy. 

One  case  in  particular  is  very  interesting.  Just  before 
the  American  attack  on  the  St.  Mihiel  salient  there  were 
many  indications  that  the  enemy  had  withdrawn  and  the 
advisability  of  advancing  the  infantry  without  artillery 
preparation  was  seriously  considered.  The  final  decision 
to  make  the  attack  as  originally  planned  was  based  upon 
the  observations  made  by  radio  goniometric  stations  that 
enemy  radio  stations  were  still  active  in  their  old  loca- 
tions. 

The  airplane  radio  intercept  stations  also  gave  an  ex- 
cellent account  of  themselves  by  reporting  the  location  of 
enemy  radio  fire  control  airplanes  working  with  the  Ger- 
man artillery,  enabling  the  various  American  Air  Service 
Squadrons  to  interfere  with  many  well  planned  hostile 
“shoots,”  as  a local  radio  controlled  artillery  action  was 
termed. 

The  first  American  radio  intercept  station  was  estab- 
lished at  Souilly  in  December,  1917,  at  the  Headquarters 
of  the  Second  French  Army,  which  was  defending  the 
Verdun  sector.  Due  to  the  inexperience  of  the  men  it  was 
difficult,  at  first,  to  obtain  satisfactory  results,  but  after  a 
few  weeks  they  became  so  proficient  that  the  Intelligence 
Section  of  the  Second  French  Army  requested  copies  of  all 
messages  intercepted  by  this  station.  On  New  Year’s  Day, 
1918,  another  intercept  station  was  established  at  Souilly, 
one  station  serving  to  copy  short-wave  German  stations 
and  the  other  long-wavq  German  stations.  These  stations 
were  soon  moved,  one  to  Landrecourt  and  the  other  to 
Froidos,  both  towns  being  a short  distance  back  of 
Verdun. 

After  the  First  Division  had  taken  over  a portion  of 
the  front  northwest  of  Toul,  intercept  stations  were  estab- 
lished at  Ansauville,  eight  kilometers  from  the  battle 
front.  After  a few  months  of  bombardment  and  gas  in 
this  location  the  stations  were  moved  to  Menil-la-Tour 
and  then  to  Toul,  where  better  wire  connections  to  Gen- 
eral Headquarters  A.  E.  F.  could  be  secured.  In  the 
meantime  the  radio  intercept  stations  at  Froidos  and 


Landrecourt  were  moved  back  to  Souilly,  First  Army 
Headquarters,  where  they  remained  until  the  advance  of 
the  First  Army  on  the  Argonne  front  made  it  necessary 
to  move  them  forward. 

Most  of  the  radio  intercept  operators  had  their  share 
of  thrills.  For  two.  weeks  the  Germans  were  endeavoring 
to  destroy  an  ammunition  dump  located  about  a quarter 
mile  from  the  intercept  station  at  Landrecourt  and  about 
six  miles  from  the  lines,  requiring  the  Germans  to  use 
a heavy  calibre  gun  to  reach  it.  A number  of  these  huge 
shells  landed  in  close  proximity  to  our  stations,  throwing 
shell  fragments  and  stones  into  the  station  huts.  The 
operators  stuck  to  their  posts,  during  these  bombard- 
ments, although  no  protection  whatever  was  afforded 
them.  The  dump  was  finally  hit  and  exploded,  its  force 
breaking  the  oiled  cloth  windows  of  the  radio  station  hut 
and  upsetting  a storage  battery  on  the  head  of  the  opera- 
tor. This  man  thereupon  showed  his  courage  by  calmly 
replacing  the  heavy  battery  and  continuing  to  copy. 

Following  the  formation  of  the  Second  American  Army 
in  October,  1918,  the  Radio  Section  Base  was  established 
at  Toul,  with  detachments  operating  in  both  the  First 
and  Second  Armies.  The  First  Army  detachment  moved 
its  headquarters  and  intercept  stations  to  what  was 
known  as  “Radio  Hill,”  near  Essey,  while  the  Second 
Army  detachment  established  stations  and  quarters  in 
dugouts  formerly  occupied  by  the  enemy,  on  the  crest 
of  an  eminence  six  kilometers  from  the  line  and  over- 
looking the  entire  front  of  the  Second  Army.  When  the 
First  American  army  pushed  ahead  in  the  Argonne,  the 
intercept  stations  at  Souilly  were  moved  forward  and 
installed  on  the  top  of  the  citadel  at  Verdun.  This  loca- 
tion afforded  a perfect  target  for  the  enemy  artillery. 
Gas  alarms  were  an  everday  occurrence,  antennae  were 
cut  clown  and  the  stations  were  showered  with  shrapnel. 

The  equipment  in  the  radio  intercept  station  comprised 
standard  French  radio  intelligence  apparatus,  together 
with  some  specially  designed  Marconi  receivers  which 


Fort  Landrecourt  forming  portion  of  Verdun  defense  as  seen  from  radio 
intelligence  station  at  Landrecourt 


gave  excellent  results.  The  French  equipment  was  known 
by  the  following  names : 

Receiver  Type  No.  2. 

Receiver  Type  No.  3. 

Receiver  Type  A-l. 

Amplifier  Type  3-ter. 

Amplifier  Type  L-3. 

Amplifier  Type  R-2  bis. 

Amplifier  Type  R-3  ter. 

Wave  Meter  Type  No.  2. 

Receivers,  Types  No.  2 and  No.  3,  each  consisted  of  a 
primary  and  secondary  circuit  made  up  of  a variable 
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Radio  goniometric  stations  on  Tout  front  provided  with  small  loops  of  American  design 


capacity  and  a variable  inductance  as  shown  in  the  circuit 
diagrams.  The  secondary  of  the  Receiver  Type  No.  2 
is  arranged  so  that  the  coupling  between  the  primary  and 
secondary  circuit  may  be  varied  by  pulling  out  a movable 
section  of  the  receiver  box  upon  which  the  secondary 
inductance  is  mounted.  A four-point  switch  on  the  panel 
makes  it  possible  to  connect  the  secondary  circuit  directly 
into  the  antenna  for  stand-by  listening  or  to  inductively 
couple  it  with  the  primary  circuit  for  tuning  purposes. 
Multi-point  switches  are  provided  for  primary  and  sec- 
ondary inductances  by  means  of  which  the  desired  num- 


The  Receiver  Type  No.  3 is  similar  in  both  electrical 
and  mechanical  construction  to  Receiver  Type  No.  2 
with  the  exception  that  the  coupling  between  the  primary 
and  the  secondary  inductances  is  varied  by  rotating  a por- 
tion of  the  secondary  inductance  within  the  primary  in- 
ductance. Receiver  Type  No.  2 is  designed  to  be  utilized 
on  wave  lengths  from  150  meters  to  6,000  meters  and 
Receiver  Type  No.  3 from  300  meters  to  15,000  meters. 

Both  the  Receiver  Type  A-l  and  the  Amplifier  Type 
3-ter  have  been  described  in  a previous  article. 

The  Amplifier  Type  L-3  was  used  principally  for  re- 


ber  of  turns  may  be  used  in  both  the  primary  and  sec- 
ondary inductances  respectively.  Numerous  auxiliary 
switches  are  provided  on  both  multi-point  switches  to  dis- 
connect the  unused  portions  of  primary  and  secondary 
inductances  in  order  to  avoid  the  absorption  of  energy 
by  setting  up  oscillation  in  such  unused  portions  or  dead 
ends.  By  means  of  two  switches,  fixed  condensers  may 
be  connected  in  shunt  with  the  variable  condensers  of  the 
primary  and  secondary  circuit. 


ceiving  on  loops ; a description  of  this  instrument  will  be 
given  hereafter  in  connection  with  the  radio  goniometric 
station  equipment. 

Amplifier  Type  R-2  bis  comprises  four  standard 
French  vacuum  tubes,  as  shown  in  the  accompanying 
circuit  diagram,  coupled  by  means  of  high  non-inductive 
resistances.  All  four  tubes  may  be  used  in  series,  or  the 
last  two  tubes  may  be  cut  out  of  the  circuit.  With  four 
tubes  it  works  best  on  wave  lengths  above  800  meters. 


Digitized  by 


Google 


16 


THE  WIRELESS  AGE 


January,  1920 


while  with  only  two  tubes  in  operation  it  may  be  used 
to  receive  efficiently  wave  lengths  as  low  as  400  meters. 
The  Amplifier  R-2  bis  was  designed  particularly  for  the 
reception  of  weak  signals.  The  accompanying  simplified 
circuit  diagram  will  aid  in  an  understanding  of  the  com- 
plete diagram;  all  of  the  vacuum  tubes  being  connected 
in  the  same  way.  In  this  diagram  it  will  be  seen  that 
the  grid  is  connected  by  means  of  a resistance  to  the 


quency  amplifying  effect  may  be  very  great.  This  defect 
is  avoided  by  connecting  several  vacuum  tubes  in  series, 
the  first  vacuum  tubes  then  acting  as  high  frequency 
amplifiers  for  weak  signals  and  the  last  one  almost  solely 
as  a detector.  It  will  therefore  be  observed  that  this 
amplifier  is  particularly  adapted  for  receiving  weak  sig- 
nals. It  also  aided  considerably  in  eliminating  strong 
static. 


positive  lead  of  the  4-volt  filament  battery.  The  grid 
potential  between  the  points  Cl  and  C2  charges  the  grid 
condenser  which  in  turn  imparts  its  charge  to  the  grid 
in  the  usual  manner,  giving  rise  to  variations  in  the  fila- 
ment plate  current.  The  plate  is  connected  through  the 
resistance  R to  the  positive  lead  of  the  80  volt  plate  fila- 
ment circuit  B battery.  The  potential  drop  through  the 
resistance  R therefore  takes  place  in  accordance  with 
variations  of  the  plate  current  and  therefore  high  fre- 
quency amplified  oscillations  are  available.  There  is 
also  a simultaneous  detecting  action  carried  on  and 
the  proportion  of  the  two  effects  depends  upon  the 
strength  of  the  signals  received.  The  high  frequency 
amplifying  effect  will  be  preponderant  for  weak  signals, 
while  the  detecting  effect  is  the  greater  on  strong  signals. 
The  result  is  that  for  the  circuit  arrangement  described 
a single  vacuum  tube  so  connected  will  work  well  on 
strong  signals  as  evidenced  by  the  telephone,  but  it  will 
not  work  well  on  weak  signals,  although  the  high  fre- 


The  amplifier  R-2  bis  is  arranged  to  receive  either 
damped  or  undamped  waves.  It  is  provided  with  what 
the  French  term  a “compensator,”  which  in  our  parlance 
is  familiarly  known  as  a “capacity  feed  back”  or  "regen- 
erative coupling.”  Briefly,  the  purpose  of  this  “com- 
pensator” is  to  maintain  the  production  of  high  frequency 
local  oscillations  on  the  self-heterodyne  principle,  when 
receiving  undamped  waves.  When  four  tubes  are  used 
it  couples  the  plate  of  the  fourth  tube  back  in  the  grid 
of  the  first  tube,  while  it  couples  the  plate  of  the  second 
tube  in  the  grid  of  the  first  tube  when  only  two  tubes  are 
used.  The  compensator’s  pointer  should  be  to  the  right 
when  receiving  undamped  waves  and  to  the  left  when 
receiving  damped  waves. 

The  Amplifier  Type  R-3  ter  is  very  similar  electrically  to 
Amplifier  Type  R-2  bis,  as  will  be  observed  from  the  ac- 
companying diagram,  but  it  has  six  steps  of  high-fre- 
quency amplification  and  t'vo  of  low  frequency  am- 
plification. This  makes  a total  of  eight  standard  French 


Operator  copying  short  wave  length  radio  in- 
tercepts in  Toul  sector 


Locating  German  field  station  in  a radio- 
goniometric  station  on  the  Toul  front 


Copying  coded  German  messages  in  a long 
wave  length  radio  intercept  station  on  the 
Toul  sector 
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vacuum  tubes  used  in  its  construction.  As  in  the  Amplifier 
Type  R-2  bis,  the  last  vacuum  tube  of  the  high  frequency 
amplifier  serves  as  a detector.  The  two  last  vacuum  tubes 
serve  only  as  low  frequency  amplifiers  of  the  amplified 
and  rectified  audible  frequency  signal  impulses. 

This  amplifier  may  be  used  to  receive  signals  on  wave 
lengths  varying  from  2,000  meters  to  20, 000  meters  for 
either  damped  or  undamped  waves.  Further  explanation 
of  the  function  of  the  so-called  compensator  will  be 
omitted,  as  it  has  been  explained  in  connection  with  the 
Amplifier  R-2  bis.  Attention  is  directed,  however,  to  the 
fact  that  when  undamped  waves  are  to  be  received  the 


Circuit  diagram  of  a radiogoniometric  station 


plate  of  the  sixth  vacuum  tube  is  coupled  back  to  the  grid 
of  the  first  tube. 

Provision  is  also  made  in  Amplifier  Type  R-3  ter  to 
utilize  a variable  number  of  vacuum  tubes.  A switch  is 
provided  whereby  six,  seven  or  eight  lamps  may  be  util- 
ized, which  means  that  no  low-frequency  amplification 
may  be  provided  or  that  one  or  two  steps  may  be  used 
in  accordance  with  the  desires  of  the  operator. 

The  most  generally  used  wavemeter  for  calibration  pur- 
poses in  radio  intercept  stations  was  that  known  as  Wave- 
Meter  Type  No.  2,  and  it  was  adapted  to  be  used  for  a 
wave  length  range  of  150  meters  to  1700  meters.  A few 
of  the  novel  features  of  this  wave-meter  will  be  observed 
in  the  accompanying  circuit  diagram.  The  calibrated  cir- 
cuit comprises  two  inductances,  the  first  in  three  sec- 
tions and  a variable  condenser  with  a pointer  moving 
over  an  arc  graduated  in  wave  lengths.  Three  scales  of 
wave  length  are  engraved  on  the  arc,  corresponding  to 
the  cases  when  one,  two  or  three  sections  of  the  first 
inductance  are  connected  into  the  calibrated  circuit.  The 
buzzer  circuit  is  closely  coupled*  with  the  first  inductance 
of  the  calibrated  circuit,  serving  to  set  up  oscillations  in 
it.  By  means  of  a double  switch  the  coupling  coil  of  the 
buzzer  circuit  may  be  cut  out  and  the  buzzer  be  made  to 
serve  as  a “tikker,”  periodically  breaking  and  closing  the 
calibrated  circuit,  for  the  detection  of  undamped  waves. 
The  detector  circuit  has  two  coils  wound  on  the  same 
spool  placed  inside  the  first  inductance  of  the  calibrated 
circuit.  A double,  three-way  switch  makes  it  possible, 
first,  to  connect  the  two  coils  in  series  opposing  for  meas- 
urements of  emitted  waves  (position  Em) ; secondly,  to 
connect  in  one  coil  alone  for  the  reception  of  short  waves 
(position  PO) ; third,  to  connect  the  two  coils  in  series, 
aiding  for  the  reception  of  long  waves  (position  GO). 
An  auxiliary  coil  which  can  be  connected  into  the  an- 
tenna circuit  more  or  less  closely  with  the  calibrated  cir- 
cuit is  made  up  of  two  coils,  the  second  of  which  is  used 
for  increasing  the  coupling  for  the  longest  waves. 


The  service  performed  by  the  radio  goniometric  sta- 
tions was  closely  allied  with  that  of  the  radio  intercept 
stations,  inasmuch  as  the  determination  of  the  point  of 
origin  of  a German  message  which  had  been  copied  by 
our  radio  intercept  stations  aided  the  Intelligence  Section 
of  the  General  Staff  in  the  preparation  of  their  charts 
of  German  radio  activity  and  helped  to  locate  the  con- 
centration of  German  troops  in  different  sections  of  the 
line. 

The  work  done  by  our  radio  goniometric  stations  was 
greatly  facilitated  by  the  adoption  of  a small  revolving 
frame  to  replace  the  somewhat  cumbersome  French 
frame.  The  smaller  frame  was  found  to  be  much  easier 
to  rotate,  especially  while  working  in  a heavy  wind.  The 
operators  were  enabled  in  this  way  to  obtain  more  bear- 
ings, with  improved  accuracy,  while  the  intensity  of  the 
signals  remained  about  the  same. 

In  addition  to  our  radio  intercept  stations  radio  gonio- 
metric stations  were  established  at  Froidos  and  Landre- 
cout  during  January,  1918,  and  in  March  a station  was 
installed  at  Ansauville  in  the  Toul  sector.  The  Ansau- 
ville  goniometric  station  being  located  in  a very  dan- 
gerous position,  it  was  later  moved  back  to  Menil-la- 
Tour.  This  station  while  at  Ansauville  ‘and  Menil-la- 
Tour  was  the  first  radio  goniometric  station  operated  by 
Americans  in  an  “All  American  Sector.’’  During  an  at- 
tack on  the  Toul  front  on  May  27,  1918,  it  was  operated 
by  two  men  for^he  24  hours  of  a day  and  took  650  bear- 
ings, thus  establishing  a record  that  was  never  subse- 
quently beaten  or  even  equaled.  To  understand  what 
this  figure  means,  one  should  have  had  actual  experience 
in  operating  a gonio.  In  order  to  take  one  bearing  it  is 
necessary  to  tune  in  the  calling  station  by  manipulating 
the  adjusting  knobs  of  the  loop  receiver  with  one  hand, 
while  rotating  the  revolving  frame  with  the  other  to  find 
the  two  points  of  silence,  in  the  meantime  noting  the  call 
letters,  tune  and  points  of  silence,  then  figuring  the  mean 


Circuit  diagram  of  Receiver  Type  No.  2 


of  these.  The  wave-length  and  intensity  of  signals  have 
to  be  determined,  and  whether  a message  or  a call  was 
sent,  and  in  addition  a record  made  of  all  this  data.  Two 
Radio  Section  men  did  this  at  an  average  of  one  every 
two  minutes  for  eight  hours! 

The  first  radio  goniometric  station  in  the  Toul  sector 
having  proven  so  successful,  three  of  these  stations  were 
established  in  July,  1918,  along  the  front  taken  over  bv 
the  American  Army  in  the  Toul  sector.  The  stations 
were  located  at  Royaumeix,  Cornieville  and  Saizerais. 
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Also  in  July,  1918,  three  radio  goniometric  stations  were 
taken  over  from  the  French  Eighth  Army  and  operated 
by  personnel  comprising  both  French  and  American  sol- 
diers. These  stations  were  located  at  Tomblaine,  Lune- 
ville  and  Brouville. 

In  anticipation  of  open  warfare,  the  American  2 kw. 
automobile  tractor  radio  sets  were  converted  into  mobile 
radio  goniometric  stations  and  equipped  with  Radio  Set 
Type  E-3  bis.  The  first  of  these  tractors  proved  so  useful 


Circuit  diagram  of  Amplifier  Type  L-3 


that  two  more  tractors  were  rebuilt  as  described.  In  the 
St.  Mihiel  drive  they  proved  of  great  value.  One  was 
stationed  at  Comieville,  one  at  Royaumeix,  and  one  at 
Saizerais.  The  readings  of  all  stations  were  transmitted 
by  radio  and,  as  the  attack  progressed,  the  Comieville 
tractor  advanced  and  took  a more  forward  position  at 
Hattonville.  The  tractors  were  afterward  sent  to  the 
Verdun  sector,  where  they  continued  their  excellent  work. 

In  the  latter  part  of  September,  1918,  the  goniometric 
stations  of  the  French  at  Voncourt  and  Wombey,  in  the 
Verdun  sector,  were  taken  over  from  the  French.  These 
stations  gave  good  results  under  American  control  until 
the  St.  Mihiel  drive  left  them  stranded,  as  the  operators 
expressed  it — in  the  “Service  of  Supplies.” 

The  three  radio  goniometric  tractors  moved  from  the 
Toul  sector  to  the  Verdun  sector  were  stationed  at  Ville- 
sur-Taube,  Avecourt  and  Verdun.  In  co-operation  with 
three  French  radio  goniometric  tractors  they  covered  the 
advancing  front  extending  from  the  western  edge  of  the 
Argonne  to  the  right  of  the  First  American  Army  east 
of  Verdun.  They  were  later  supplemented  by  a per- 
manent station  at  Verdun.  Reports  from  the  “gonio 
tractors”  were  transmitted  by  radio  to  the  P.  C.  T.,  lo- 
cated at  First  Army  Headquarters,  and  to  the  Head- 
quarters of  the  Second  American  Army  on  our  right  and 
to  the  Headquarters  of  tlie  Fourth  French  Army  on  our 
left.  The  rapidity  of  the  advance  kept  the  tractors  con- 
tinually on  the  move,  and  oftentimes  they  worked  as  far 
as  75  kilometers  from  their  base  in  the  shell-torn  and 
gas  drenched  territory  just  back  of  the  fighting  line. 

The  equipment  used  in  both  the  permanent  and  tractor 
radio-goniometric  stations  was  standard  French  radio 
equipment  for  the  most  part  and  was  identified  as  fol- 
lows: Goniometric  station,  complete,  comprised  a loop 
receiver — Type  No.  2 or  No.  3 Loop  Compensator,  and 
Amplifier  Type  L-3.  A portable  wooden  hut  was  sup- 
plied to  house  the  instruments  and  provide  shelter  for  the 
operators. 

The  apparatus  of  the  goniometric  station  was  con- 
nected up  in  accordance  with  the  accompanying  schematic 
diagram.  The  hut  and  equipment  served  as  a semi-per- 


manent station  for  the  reception  of  radio  signals  having 
wave  lengths  between  250  and  1400  meters,  and  for  simul- 
taneously determining  the  direction  from  which  they  were 
sent.  Two  such  stations  working  in  conjunction  served 
to  locate  approximately  the  sending  stations  by  means  of 
simple  triangulation.  The  loop,  which  is  about  ten  feet 
square,  is  mounted  above  the  roof  on  the  end  of  a heavy 
wooden  shaft,  and  can  be  rotated  by  means  of  a hand 
wheel  attached  to  the  shaft  inside  the  hut.  The  lighter 
and  smaller  loops  previously  described  were  much  easier 
to  rotate. 

The  loop  consisted  of  three  turns  of  wire  and  the  sig- 
nals were  received  in  the  loop  and  loop  receiver  circuit, 
which  was  in  turn  connected  to  the  amplifier  that  detected 
the  signals.  A German  transmitting  station  having  been 
picked  up,  the  loop  was  rotated  until  a position  was 
found  in  which  the  signals  became  inaudible;  approach- 
ing this  position  alternately  from  opposite  directions,  an 
average  position  of  minimum  audibility  was  found,  which 
gave  approximately  the  direction  from  which  the  waves 
were  coming;  when  the  signal  was  faintest  the  plane  of 
the  loop  was  known  to  be  perpendicular  to  the  direction 
from  which  the  signal  was  coming.  If  at  first  no  position 
of  complete  silence  was  obtained,  the  loop  compensator 
was  used  and  successive  adjustments  of  the  compensator 
and  plane  of  the  loop  were  made  until  complete  silence 
was  obtained.  An  oriented  pointer  and  a dial  on  the  loop 
shaft  indicated  the  geographic  bearings  for  all  positions 
of  the  loop. 

The  Loop  Receivers  Types  No.  2 and  3 comprised  only 
variable  condensers,  together  with  either  one  or  two  fixed 
condensers;  in  the  circuit  diagram  herewith  they  are 
illustrated  in  conjunction  with  the  loop  compensator. 
The  loop  compensator  was  used  to  correct  the  inequality 
of  the  capacities  of  the  two  leads  to  the  loop  with  respect 
to  the  ground.  The  loop  compensator  is  simply  an  air 
condenser  with  three  sets  of  plates,  two  fixed  and  one 
movable.  The  fixed  plates  are  connected  respectively  to 
the  two-loop  leads  through  the  loop  receiver  while  the 
movable  plate  is  grounded.  It  is  therefore  possible,  by 
rotating  the  grounded  plates,  to  equalize  the  capacities 
of  the  leads  of  the  loop  to  a certain  extent.  This  adjust- 


ment is  good  for  any  wave-length,  but  it  is  extremely 
critical  with  reference  to  the  position  of  the  operator  and 
any  masses  of  metal  and  other  similar  effects. 

The  Amplifier  Type  L-3  was  designed  for  receiving 
signals  on  wave  lengths  ranging  from  200  to  1,000  meters. 
It  makes  use  of  four  standard  French  vacuum  tubes,  as 
will  be  seen  from  the  accompanying  circuit  diagram. 
The  first  three  tubes  act  as  high  frequency  amplifiers. 
The  fourth  tube,  in  which  the  grid  is  connected  to  the 
positive  lead  of  the  filament  by  means  of  a conductor,  in 
which  is  placed  a condenser  C shunted  by  a high  resist- 
ance R,  acts  as  a detector.  The  low  frequency  detected 
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current  is  again  amplified  by  the  second  and  third  tubes. 

The  first  “high  frequency*’  part  of  the  apparatus  forms 
an  amplifier  with  a transformer  having  thin  sheet  iron 
cores.  High  frequency  currents  flow  through  the  trans- 
former marked  HF.  The  amplified  currents  flow  through 
the  condensers,  shuting  the  windings  of  the  low  fre- 
quency transformers,  whose  impedance  is  very  high  for 
high  frequencies,  but  which  permits  the  flow  of  the  con- 
tinuous component  of  the  filament-plate  current.  For 
currents  of  audible  frequency  the  capacity  of  the  con- 
densers is  greater  than  the  reactance  of  the  transformers. 
The  low-frequency  currents  therefore  flow  through  the 


LOOP. 


Circuit  diagTam  showing  use  of  loop  compensator  in  radiogoniometric 

stations 


many  hostile  airplanes,  directing  their  artillery  by  radio, 
were  interrupted  in  their  mission  by  the  appearance  of 
American  pursuit  planes  which  were  enabled  to  fly  di- 
rectly to  the  approximate  location  of  the  German  plane. 
The  record  of  enemy  airplane  flights,  the  signals  sent, 
and  the  portion  of  the  front  over  which  the  German 
planes  operated,  was  of  great  assistance  to  the  Intelligence 
Section  (General  Staff)  in  compiling  their  charts  of  hos- 
tile airplane  activity. 

In  the  Verdun  sector  a combined  airplane  radio  inter- 
cept and  airplane  radio  goniometric  station  was  able  to 
locate  many  hostile  airplanes,  and  by  means  of  a special 
telegraph  wire  it  was  possible  to  immediately  give  notifi- 
cation of  an  enemy  radio  fire  control  airplane  calling  its 
battery.  The  Intelligence  Section  (General  Staff)  was 
usually  able  to  identify  the  German  artillery  battery  about 
to  fire  and  notify  the  proper  counter  battery  commander. 
Our  artillery  was  often  able  to  counteract  the  German 
artillery  fire,  sometimes  even  before  it  had  really  started 
its  intense  fire. 

A press  and  general  radio  intercept  station  was  estab- 
lished early  in  the  fall  of  1917  at  American  General  Head- 
quarters in  Chaumont.  This  station  copied  all  Euro- 
pean press  messages  and  communiques,  as  well  as  nearly 
all  commercial  and  official  business  transacted  between 
the  Central  Powers  and  neutral  countries  Inasmuch  as 
Nauen  (POZ)  carried  on  much  suspicious  high  speed 
transmission  with  Spain — ascertained  by  copying  the  cor- 
rections transmitted  by  hand  of  the  high-speed  message 
text — plans  had  been  made  to  install  high  speed  reception 
apparatus  at  this  station,  but  the  armistice  intervened. 

This  article  would  not  be  complete  without  recording 
the  service  rendered  by  Major  Robert  Loghry.  He  was 


transformer  windings  and  are  amplified  by  the  second 
and  third  tubes  as  in  an  ordinary  low-frequency  am- 
plifier. 

The  number  of  messages  sent  in  “clear"  English — un- 
coded— and  other  violations  of  the  radio  regulations  of 
the  A.  E.  F.,  demonstrated  the  need  for  stations  which 
specialized  in  copying  messages  transmitted  by  American 
field  stations.  Two  control  intercept  stations  of  this  char- 
acter were  established  at  Toul  in  July,  1918.  One  sta- 
tion copied  damped  wave-signals  and  the  other  station 
copied  undamped  wave-signals.  When  the  First  Army 
Headquarters  moved  to  Souilly,  two  undamped  wave- 
control  stations  were  put  into  operation  to  supervise  the 
work  of  American  operators  in  that  sector;  by  promptly 
reporting  messages  sent  in  “clear”  they  on  several  oc- 
casions succeeded  in  suppressing  this  dangerous  form  of 
radio  communication. 

At  the  time  that  the  chain  of  radio  goniometric  stations 
were  established  along  the  Toul  front  airplane  radio  in- 
tercept stations  were  installed  at  Royaumeix  and  Tom- 
blaine.  From  Royaumeix  a special  telephone  line  to  Toul 
was  used  to  send  “alerts”  to  the  Air  Service,  and  similar 
direct  connections  were  provided  from  Tomblaine  to 
French  Air  Service  pursuit  squadrons.  The  radio  gonio- 
metric stations  generally  took  bearings  only  on  German 
field  radio  stations,  but  when  an  enemy  airplane  was 
picked  up  by  the  special  airplane  radio  intercept  station 
all  radio  goniometric  stations  were  notified  and  bearings 
were  immediately  taken  to  determine  the  position  of  the 
Hun  plane.  This  work  was  unusually  successful,  and 


Circuit  diagram  of  wave  meters — Types  Nos.  2 and  3 


untiring  in  his  efforts  and  was  largely  responsible  for  the 
excellent  results  obtained  by  the  Radio  Section.  Nor 
would  this  article  be  complete  unless  acknowledgment 
was  made  to  the  French  Army  for  the  results  obtained 
by  our  Radio  Section.  By  furnishing  equipment  and  ra- 
dio stations  and  especially  by  the  personal  assistance 
given  by  the  French  army  radio  intelligence  officers,  the 
American  Radio  Section  was  able  to  reach  a state  of  high 
operating  efficiency  in  a short  time  which  otherwise  would 
have  been  impossible. 


The  fourth  instalment  of  “Wireless  in  the  A.  E.  F.”  will  appear 
in  an  early  issue  of  the  Wireless  Age. 
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Frequency  Transformation 


T Nan  invention  of  Ernst  F.  W.  Alexanderson  a method 
of  transforming  an  alternating  current  of  a given 
frequency  and  of  utilizing  the  current  thus  transformed 
for  radio  signaling  purposes  is  described. 

Numerous  systems  have  been  heretofore  proposed  for 
transforming  an  alternating  current  of  fundamental  fre- 
quency into  an  alternating  current  of  a frequency  har- 
monic to  the  fundamental  frequency.  In  some  of  these 
systems  means  have  been  provided  for  distorting  the 
wave  of  the  current  of  fundamental  frequency  from  the 
sine  wave  form  in  such  a way  that  certain  harmonics  are 
made  prominent  and  these  harmonics  have  been  segre- 
gated in  circuits  which  are  particularly  harmonic  or  har- 
monics which  are  to  be  utilized. 

In  prior  systems  of  the  type  in  question  it  has  been 
customary  to  tune  the  circuit  of  the  fundamental  fre- 
quency by  means  of  a condenser  in  series  with  the  source 
of  supply  and  the  iron  core  inductance  which  has  been 
employed  for  distorting  the  wave  form.  Such  a circuit 
has  a tendency  to  become  unstable  and  in  order  to  operate 
the  same  in  a practical  way  it  must  be  adjusted  so  that 
a substantially  constant  load  is  supplied  from  the  source 
of  energy  whether  current  is  being  supplied  to  the  utiliza- 
tion system  or  not.  One  of  the  objects  of  this  invention 
is  to  overcome  this  difficulty  by  providing  a system  which 
does  not  tend  to  become  unstable  and  in  which  the  energy 
drawn  from  the  source  of  supply  will  be  a minimum 


when  no  current  of  harmonic  frequency  is  being  supplied 
to  the  utilization  system. 

In  carrying  out  this  object,  a capacity  of  such  value 
as  to  compensate  for  the  inductions  on  the  circuit  at  no- 
load  is  provided.  As  a result,  when  no  energy  is  being 
withdrawn  from  the  system  the  only  current  flowing 
therein  will  be  a circulating  current  between  the  capacity 
and  inductance  and  the  only  energy  required  for  main- 
taining this  current  will  be  that  required  to  supply  the 
energy  losses  of  the  circuit. 

As  indicated  in  the  drawing,  a source  of  energy,  which 
in  the  present  case  is  an  alternating  current  generator, 
supplies  current  to  the  winding  of  the  iron  core  3.  A 
condenser  in  series  with  the  alternator  compensates  for 


the  internal  inductance  of  the  alternator.  Condenser  5 
in  shunt  to  the  alternator  is  of  such  value  as  to  compensate 
for  the  inductance  of  the  winding  2.  The  condenser  6, 
which  is  in  series  with  the  alternator,  is  of  such  value  as 
to  compensate  for  the  inductance  7,  which  is  also  in 
series  with  the  alternator.  With  the  system  thus  far  de- 
scribed it  will  be  apparent  that  the  capacity  5 will  draw 
a lagging  current  from  the  alternator  and  the  induct- 
ance 2 will  draw  an  equal  lagging  current,  so  that  when 
no  current  is  supplied  to  the  radiating  system  the  actual 
energy  which  the  alternator  is  required  to  supply  will  be 
merely  the  energy  required  to  make  up  the  losses  in  the 
circuit.  In  utilizing  this  circuit  arrangement  for  supply- 
ing current  of  harmonic  frequency  to  a radiating  system 
the  terminal  8 of  the  alternator  is  grounded  and  the  point 
10  between  inductances  7 and  9 is  connected  to  the  an- 
tenna 11.  The  effect  of  connecting  the  radiating  system 
in  this  way  is  the  same  as  shunting  the  inductance  2 by 
a resistance  and  hence  the  alternator  1 will  be  required 
to  supply  additional  energy  for  maintaining  current  in 
the  radiating  system.  For  various  reasons  it  is  unde- 
sirable when  current  of  a harmonic  frequency  is  supplied 
to  the  antenna  that  current  of  the  fundamental  frequency 
should  also  flow  in  the  antenna.  In  order  to  prevent  this 
the  inductance  9 is  arranged  in  inductive  relation  to  the 
inductance  7 and  so  proportioned  that  the  point  12  at  the 
end  of  this  inductance  is  of  substantially  the  same  poten- 
tial with  respect  to  the  fundamental  frequency  as  the 
earth  connection.  In  other  words,  there  is  a potential 
of  fundamental  frequency  impressed  upon  the  harmonic 
frequency  circuit  which  is  equal  and  opposite  to  that  im- 
pressed upon  the  inductance  2 from  the  source  1.  This 
being  the  case  there  is  no  tendency  for  current  of  the 
fundamental  frequency  to  flow  in  the  antenna.  The  an- 
tenna circuit  is  tuned  by  means  of  the  usual  variable  in- 
ductance to  the  harmonic  frequency  which  it  is  desired  to 
utilize.  With  the  arrangement  here  shown  any  desired 
odd  harmonic  of  the  fundamental  frequency  may  be 
caused  to  flow  in  the  antenna.  If  it  were  desired  to  util- 
ize an  even  harmonic,  it  would  be  necessary  to  employ  a 
source  of  direct  current  for  saturating  the  core  3.  The 
inductance  7 offers  a high  impedance  to  current  of  the 
harmonic  frequency  and  henoe  but  little  current  of  har- 
monic frequency  will  flow  in  the  fundamental  frequency 
circuit.  The  condenser  5 will  offer  a low  impedance  to 
current  of  the  harmonic  frequency  and  most  of  the  har- 
monic frequency  current  which  does  flow  through  induct- 
ance 7 will  pass  through  condenser  5 instead  of  flowing 
through  the  alternator. 

In  order  to  control  the  amplitude  of  the  antenna  cur- 
rent to  produce  signals  a shunt  circuit  may  be  provided 
to  the  antenna  and  the  impedance  of  this  circuit  varied 
in  accordance  with  the  signals  which  are  to  be  produced. 
In  the  present  case  a system  has  been  illustrated  whereby 
the  antenna  current  may  be  varied  to  produce  telephonic 
signals.  The  shunt  circuit  mentioned  is  connected  to  any 
suitable  point  in  the  loading  inductance  13  and  comprises 
a magnetic  amplifier  or  controller.  In  the  present  in- 
stance the  specific  form  of  amplifier  used  consists  of  two 
iron  cores  with  windings  thereon,  these  two  windings 
being  connected  in  parallel  with  each  other  in  the  shunt 
circuit.  Current  for  producing  a normal  saturation  of 
the  cores  may  be  derived  from  a direct  current  generator 
which  is  connected  in  series  with  the  windings,  as  in- 
dicated. A resistance  may  be  inserted  in  this  circuit  in 
order  to  adjust  the  saturation  current  desired  for  the 
most  efficient  operation.  The  condenser  21  is  of  such 
value  as  to  offer  a comparatively  low  impedance  to  the 
high  frequency  current  but  effectually  prevents  short  cir- 
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cuiting  of  the  controlling  current  through  the  windings. 
A steady  current  from  the  generator  is  also  caused  to 
flow  through  the  multiple  microphone  22.  The  field 
winding  of  the  alternator  1 is  divided  up  into  four  sep- 
arate parts  and  the  current  which  flows  through  the 
microphone  is  led  through  these  separate  parts  of  the 
field  winding  so  that  the  field  winding  acts  as  a steady- 
ing inductance  for  the  current  through  the  microphone. 
When  the  microphone  is  acted  upon  by  sound  waves  a 


variable  potential  is  produced  across  its  terminals  and 
this  variable  potential  is  applied  to  the  windings  17  and 
18,  in  order  to  vary  the  saturation  in  their  cores  and  thus 
vary  the  impedance  of  the  shunt  circuit.  This  variable 
potential  is  applied  through  the  condensers  24,  which 
prevent  the  short  circuiting  of  the  steadying  microphone 
current.  Condenser  25  in  the  shunt  circuit  is  so  adjusted  * 
that  the  circuit  becomes  resonant  when  the  antenna  cur- 
rent is  a minimum. 


Duplex  Wireless  System 


¥ T is  well  known  that  in  wireless  telegraphy  and  tele- 
phony  the  magnitude  of  the  transmitted  current  is 
enormously  greater  than  the  received  current,  their  ratio 
sometimes  being  of  the  order  of  one  million  to  one.  This 
enormous  ratio  renders  inapplicable  to  wireless  systems 
duplex  methods  which  have  been  successfully  employed 
in  wire  telegraph  and  telephone  systems. 

It  is  further  well  known  that  static  or  atmospheric  in- 
terference not  only  constitutes  a serious  menace  to  the 
successful  commercial  operation  of  wireless  systems,  but 
also  that  its  elimination  presents  a very  difficult  problem. 
This  difficulty  inheres  in  the  fact  that  the  natural  or  char- 
acteristic oscillations,  set.  up  in  a receiving  system  by  a 
static  disturbance,  are  of  substantially  the  frequency  to 


invention  in  duplex  systems,  it  is  contemplated  that  the 
system  be  resonantly  responsive  to  two  frequencies,  one 
of  which  is  that  of  the  signals  to  be  received,  and  the 
other  is  that  at  which  signals  are  transmitted. 

The  invention  may  best  be  understood  by  reference  to 
the  accompanying  drawing. 

Referring  to  Figure  1,  1 is  an  antenna  for  the  radiation 
and  reception  of  energy,  said  antenna  containing  the 
primary  of  an  oscillation  transformer  30,  which  couples 
said  antenna  with  the  transmitting  apparatus,  conven- 
tionally represented  by  a high  frequency  generator  29. 
The  antenna  system  has  a plurality  of  branches  in  paral- 
lel, it  being  grounded  through  three  parallel  branch  cir- 
cuits, 2,  3 and  4.  The  branch  circuit  4.  which  may  be 


Figure  1 — Circuit  of  the  duplex  wireless  system  which  develops  low  frequency  oscillations  that  are  balanced  out 


most  strongly  affect  the  receiving  device,  and  that,  there- 
fore, static  interference  cannot  be  turned  out  by  a change 
of  wavelength,  as  can  persistent  interference  from  a 
foreign  sending  station.  As  regards  the  elimination  of 
static  interference,  this  invention,  the  work  of  John  Mills 
and  John  R.  Carson,  does  not  attempt  to  reduce  or  elim- 
inate the  radio-frequency  natural  oscillations,  but  by  in- 
terposing detectors  between  a receiving  device  and  the 
seat  of  said  radio  frequency  oscillations,  resultant  low 
frequency  oscillations  are  developed  which  by  a com- 
bination of  circuits  are  balanced  out  with  respect  to  the 
receiving  device.  In  the  several  embodiments  of  the 


termed  the  transmission  branch  circuit,  is  tuned  to  res- 
onance at  the  transmission  frequency,  and  said  branch 
circuit  therefore  offers  a very  low  impedance  to  currents 
of  said  frequency.  Branch  circuit  4 contains  a tuning 
inductance  13,  a tuning  condenser  14,  and  an  anti-res- 
onant set  8 which  is  tuned  to  anti-resonance  at  the  recep- 
tion frequency.  The  branch  circuit  2,  which  may  be 
termed  the  reception  branch  circuit,  contains  a tuning 
condenser  10,  a coupling  coil  9,  and  a set  5 which  is  ad- 
justed for  anti-resonance  at  the  transmission  frequency. 
By  means  of  the  tuning  condenser  and  coupling  coil,  the 
circuit  consisting  of  the  antenna  in  series  with  the  branch 
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circuit  2 is  tuned  to  resonance  at  the  frequency  of  re- 
ception. It  will  thus  be  understood  that  circuit  2 offers 
a very  high  impedance  to  the  transmission  currents  and  is 
adjusted  for  maximum  response  to  the  signals  to  be  re- 
ceived. Branch  circuit  3,  which  may  be  termed  the  auxil- 
iary branch  circuit,  contains  a coupling  coil  11,  a tuning 
condenser  12,  and  two  sets  6 and  /,  the  first  of  which  is 
anti-resonant  to  the  reception  frequency  and  the  second  is 
anti-resonant  to  the  transmission  frequency.  The  branch 
circuit,  3,  therefore,  offers  a very  high  impedance  both  to 
current  of  transmission  and  current  of  reception  wave- 
length. It  is  evident  that  the  organization  thus  far  de- 
scribed has  a plurality  of  degrees  of  freedom  and  that  as 
a whole  it  is  resonantly  responsive  to  two  frequencies,  one 
of  which  is  the  frequency  of  transmission  and  the  other 
the  frequency  of  reception.  It  is  further  evident  that  the 
circuit  consisting  of  the  antenna  in  series  with  branch  4 
as  well  as  branch  4 itself  is  resonant  at  the  transmission 
frequency.  It  follows  from  the  principles  of  electro- 
dynamics that  there  is  a third  frequency  at  which  branch 
3 is  most  responsive,  since  the  system  as  a whole  has  three 
degrees  of  freedom. 

A receiving  device,  conventionally;  represented  by  a 
telephone  receiver  26,  is  connected  in  a symmetrical  man- 
ner both  to  branch  2 and  branch  3 through  amplifiers 
(preferably  of  the  vacuum  tube  type),  detectors  (also 
preferably  of  the  vacuum  tube  type),  and  the  loosely 
coupled  oscillation  circuits.  The  oscillation  circuit  15 
contains  a coupling  coil  16,  a condenser  and  a resistance 
element  17,  and  is  tuned  to  the  frequency  of  reception. 
The  circuit  15'  correspondingly  contains  the  elements  16', 
18'  and  17',  and  is  tuned  to  the  frequency  to  which  the 
branch  3 is  responsive;  20,  23,  20',  23'  represent  high 
inductance  impedance  elements,  while  21,  24,  2T,  24' 
represent  non-inductive  resistance  elements. 

The  operation  of  the  organization  shown  in  the  figure 
will  now  be  explained.  Considering  first  the  phenomena 
of  transmission,  it  has  been  already  stated  that  branch  4 
offers  a very  low  impedance  to  the  transmission  currents, 
while  brandies  2 and  3 are  substantially  anti -resonant  at 
the  transmission  frequency;  it  therefore  follows  that 
practically  all  the  transmission  current  flows  through  the 
branch  4,  and  only  a very  small  fraction  thereof  through 
branches  2 and  3.  However,  owing  to  the  enormous  ratio 
of  the  transmitted  and  received  currents,  the  fraction  of 
the  transmission  current  flowing  through  the  branch  2, 
if  only  one  part  in  one  hundred  thousand  of  the  total 
transmission  current,  will  still  be  much  greater  than  the 
current  excited  by  electromagnetic  waves  from  the  com- 
municating station.  It  will  be  seen  then  that  in  spite  of 
its  high  impedance  to  the  transmitted  current  the  oscilla- 
tion circuit  15  may  be  excited  more  strongly  by  the  said 
transmission  current  than  by  the  relatively  very  small 
reception  current  to  which  15  is  tuned  to  respond.  Ex- 
cept for  the  branch  3 and  its  associated  apparatus,  it  may 
well  be  that  in  spite  of  careful  design  and  sharp  anti-res- 
onance, the  currents  set  up  in  the  receiver  26  by  the 
transmission  current  will  be  prohibitively  large.  One  of 
the  functions  of  branch  3 and  its  associated  apparatus  is, 
however,  to  substantially  eliminate  the  transmission  inter- 
ference in  a manner  now  to  be  explained.  Since  branches 
2 and  3 both  contain  elements  or  sets  which  are  anti- 
resonant at  the  transmission  frequency,  they  offer  sub- 
stantially the  same  impedance  to  the  transmission  cur- 
rents. Therefore  approximately  equal  fractions  of  the 
transmission  current  flow  through  branches  2 and  3 re- 
spectively, and  the  effects  of  the  current  in  circuits  15 
and  15'  are,  therefore,  excited  by  equal  induction  from 
branches  2 and  3,  respectively,  and  the  effects  of  the  cur- 
rent in  circuits  15  and  15'  after  translation  and  amplifi- 
cation oppose  and  may  be  made  to  substantially  neutral- 


ize with  respect  to  the  receiver  26.  When  this  condition 
is  attained,  it  is  evident  that  no  current  corresponding  to 
the  transmission  current  flows  through  the  receiver  26, 
and  therefore,  the  organization  satisfies  the  fundamental 
condition  for  duplex  operation,  namely,  freedom  from 
transmission  interference. 

As  regards  now  the  phenomena  attending  the  recep- 
tion of  signals  from  the  communicating  station  it  is  evi- 
dent that,  by  virtue  of  the  anti-resonance  of  branches  1 
and  3 to  the  reception  frequency,  the  system  is  essentially 
the  same  as  though  branches  1 and  3 were  removed,  leav- 
ing the  antenna  grounded  through  the  circuit  consisting 
of  the  antenna  in  series  with  branch  2 and  the  oscillation 
circuit  15,  which  are  separately  tuned  to  the  reception 
frequency.  Therefore  circuit  15  oscillates  strongly  in 
response  to  the  received  signals,  while  circuit  15'  oscil- 
lates very  feebly.  The  current,  corresponding  to  the  re- 
ceived signals  and  flowing  through  the  receiver  26,  is 
essentially  independent  of  the  presence  of  branch  3 and 
its  associated  apparatus  as  well  as  of  branch  4,  and  hence 
the  arrangement  shown  is  such  as  to  satisfy  the  condition 
of  efficient  reception  of  signals. 

The  operation  of  the  circuit  shown  in  the  figure  in 
reducing  static  interference  is  as  follows:  When  the 
receiving  system  as  a whole  is  excited  in  its  characteristic 
or  natural  modes  of  damaged  oscillations,  the  predom- 
inant oscillation  excited  by  the  static  disturbance  in  cir- 
cuit 15  is  practically  determined  as  regards  periodicity  and 
damping  by  the  electrical  constants  of  the  circuit,  that  is, 
by  the  values  of  its  inductance,  capacity  and  resistance 
elements.  Similarly,  the  corresponding  oscillation  of 
circuit  15'  is  determined  by  the  electrical  constants  of  the 
circuit.  The  predominant  oscillations  occurring  in  cir- 
cuits 15  and  15'  will  be  of  different  frequencies,  since 
these  circuits  are  tuned  to  different  frequencies ; but  such 
oscillations  may  be  made  to  have  the  same  damping  fac- 
tors by  assigning  suitable  values  to  the  inductance  and 
resistance  elements  of  these  circuits.  If  the  two  damp- 
ing factors  are  proportioned  for  equality,  the  voltages 
impressed  on  resistances  24  and  24'  will  be  of  similar 
form  and  practically  independent  of  the  frequency  of  the 
natural  oscillations,  owing  to  the  translating  action  of 
the  detectors  19  and  W and  the  high  inductive  im- 
pedance of  the  inductance  elements  20,  23,  20',  23'.  If 
the  voltages  impressed  on  resistances  24  and  24'  are  equal 
and  similar,  the  resultant  current  in  the  receiver  26  is 
zero.  These  voltages  may  be  made  equal  in  a number 
of  ways,  such  as  by  proportioning  the  relative  amplifying 
powers  of  the  amplifiers  22  and  22',  or  the  relative  values 
of  the  inductances  9 and  11.  As  regards  static  elimina- 
tion the  embodiment  of  the  invention  shown  in  the  figure 
contemplates  having  the  receiving  device  operatively 
connected  to  two  parallel  antenna  branches,  the  receiving 
device  being  so  connected  to  these  parallel  branches  that 
the  high  frequency  natural  oscillations,  after  translation 
by  detectors  or  after  translation  and  amplification,  op- 
pose and  substantially  neutralize  with  respect  to  the  re- 
ceiving device. 

It  should  be  observed  that  in  order  that  static  inter- 
ference shall  be  substantially  eliminated  it  is  essential 
that  the  oscillation  circuits  15  and  15'  shall  have  prac- 
tically the  same  time  factors  in  order  that  the  natural 
oscillations  executed  by  the  two  circuits  shall  have  the 
same  damping.  To  this  end  it  is  necessary  that 

R _ W 

L ~ U 

when  R and  L are  the  resistance  and  inductance  respect- 
ively of  circuit  15  and  R'  and  L'  the  resistance  and  in- 
ductance respectively  of  circuit  15'. 
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Method  of  Signaling  With  an  Arc 


A METHOD  of  signaling  for  use  in  conjunction  with 
. an  arc  wherein  the  arc  is  extinguished  and  re- 
ignited, has  been  developed  by  Roland  G.  Marx  and 
Leonard  F.  Fuller.  The  method  described  in  their  in- 
vention requires  the  handling  of  relatively  small  cur- 
rents. With  reference  to  the  drawings,  Figure  1 shows 
the  scheme  of  connection  and  Figure  2 is  a diagram- 
matic representation  of  the  potential  curve  across  the 
arc.  In  Figure  2 the  potential  curve  2 taken  across  the 
arc  is  a very  irregular  curve  having  sharp  peaks  3,  with- 


out which  the  arc  cannot  oscillate,  and  means  are  pro- 
vided for  robbing  the  potential  curve  of  these  peaks. 
When  the  curve  is  so  robbed  of  its  peaks  the  arc  is  ex- 
tinguished and  radiant  energy  is  not  emitted  from  the 
antenna  circuit.  Signaling  is  accomplished  by  alternately 
extinguishing  and  relighting  the  arc  at  telegraphic  speed. 

The  transmission  system  comprises  an  arc  oscillation 
generator  which  is  grounded  on  one  side,  preferably  the 
negative,  and  connected  on  the  other  side  to  the  antenna 
through  a variable  inductance  or  loading  coil.  Direct 
current  is  supplied  to  the  arc  oscillation  generator  by  a 
generator  and  a choke  . coil  8 is  arranged  in  the  lead  con- 
nected to  the  antenna  side  of  the  arc.  The  arc  is  sub- 
jected to  a strong  transverse  magnetic  field  produced  by 
the  magnet  coil  12,  which  may  be  separately  excited  by 
a generator. 


The  potential  wave  produced  by  the  arc  has  a very 
jagged  form,  developing  sharp  peaks,  and  the  wave  may 
be  robbed  of  these  peaks  at  the  arc  or  iq  the  loading  coil. 
This  jagged  wave  form  is  impressed  upon  the  first  few 
turns  of  the  antenna  loading  coil.  In  Figure  1 is  shown 
the  means  for  robbing  the  wave  form  of  its  peaks. 

Connected  across  the  arc  is  a circuit  containing  an 
electrolytic  lightning  arrester  14,  which  acts  as  a poten- 
tial valve,  and  a signaling  key.  The  lightning  arrester 
is  made  up  of  two  or  more  aluminum  cells,  connected  in 
series,  each  cell  consisting  of  two  aluminum  plates  on 
which  has  been  formed,  by  chemical  or  electro-chemical 
processes,  a film  of  hydroxid  of  aluminum,  the  plates  be- 
ing immersed  in  a suitable  electrolyte.  When  the  jagged 
wave  form  is  impressed  on  the  arrester,  the  film  opens, 
as  it  were,  and  a current  limited  only  by  the  internal 
resistance  of  the  cells,  which  is  low,  flows  through  the 
arrester.  The  part  of  the  potential  curve  eliminated  by 
the  cells  is  indicated  by  the  shaded  portions  16  of  the 
potential  curve.  When  the  signaling  key  is  closed  the 
wave  form  is  robbed  of  its  potential  peaks  which  dis- 
charge through  the  aluminum  lightning  arrester  and  the 
arc  is  extinguished. 

Ordinarily,  when  the  key  circuit  is  again  opened,  the 
arc  will  not  re-ignite  and  means  should  be  provided  for 
re-igniting  the  arc  immediately,  so  that  the  key  may  be 
operated  at  telegraphic  speed.  One  form  of  means  which 
may  be  employed  for  re-igniting  the  arc  is  shown  herein, 
this  form  being  so  arranged  that  the  arc  is  ignited  as 
the  lightning  arrester  circuit  is  opened.  Connected  across 
the  arc  is  a spark  circuit  containing  a spark  gap,  the  sec- 
ondary of  the  transformer  and  a capacity  shunting  the 
secondary.  A stopping  resistance  is  arranged  between 
the  spark  gap  and  the  antenna  side  of  the  arc  to  prevent 
direct  current  sufficient  to  maintain  an  arc  across  the 
spark  gap  from  following  the  radio  frequency  current 
across  the  spark  gap  and  passing  through  the  secondary. 
The  primary  of  the  transformer  is  in  series  with  an  alter- 
nating current  generator  and  a switch  in  the  primary 
circuit  is  attached  to  the  key  by  an  insulating  rod.  When 
the  lightning  arrester  circuit  is  opened,  the  circuit 
through  the  primary  is  closed,  producing  a high  potential 
in  the  spark  circuit  and  producing  a spark  across  the 
spark  gap  which  sets  up  radio  frequency  surges  that 
ignite  the  arc. 


Antenna  Construction 


ALTHOUGH  it  is  very  usual,  in  radio  telegraphy,  to 
place  large  inductances  at  the  base  of  the  antenna, 
and  although  several  inventors  have  suggested  placing 
inductance  coils  at  the  top  of  the  antenna,  inductance 
coils  have  never  yet  been  distributed  along  the  same  line 
in  order  to  increase  the  wavelength  of  the  wire.  Marius 
C.  A.  LaTour  finds  that  it  is’possible  to  distribute  induct- 
ance coils  in  this  way  along  the  antenna  wire  even  under 
conditions  compatible  with  the  mechanical  overloading 
that  these  coils  will  impose  upon  the  wire.  With  this  end 
in  view,  these  coils  may  be  arranged  in  the  neighborhood 
of  transverse  struts.  But,  on  the  other  hand,  they  may 
be  constructed  in  such  a way  as  to  be  extremely  light. 
The  drawings  show  one  of  the  constructional  forms  of 
LaTour’s  invention.  Figure  1 shows  a portion  of  an 
antenna  in  the  wires  of  which  several  coils  have  been 
distributed.  These  coils  will  preferably  be  constructed 
with  magnetic  circuits  of  iron  or  any  other  magnetic 
material.  Figure  2 gives  an  example  of  a method  of 
constructing  these  coils.  They  may  consist  merely  of 
sheet  iron  discs  cemented  onto  the  antenna  wire,  but  are 


otherwise  insulated  from  one  another  by  means  of  a 
coating  of  varnish  or  any  other  suitable  insulating  mate- 


Figure  1 — Antenna  with  inductance  coils  in  place.  Figure  2 — Construction 
of  the  coils 


rial.  In  general,  that  quality  of  iron  will  be  employed 
which  gives  the  lowest  losses  by  hysteresis  and  by  Fou- 
cault currents. 
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V.  T.  Detector  and  Four  Stage  Amplifier 

Resistance  Coupled 

By  Charles  R.  Leutz 


TOURING  the  coming  amateur  radio  season  the  best 
records  will  be  made  through  the  medium  of  efficient 
receivers  and  reliable  V.  T.  amplifiers. 

Many  good  receivers  have  been  described  and  the 
writer  feels  that  the  amateurs  will  welcome  information 
dealing  with  an  amplifier  suitable  for  use  in  connection 
with  any  receiver. 


Those  amateurs  who  have  experimented  with  trans- 
former coupled  amplifiers  find  that  great  difficulties  are 
encountered  due  to  “singing,”  when  more  than  two 
stages  are  used.  This  “singing”  is  due  to  generation  of 
audio  frequency  oscillations  at  frequencies  depending 
upon  the  inductance  and  capacities  associated  with  the 
circuit.  When  using  resistance  coupling  instead  of  trans- 
former coupling  this  “singing”  is  not  so  great,  and  al- 
though the  amplification  factor  of  a single  transformer 
coupled  amplifier  is  greater  than  that  of  a single  resist- 
ance coupled  amplifier,  the  resulting  overall  amplification 
factor — using  maximum  number  of  tubes  without  “sing- 
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Figure  3 — Complete  amplifier  and  detector  panel  set 

ing”— is  considerably  greater  with  a properly  constructed 
resistance  coupled  amplifier. 

A few  words  in  regard  to  the  fundamental  action  of  a 
resistance  coupled  amplifier  may  be  in  place.  With  ref- 
erence to  Figure  1.  suppose  that  an  alternating  E.  M.  F. 


is  impressed  between  the  grid  and  filament  of  a V.  T„ 
and  that  A is  an  absorbing  circuit;  the  resistance  R is 
varied  over  wide  limits,  keeping  the  plate  potential  con- 
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Figure  4 — Showing  the  window  panel  with  copper  gauxe  windows  opened  to 
permit  removal  of  V.  T’s. 


stant.  If  readings  were  taken  they  would  show  that  the 
maximum  energy  in  the  absorbing  circuit  would  exist 
when  the  resistance  of  the  absorbing  circuit  equaled  the 
internal  resistance  of  the  V.T.  This  maximum  output 
would  vary  with  plate  potential,  because  the  internal  re- 
sistance of  the  V.T.  varies  with  plate  potential. 

However,  as  the  audion  is  a potentially  operated  de- 
vice, we  want  the  maximum  voltage  across  R instead  of 


Figure  5 — Showing  the  construction  of  the  filament  rheostat 


the  maximum  current  in  the  absorbing  circuit  in  all  steps 
but  the  last,  and  the  last  step  the  nearer  the  impedance 
of  the  telephone  is  to  the  impedance  of  the  V.  T.,  the 
greater  the  efficiency. 

With  reference  to  figure  2,  by  varying  R we  find  that 
for  each  differently  constructed  V.T.  and  for  a given 
plate  voltage,  there  is  a definite  resistance  which  will  give 
the  maximum  voltage  across  that  resistance.  These  ex- 
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periments  have  been  worked  out  and  the  proper  values 
are  given  for  Marconi  V.T.’s  in  the  following  data : 
Figure  3 shows  a completed  amplifier  and  detector.  A 
window  panel  is  at  the  top  to  allow  replacement  of  burned 
out  V.T.’s.  This  panel  is  shown  open  in  Figure  4.  In 


Binding  posts  are  provided  and  each  post  has  a lug 
underneath  it  so  that  if  a permanent  installation  is  de- 
sired the  wires  may  be  conveniently  soldered. 


Figure  6 — Section  showing  V.  T.  holder  and  shock  proof  construction 


Figure  7 — Showing  the  grid  leak*  in  vertical  and  horizontal  positions 


the  window  panel  are  copper  gauze  windows,  so  that  the 
brilliancy  of  the  filaments  may  be  noted  with  the  door 
shut.  To  prevent  coupling  (capacity)  from  the  head  tele- 
phones to  the  first  V.T.  through  the  operator’s  body,  all 
the  parts  of  the  amplifier  are  enclosed  in  the  case,  which 
is  copper  lined.  The  telephone  leads  are  covered  with  a 
flexible  copper  sheathing  and  the  sheathing  connected  to 
the  copper  lining  of  the  amplifier  case. 

A switch  is  provided  to  cut  in  as  many  stages  of  am- 
plification as  is  necessary,  at  the  same  time  automatically 
lighting  the  filaments  of  the  V.T.’s,  which  are  used.  The 
construction  of  this  switch  is  clearly  shown  in  the  photo- 
graph. The  dimensions  can  be  chosen  by  the  amateur,  as 
in  the  case  of  the  completed  amplifier.  This  particular 


A filament  rheostat  is  provided  for  each  V.T.  The 
construction  of  this  rheostat  is  shown  in  figure  5. 

The  complete  rheostats  may  be  purchased  at  a reason- 
able price  from  the  Adams-Morgan  Co. 

In  some  vacuum  tubes  the  grid  and  plate  internal  con- 
nections are  not  perfect  electrically  and  it  becomes  neces- 
sary to  provide  a shock  proof  mounting  to  guard  against 
noise  being  produced  by  vibration  of  the  instrument.  A 
successful  design  was  worked  out  as  shown  in  figure  6. 

At  the  time  of  this  design,  moulded  V.T.  sockets  and 
grid  leak  holders  were  not  available,  but  can  now  be  pur- 
chased of  the  Radio  Corporation  of  America  and  used 
here  to  advantage. 

In  figure  7 the  grid  leaks  shown  in  the  vertical  posi- 


Figure  8 — Schematic  wiring  diagram  of  V.  T.  detector  and  resistance  coupled  amplifier— four  stages — with  regenerative  feature 


instrument  was  about  eighteen  by  twelve  by  nine  inches. 

A direct  current  meter  is  connected  in  the  filament  cir- 
cuit, so  that  the  V.T.’s  may  be  adjusted  to  their  proper 
filament  temperature. 


tion  are  the  output  resistances,  the  one  to  the  extreme 
right  is  R2  ( 500,000  ohm),  the  other  three  (R3)  are  two 
megohm  resistances.  The  five  horizontal  resistances 
(R1  ) are  all  two  megohm  grid  leaks. 
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The  condensers  (Cl)  are  all  .005  fixed  condensers. 
The  condenser  (C2)  should  be  a variable  air  condenser 
with  a maximum  capacity  of  approximately  .0025  micro- 
farads. This  latter  condenser,  called  the  bridging  con- 


A pair  of  shielded  telephones  are  shown  in  figure  10. 
Flexible  Belden  braid  is  so  woven  that  it  can  be  made 
into  a hollow  flexible  tube.  A large  size  braid  is  slipped 
over  the  double  part  of  the  telephone  cord  and  a smaller 


denser,  allows  the  high  frequency  oscillations  to  pass 
around  the  resistance  (R2). 

The  front  panel  is  lined  with  a piece  of  soft  drawn 
sheet  copper  .012  inch  thick.  Clearance  holes  are  cut  for 
the  meter,  window,  binding  post,  rheostats  and  switch, 
as  shown  in  the  photographs.  The  front  panel  is  fastened 
permanently  to  the  base  and  the  rest  of  the  case,  consist- 
ing of  the  top,  back  and  two  sides,  in  one  piece,  fits  on 
and  is  screwed  to  small  brass  castings  on  the  base.  This 
case  is  also  lined  with  copper  and  all  joints  should  touch 
when  the  cover  is  on.  The  binding  post  is  connected  to 
the  copper  lining. 

All  connections  are  made  with  No.  12  hard  drawn  cop- 


Figure  10 — Shielded  telephone  head  set  with 
flexible  Belden  braid  wire  cord 


per  wire,  covered  with  black  Empire  cloth  tubing  and 
joints  are  all  soldered.  Flexible  leads  from  tube  panel 
consist  of  150  No.  40  bare  copper  wire  in  cotton  sleeve. 

In  the  schematic  wiring  diagram,  figure  8,  a regenera- 
tive circuit  is  shown.  The  switch  controls  the  amount 
of  inductance  in  the  wing  circuit,  coupled  directly  or  con- 
ductively  to  the  secondary  coupling  coil.  Regeneration 
of  spark  signals,  or  production  of  oscillations  for  hetero- 
dyne reception  of  undamped  oscillation  can  be  controlled 
with  this  switch. 

In  case  the  regenerative  feature  and  control  switches 
are  to  be  eliminated  for  the  sake  of  simplicity,  another 
schematic  diagram  is  given  in  figure  9. 


size  slipped  over  the  single  parts  of  the  cord.  The  joints 
are  wrapped  with  fine  soft  copper  wire.  The  headband 
is  connected  to  this  shield  at  top  and  a lead  from  this 


Figure  11 — Regenerative  receiver  circuit  which  is  connected 
to  the  plain  five-stage  amplifier  circuit 


shield  at  the  bottom  is  connected  to  the  ground  post  of 
the  amplifier. 

The  plain  five-stage  amplifier  may  be  connected  to  a 


Figure  12 — Another  regenerative  receiver  circuit  used  in 
connection  with  the  five-stage  amplifier 


regenerative  receiver  as  shown  in  the  two  following  dia- 
grams, figures  11  and  12. 

For  this  purpose  Marconi  V.T.  amplifier  tubes  should 
be  used  at  a plate  potential  of  120  volts 
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Winding  Inductances  of  Honeycomb  Cross  Section 

By  Everett  L.  Sweet 


wire  is  started  by  being  hooked  over  ning.  Any  number  of  layers  may  be 
prong  1 and  then  is  wound  turn  wound  on.  To  determine  the  number 
on  the  cylinder  and  passed  outside  of  of  turns  wound  on  the  form,  one  has 
prong  13'  and  13'  only.  The  wire  is  only  to  multiply  the  number  of  dou- 
passed  around  prongs  2 and  14',  3 and  ble  layers  by  the  turns  per  double 

i ? 


12  14  M SI 

figure  3 Figure  2 

Constructional  view  of  apparatus  and  method  of  winding  honeycomb  inductances 


"DELOW  is  a method  whereby  ama- 
teurs  may  wind  inductances  very 
similar  to  the  honeycomb  type  of  in- 
ductance now  apparently  so  popular. 
No  dimensions  have  been  given,  the 
size  of  wire,  number  of  turns  and  di- 
ameter of  coil  being  left  to  the  ama- 
teur, as  well  as  the  number  of  layers. 

The  wire  is  wound  on  a wooden 
cylinder  about  inch  thick  and  2 to 
2l/2  inches  in  diameter.  On  a circle 
concentric  with  the  face  of  the  cylin- 
der and  out  x/\  inch  from  its  edge,  12 
holes  are  drilled.  These  holes  are 
spaced  equally  around  the  circle.  Fig- 
ure 1 shows  this  cylinder  with  holes 
drilled.  24  lengths  of  number  12  or 
14  wire  2 inches  long  are  bent  into 
a “U”  shape.  Care  must  be  taken 
to  have  the  sides  of  the  “U”  straight 
and  parallel.  These  “U”  shaped  pieces 
of  wire  are  clamped  by  machine  screws 
on  to  the  disc,  one  being  placed  under 
the  head  of  the  screw  and  one  being 
held  in  place  by  the  nut  which  threads 
on  to  the  screw  on  the  opposite  side 
of  the  disc.  Figure  2 shows  the  form 
with  the  wires  assembled.  The  wood- 
en cylinder  and  the  “U”  shaped  wires 
now  present  the  appearance  of  a hub 
with  a double  row  of  spokes  and  the 
form  is  ready  to  receive  the  wire. 

Let  the  prongs  on  the  face  of  the 
disc  be  designated  by  the  numbers  1, 
2,  3,  etc.  as  in  figure  2 and  the  cor- 
responding prongs  in  the  rear  of  the 
disc  be  numbered  V,  2',  3',  etc.  The 


CEVERAL  months  ago  I wrote  con- 
^ cerning  an  improvement  on  the 
circuit  described  by  Morton  Sterns, 
which  I had  commenced  experiment- 
ing with  at  the  time.  I am  enclosing 


a hook-up  similar,  but  with  the  addi- 
tion of  the  variable  capacitance  C and 
a conventional  one  step  amplifier. 

I am  pleased  to  state  after  exhaust- 
ive trials  aboardship  that  the  above 
has  come  up  to  and  exceeded  my  high- 


15'  4 and  16',  etc.  in  succession.  Fig- 
ure 3 shows  the  scheme  of  winding, 
the  turns  being  numbered.  It  will  be 
seen  that  when  the  wire  is  passed 
around  all  the  prongs  the  wooden  form 
will  have  been  covered  to  a uniform 
thickness  of  two  layers.  When  the 
first  revolution  has  been  completed  the 
procedure  is  the  same  as  in  the  begin- 

Receiver  Circuit 

By  U.  B.  Ross 

est  expectations.  The  tests  cover  a 
period  of  more  than  two  months,  six 
weeks  of  which  were  spent  in  the 
harbor  of  Port  of  Spain,  Trinidad, 
and  other  places  en  route.  During 


this  time,  practically  all  the  high 
power  C.W.  stations  in  Europe  and 
North  America  were  copied.  Among 
those  heard  were  the  following : 
MULT,  POZ,  LCM,  BYC,  NFF,  LDO, 
NSS,  UA,  BZL,  BZR,  BZO,  BZK, 


layer,  in  this  case,  24.  The  prongs  are 
drawn  out  when  the  winding  is  com- 
pleted and  one  has  remaining  a self- 
supporting  inductance  of  the  honey- 
comb type  on  a wooden  disc.  If  it  is 
desired  to  remove  the  disc,  two  or 
three  layers  of  paper  should  be  wound 
on  to  the  disc  before  the  winding  of 
the  wire  is  started. 


BZQ,  BZM,  NAT,  NZR,  NBA,  also 
the  spark  stations:  NAA,  XDA, 

BZL,  BZO,  SPA,  etc.,  as  well  as 
countless  stations  on  lower  wave- 
lengths. These  stations  were  easily 
read  day  and  night  through  moderate 
static. 

The  circuit  used  possesses  the  merit 
of  very  simple  adjustment  throughout 
the  whole  range  of  wavelengths  and  a 
child  could  be  taught  to  tune  same  in 
a few  moments.  Practically  all  the 
tuning  is  done  with  Cl,  C2  being 
rarely  touched  and  C being  used  to 
adjust  the  pitch  of  the  incoming  signal 
to  suit  the  ear  of  the  operator,  which 
is  a great  advantage  during  static. 

I have  found  that  the  “B”  battery 
potential  should  be  slightly  greater 
than  usual  to  cause  the  set  to  oscillate 
on  low  wavelengths  than  on  high 
waves,  but  this  is  doubtless  due  to  the 
fact  that  I am  not  using  the  standard 
V.T.’s.  I am  certain  that  anyone  who 
gives  this  circuit  a fair  trial  will  be 
highly  enthusiastic  over  the  results. 
I have  had  no  opportunities  of  testing 
the  above  with  more  than  one  step  of 
amplification. 
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Winding  and  Tapping  Radio  Coils 

By  Leo  M.  Lafave 


'T'HIS  will  serve  to  describe  a method 
of  easily  tapping  large  coils  for 
radio  work,  a method  which  the  writer 
has  used  to  good  advantage  and  be- 
lieves to  be  more  efficient  than  simply 
making  a loop  in  the  wire  as  is  usually 
done. 

The  sketch  illustrates  a mandrel  in 
a lathe  and  the  coil  form  ready  to  wind 
the  wire  on.  The  wire  is  fastened  at 
the  starting  point  (S)  and  the  lead 
wound  on  a piece  of  match,  if  small 
wire  is  used,  to  keep  it  out  of  the  way. 
Thick  shellac  is  applied  for  a short  dis- 
tance on  the  coil  form  at  least  up  to 
the  point  where  the  first  tap  is  to  be 
made.  It  dries  too  quickly  to  put  more 
on  at  a time. 

When  the  wire  has  been  wound  up 
to  the  first  tap,  it  is  fastened  with  a 
thumb-take  and  a loop  made  as  shown. 
Now,  instead  of  merely  twisting  the 
wire  together,  the  insulation  is  re- 
moved for  a distance  of  one-half  inch, 
the  wire  cleaned,  powdered  rosin  ap- 


Method  of  winding 

plied  and  the  twisted  joint  dipped  in 
molten  solder.  When  soldered  good, 
it  is  transferred  to  molten  wax.  A 
good  wax  may  be  made  of  beeswax 
and  rosin  (1  part  beeswax,  2 parts 
rosin).  The  loop  of  wire  is  then 
wound  on  a piece  of  wood  so  that  it 
will  not  get  tangled  when  winding  on 
more  wire. 

It  will  be  noticed  that  when  the 
twisted  joint  of  the  tap  is  soldered  the 


current  does  not  have  to  pass  through 
the  lead  wire  of  any  tap  when  it  is  not 
in  use.  The  joint  cannot  come  loose 
and  the  shellac  prevents  the  wire  from 
loosening  at  variations  of  temperature. 
It  is  not  advisable  to  shellac  or  varnish 
coils  after  they  are  wound. 

If  the  leads  are  to  be  carried  through 
the  inside  of  the  coil  form,  small  holes 
are  made  at  the  exact  location  of  the 
joint  and  the  leads  passed  through, 
numbering  each  one  so  it  may  be  iden- 
tified when  wiring  to  the  multiple 
switch.  A hot  knife  will  facilitate  get- 
ting the  soldered  and  waxed  joint 
home  and  then  once  there  it  will  stay. 
I do  not  claim  this  to  be  the  only  good 
method  for  this  work  and  of  course 
where  dead-end  switches  are  to  be  used 
the  wires  must  remain  insulated,  but 
I have  found  it  very  useful  and  I am 
presenting  it  with  the  hope  that  others 
will  appreciate  its  advantages,  as  any 
slight  improvement  in  construction  is 
worth  while  in  radio  work. 


Loop  Antenna  for  Submarines 

By  Ralph  R.  Batcher 


‘X'HE  subject  of  loop  antenna  has 
given  considerable  impetus  dur- 
ing the  past  several  years  and  a large 
number  of  articles  have  appeared  of 
late  in  radio  literature.  Among  these 
a few,  such  as  the  report  of  the  lec- 
ture by  J.  H.  Dellinger  before  the 
A.  I.  E.  E.  and  I.  R.  E.,  an  article 
by  Captain  Blatterman,  published  by 
Franklin  Institute,  give  considerable 
information  of  value  concerning  the 
merits  of  this  type  of  antenna. 

A large  amount  of  research  work 
done  by  the  Bureau  of  Standards  ex- 


Submarine  with  loop  antenna  in  place 

tending  over  a period  of  nearly  five 
years,  has  just  been  disclosed  to  the 
public.  The  work  done  and  results  ob- 
tained with  submarine  radio  communi- 
cation are  of  especial  interest. 


To  a person  who  has  studied  the 
principles  of  radio  wave  propagation 
through  the  ether,  the  statement  that 
messages  were  transmitted  and  re- 
ceived while  the  submarine  was  run- 
ning full  speed  submerged  a few  feet 
under  the  water,  will  appear  unbe- 
lievable. He  certainly  becomes  more 
interested  with  trying  to  evolve  an 
explanation  of  the  results  than  does 
the  experimenter  who  considers  the 
whole  subject  of  radio  transmission 
an  unexplainable  mystery,  each  new 
discovery  only  going  to  show  the 
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CONTRARY 
to  RUMORS 

Spread  by  a Competitor 


The  Radio  Distributing  Co.  is  still  manufacturing 
their  unmounted  universal  wound  Inductances,  and 
will  continue  to  supply  their  agents  these  very  efficient  coils. 

That  the  RADISCO  COILS  are  superior  to  any  similar  type  of  inductances  is  the  opinion 
of  several  well  known  radio  men  who  have  received  signals  from  very  remote  stations. 

The  RADIO  DISTRIBUTING  COMPANY  will  assure  all  purchasers  that  they  will  expe- 
rience no  inconvenience  by  reason  of  any  action  now  pending  or  to  be  started  by  reason  of 
patent  on  coils  purchased.  These  coils  are  in  stock  at  all  RADISCO  AGENTS. 

RADISCO  AGENTS  carry  only  apparatus  of  proven  merit.  Look  for  the  RADISCO 
trademark  on  all  coils  you  buy  and  be  sure  of  getting  efficient  apparatus. 

Below  are  listed  a few  of  the  reliable  firms  who  carry  the  Universal  Wound  Inductances  and 
are  our  Agents  for  all  standard  radio  apparatus  of  merit,  including  our  now  famous  BET- 
TER “B”  BATTERY. 

COMMUNICATE  YOUR  WANTS  TO  THEM. 


ALBANY,  N.  Y. 

E.  L.  Long, 

21  Magnolia  Terrace 

ATLANTIC  CITY,  N.  J. 
Independent  Radio  Supply, 

118  So.  New  Jersey  Ave. 

BEINVILLE,  QUEBEC,  CAN. 
Canadian  Radio  Mfg.  Co. 

BOSTON,  MASS. 

Atlantic  Radio  Co., 

34  Batterymarch  St. 

BROOKLYN,  N.  Y. 

Kelly  & Phillips  Electric  Co., 
312  Flatbush  Ave. 

BRONX,  NEW  YORK  CITY. 
Amateur  Wireless  Equipment 
Co., 

1390  Prospect  Ave. 

CHICAGO,  ILL. 

Chicago  Radio  Laboratories, 
1316  Carmen  Ave. 


HAMPTON,  N.  H. 

DeLancey  Felch  & Co., 

LOS  ANGELES,  CALIF. 

The  Wireless  Shop, 

511  W.  Washington  St. 

McKeesport,  pa. 

K.  & L.  Electric  Co., 

427  Olive  Street. 

NEW  ORLEANS,  LA. 

L.  A.  Rose, 

4323  Magnolia  Street. 

NEWARK,  N.  J. 

A.  H.  Corwin  & Co., 

4 West  Park  Street. 

NEWCASTLE,  PA. 

Pennsylvania  Wireless  Mfg.  Co., 
507  Florence  Ave. 

PHILADELPHIA,  PA. 
Philadelphia  School  of  Wireless 
Telegraphy, 

Broad  and  Cherry  Streets. 


PROVIDENCE,  R.  I. 

Rhode  Island  Elec.  Equip.  Co., 
45  Washington  Street. 

PITTSBURG,  PA. 

Radio  Electric  Co., 

4614  Henry  Street. 

SCRANTON,  PA. 

Shotton  Radio  Mfg.  Co., 

P.  O.  Box  3 

Also  8 Kingsbury  St., 

Jamestown,  N.  Y. 

SPRINGFIELD,  MASS. 

Electric  Service  Co., 

585  Armory  Street. 

TORONTO,  ONT.,  CAN. 

The  Vimy  Supply  Co., 

585  College  Street 

WASHINGTON,  D.C 
National  Radio  Supply  Co., 
1405  U Street,  N.  W. 


If  none  of  the  above  agencies  are  in  your  vicinity,  communicate  ioith 
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Newark,  New  Jersey 
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futility  of  trying  to  discover  a reason. 

The  men  who  have  been  chief  inves- 
tigators on  the  submarine  communica- 
tion problem  have  been  Mr.  J.  A. 
Willoughby  and  Mr.  P.  D.  Lowell,  of 
the  Bureau  of  Standards.  All  of  the 
work  was  carried  out  at  the  New  Lon- 
don, Conn.,  submarine  base.  The  ex- 
periments were  complete  in  every  de- 
tail and  involved  the  construction  of 
every  type  of  aerial  that  was  possible 
to  erect  on  a submarine.  The  choice 


finally  narrowed  down  to  one  type:  a 
single  turn  loop  consisting  of  two  in- 
sulated wires  running  from  the  in- 
terior through  two  watertight  insula- 
tors located  at  the  center  up  to  a short 
mast  and  then  down  to  each  end  where 
the  wires  are  firmly  grounded  to  the 
hull. 

Figure  1 shows  the  construction  of 
such  an  antenna.  It  will  be  seen  that 
the  hull  itself  is  included  in  the  an- 
tenna system.  The  conductor  used 


Experimenters,  Wireless  Men,  Etc. 

THESKINDERVIKEN  TRANSMITTER  BUTTON 

is  universal  for  making  up  deafphones,  detecti- 
phones,  amplifiers,  etc.,  and  is  adaptable  to  all 
kinds  of  experimental  work.  The  best  trans- 
mitter for  local  and  long  distance  telephone. 
Saves  75%  batteries.  Anyone  can  install  it. 

Over  16,000  sold  in  less  than  a year  to  satisfied 
customers.  Hundreds  of  testimonial  letters. 

EXPERIMENTERS: 

Use  the  supersensitive  style  in  your  detectiphone  work,  attach  to  outside 
of  window  and- clearly  hear  the  conversation  inside;  send  piano,  violin 
and  Victrola  music  throughout  the  house;  and  do  101  other  interesting 
experiments. 

WIRELESS  MEN: 

The  common  battery  style  for  wireless  telephone  and  amplifier  use — nothing 
better,  capable  of  passing  a greater  amperage  than  most  transmitters. 

Quoted  as  being  the  most  simple  and  most  efficient  device  on  the  market  today. 

Send  $1.00  for  Button  and  free  booklet  A-l  describing 
how  to  install.  State  what  style  you  want  and  we  will 
send  postpaid  by  return  mail. 

Satisfaction  guaranteed  or  money  back. 

Dealers  interested  communicate  directly  with  the 
Inventor  and  Sole  Manufacturer 

J.  SKINDERVIKEN 

335  Broadway,  N.  Y.  or  154  W.  Randolph  St.,  Chicago 


was  a special  rubber  covered  phosphor 
bronze  wire  selected  to  withstand  the 
action  of  long  exposure  to  salt  water. 
It  was  necessary  to  protect  the  ends  of 
the  wire  with  a special  sleeve  to  pre- 
vent the  water  rising  up  within  the  in- 
sulation by  the  capillary  action  be- 
tween the  strands.  These  sleeves  were 
electrically  connected  to  the  conductor 
and  served  as  the  connecting  link  be- 
tween the  wires  and  the  hull. 

The  connections  from  the  set  to  the 
loop  are  made  through  two  insulators 
running  through  the  deck  above  the 
bridge.  Care  was  taken  so  that  the 
insulation  was  continuous  over  all  ex- 
posed parts.  A condenser  of  0.005 
mf.  capacity  was  generally  connected 
across  the  terminals  of  the  loop. 

It  was  found  that  the  regular  radio 
transmitting  and  receiving  equipment 
could  be  used,  the  only  difference  be- 
ing that  the  sets  were  very  compact 
due  to  the  limited  space  available  for 
the  equipment.  The  receiving  appara- 
tus was  of  the  Navy  Standard  type 
with  a range  up  to  16,000  meters. 
While  it  was  found  that  the  regular 
type  of  audion  control  box  and  two 
step  amplifier  of  the  Navy  could  be 
used,  best  results  were  obtained  when 
these  instruments  were  designed  to  be 
insensitive  to  mechanical  vibration 
and  induction  effects.  This  was  ob- 
tained by  special  bulb  mountings  and 
physical  arrangements  of  the  parts 
within  these  instruments.  The  trans- 
mitting set  was  of  the  quenched  gap 
type  and  generally  had  1 kw  capacity. 

As  soon  as  submarine  communica- 
tion was  under  way,  many  interesting 
phenomena  were  observed.  The  fact 
that  the  maximum  depth  to  which  the 
antenna  could  be  submerged  without 
cutting  off  communication  was  de- 
pendent upon  the  wave  length  used 
was  noticed  at  the  beginning.  To  re- 
ceive short  waves,  it  is  necessary  that 


The  Jones  Patented  Crystal  Detector 

presents  six  different  surfaces  of  the  Crystal  to  the  action  of 
the  needle,  without  changing  Its  position.  It  keeps  you  on  the 
LIVE  SPOT  at  all  times  and  thereby  gives  you  the  loudest  and 
clearest  signals. 

Four  Dollars  net,  Fostpaid. 


Send  for  new  Illus- 
trated descriptive 
Bulletin  describing 
these  and  other 
High  Grade  Radio 
Apparatus. 


OUR  LATEST  CABINET  VACUUM  TUBE  RECEIVING  SET 


Employing  the  New 
MARCONI  VACUUM  TUBE 

Reception  range  from  200  to 
8000  metres. 

Can  be  used  for  either  DAMPED 
or  UNDAMPED  waves,  without  the 
addition  of  any  other  coils  or  ap- 
paratus. 

Price  Sixty  Dollars,  Net 
Interior  view  from  the  Rear, 
showing  Loose  Coupler,  its  action, 
and  Wiring  Diagram  of  the  Va- 
cuum Tube  Circuit.  Also  showing 
how  the  entire  Apparatus  is  built 
within  the  metal  frame,  to  permit 
its  removal  from  the  cabinet  for 


examination  or  additions.  _ ..  , . 

We  reproduce  the  set  in  its  entirety*  that  you  may  see  and  understand  its  construction,  instead  of  enclosing  it  in  a Cabinet  ana 
allowing  you  to  guess.  It  Is  now  used  in  Schools  of  Radio  instruction  where  Technical  and  satisfactory  results  are  necessary. 
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the  antenna  be  near  the  surface,  while 
reception  of  longer  waves  from  2,000 
to  16,000  meters  could  be  maintained 
at  depths  down  to  21  feet  below  the 
surface. 

Communication  can  be  carried  on  be- 
tween two  submarines  using  the  stand- 
ard wavelength  of  952  meters,  a dis- 
tance of  12  miles  when  the  antenna  of 
each  was  entirely  submerged.  It  was 
found  that  the  wavelength  did  not  vary 
to  any  great  extent  if  the  submarine 
were  to  submerge  while  the  set  was 
being  operated.  This  is  a valuable  de- 
tail since  it  insures  the  independence  of 
the  operation  of  the  radio  set  and  the 
control  of  the  boat,  the  maneuvering  of 
the  latter  causing  no  interruption  of 
wireless  service,  unless  the  depth  limit 
for  the  wave  being  used  was  exceeded. 

When  transmitting  and  receiving 
above  the  surface,  the  distances  ob- 
tainable compare  very  favorably  with 
installations  on  other  boats  that  have 
a much  higher  antenna  available.  The 
directive  effect  of  the  loop  proved  of 
great  value  in  a great  many  instances 
both  in  the  determination  of  the  loca- 
tion of  transmitting  stations  and  in  the 
cutting  down  of  the  signal  strength  in 
certain  directions  when  secrecy  was 
desired  or  to  lessen  interference. 

Dependable  distances  for  reception 
are  shown  by  the  following  items  taken 
from  the  log  of  a boat  using  this  type 
of  antenna. 

NAA — 100  kw.  undamped,  heard 
200  miles  at  a depth  of  16  feet. 

NFF — 150  kw.  undamped,  heard 
100  miles  at  a depth  of  21  feet. 

NWW — 150  kw.  undamped,  heard 
100  miles  at  a depth  of  21  feet. 

NPL — 250  kw.  undamped,  heard 
3,000  miles  at  depth  of  8 feet. 

FOZ — Heard  6,000  miles  at  a depth 
of  8 feet. 

NAA — 100  kw.  spark,  heard  200 
miles  at  a depth  of  8 feet. 

Transmitting  results  using  the 


standard  wavelength  of  952  meters  are  Test  No.  2 — Running  full  speed  with 
shown  by  the  following  items  from  a top  of  loop  slightly  submerged,  9 miles, 
log.  The  total  distance  in  each  case  Test  No.  3 — Top  of  loop  submerged 

at  which  signals  would  have  been  read-  9 feet.  Messages  sent  3 miles, 
able  we're  estimated  at  from  two  to  The  value  to  a submarine  of  a device 
four  times  the  actual  distances  given  like  this  that  provides'  ears  when  sub- 
below.  The  antenna  current  was  12  merged,  and  even  eyes  to  locate  trans- 
amperes on  the  surface  and  6 amperes  mitting  sets,  can  hardly  be  estimated, 
when  submerged.  Often  the  radio  equipment  is  needed 

Test  No.  1 — Submarine  submerged  the  most  when  for  secrecy  it  must  be 
running  full  speed  with  loop  near  sur-  kept  submerged  so  that  the  perfection 
face.  Actual  distance  transmitted  12  of  this  type  of  installation  fills  a vital 
miles.  need. 

I 

Is  Your 
Transmitter 
in  Resonance? 

You  may  think  it  is,  but  you  don’t  know 
, unless  your  station  is  equipped  with  a 
reliable  Antenna  Ammeter. 

These  Roller-Smith  Hot-Wire  Ammeters 
were  made  for  the  U.  S.  Army  Air  Ser- 
vice for  use  on  fighting  planes. 

Regularly  $13  — Our  Special  Price  $7 

With  the  Armistice  came  a cancellation  of  contracts  and  these  Am- 
meters, which  had  successfully  passed  the  exacting  Government  tests, 
were  returned  to  the  manufacturers.  Each  is  in  perfect  condition, 
packed  in  its  original  carton  and  ready  for  immediate  shipment. 

The  scale  reading  is:  0-2.5  Amperes.  Shunt  giving  double  or  triple 
this  range,  75  cents  extra. 

By  buying  the  entire  surplus  we  are  able  to  sell  these  Ammeters  at 
less  than  the  Government  paid  for  them  in  lots  of  one  thousand. 
Better  order  one  today  as  this  may  be  your  last  chance.  Remit  by 
check  or  money  order. 

A.  H.  GREBE  & CO.,  Inc.,  78  Van  Wyck  Bivd.,  Richmond  Hill,  N.  Y. 


RADIO  APPARATUS 


Distributors  of  all  prominent  makes.  Largest  and  best  stock  of  any  house  in  New  England 
DE  FOREST  HONEY-COMB  COIL  INDUCTANCES 


Oat. 

No. 

Solid  wire. 

Appx.  wave  length 

range  with  .001  MF.  Price  on 

Variable  condenser  plug  mounted 

Lit*  wtra 

„„  Price  on 

Cat.No.  plug:  mounted 

Cat. 

No. 

Solid  wire. 

Appx.  wave  length 

range  with  .001  MF.  Price  on 

Variable  condenser  plug  mounted 

Lit*  wire 

rtQ.  M Price  on 

t^at.iNO.  plug  mounted 

L-2S 

170-37S 

$1.40 

LL25 

$1.40 

L-300 

1340-4800 

$2.10 

LL300 

$2.66 

L-3S 

200-515 

1.45 

LL35 

1.45 

L-400 

1860-6300 

2.25 

LL400 

3.10 

L-50 

240-730 

1.52 

LL50 

1.64 

L-500 

2340-8500 

2.40 

LL500 

3.35 

L-7S 

330-1030 

1.60 

LL75 

1.70 

L-600 

2940-12000 

2.65 

LL600 

3.00 

L-100 

450-1460 

1.70 

LL100 

1.76 

L-750 

3100-15000 

2.80 

LL750 

3.20 

L-1S0 

660-2200 

1.80 

LL150 

2.16 

L-1000 

5700-19000 

3.00 

LL1000 

3.75 

L-200 

860-2850 

1.90 

LL200 

2.28 

L-1250 

5900-21000 

3.35 

LL1250 

4.16 

L-250 

1120-4000 

2.00 

LL250 

2.50 

L-1500 

7200-25000 

3.60 

LL1500 

4.68 

Cat.  No.  LC-100—  Inductance  coil  mounting  with  gears  but  without  base  to  hold  three  coils.  Primary,  secondary  and 

tickler  $9-00 

Cat.  No.  LC-101 — Same  as  above,  but  mounted  on  oak  base 12.00 

Cat.  No.  ULC-100 — Same  as  No.  LC-100,  but  mounted  on  Unit  panel 10.00 

All  coils  and  mountings  postpaid  to  any  part  of  the  U.  S. 

All  orders  shipped  the  same  day.  Give  us  a trial!  ! ! Send  6 cents  in  stamps  for  new  catalog  just  out!  ! ! 
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You  Can 
Always  Get 

PROMPT 

DELIVERY 

of  drawing  tables  and 
boards,  squares,  curves, 
etc.  from  us  because 
we  have  a full  line  of  „ 
them  in  stock. 

All  kinds  of— 

T Squares 
Wooden,  Trans- 
parent and  Ambro 
Triangles 

W o o d e n , Trans- 
parent and  Ambro 
Curves 

Straight  Edges 
Flat,  Triangular, 
Boxwood,  White 
Edge  Scales 
Ship  and  Railroad 
Curves 

Drawing  Tables  and 
Boards 

Every  article  is  posi- 
tively guaranteed  to  be 
of  the  highest  quality 
at  moderate  prices. 

Our  catalogue  “W"  is 
free  for  the  asking 
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PRINT  PAPER  CO. 


102  Reade  Street,  New  Y ork  City 
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The  Effect  of  Wireless  Waves  on 
Fruit  Trees 


By  Wingfield  Howe 


A T the  home  in  Los  Angeles  of  See- 
fred  Brothers,  known  through 
their  activities  in  the  amateur  radio 
field,  is  a peach  tree  that  has  a history 
in  connection  with  this  subject. 

It  was  only  a seedling  and  might 
never  have  received  notice  had  it  not 
been  for  the  benefit  it  derived  from 
wireless.  It  came  from  a chance  seed 
in  1896  and  was  transplanted  the  fol- 


the tree  by  cutting  out  several  large 
branches.  As  the  fruit  set  on  heavily 
and  was  filling  out  very  fast,  it  was 
thinned  so  as  to  leave  but  one  peach 
to  a twig. 

During  this  time  there  was  much 
long-distance  work  done  on  high 
power  late  at  night  and  it  would  seem 
to  be  the  reason  for  there  being  120 
large  and  juicy  yellow  freestone 


Prize  Contest  Announcement 

The  delay  in  publication  of  the  November  and  December  issues  of  the  Wireless 
Ace,  resulting  from  the  printers’  strike,  has  made  it  impossible  for  contestants  to 
submit  contributions  for  the  Prize  Contests  announced  in  these  two  issues  within 
the  time  limits  specified. 

So  an  extension  of  time  will  be  allowed.  The  closing  dates  for  the  contests 
announced  in  the  November  and  December  issues  have  been  advanced  to  February 
29th,  in  both  cases.  The  two  subjects  which  are  thus  given  a new  lease  of  life  are : 

“ Design  and  Construction  of  a Low  Power  Transmitter  for  Local  Use" 
“ An  Original  Design  for  an  Antenna  Switch  ” 


O NTEST  A NTS  for  prizes  to  be  awarded  with  the  publication  of  the  March  issue 
are  requested  to  submit  articles  on 


“ Mast  Construction  for  the  Average  Amateur  ” 
Closing  Date  February  14th 


“If  wishes  were  horses,  beggars  might  ride,”  and  if  wishes  were  nice,  slim,  up- 
standing, non-skid  and  all-weather  75-foot  radio  masts,  a lot  of  us  would  stand  a 
great  deal  more  chance  of  talking  to  the  Chew  Sing  Chews  with  our  BC  2s. 

Not  until  a final  and  complete  list  of  all  amateurs  is  available  will  we  have  a 
completed  list  of  those  who  have  lifted  themselves  by  the  seat  of  the  pants  through 
the  2 x 2*  window  in  the  back  attic  at  1 A.  M.  while  the  folks  peacefully  slept  below, 
but  to  sit  on  the  peak  of  the  roof  and  gaze  in  ecstasy  at  the  top  of  a beautiful,  slen- 
der, self-supporting  and  (alas!)  imaginary  mast. 

Some  of  us  lost  our  mast-fever  and  came  down  with  chills.  Others  of  us  found 
splinters  when  we  went  to  “lift,”  but  we  had  ideas — ideas  which  the  Wireless 
Age  hopes  to  hear  about. 


lowing  year  to  its  present  position  to 
help  beautify  a new  home,  perhaps 
with  blossoms  or  simply  as  a green 
tree.  Later  it  became  a matter  of  sur- 
prise if  it  did  not  bear  from  one  to 
three  peaches. 

A tree  of  this  kind  that  bears  is  not 
supposed  to  live  more  than  four  or  five 
years,  but  as  this  one  had  no  fruit  to 
speak  of  it  continued  to  thrive  and  was 
allowed  to  remain  as  a nicely  shaped 
tree. 

Then  the  boys  began  to  experiment 
with  wireless  and  the  tree  had  a con- 
tinual renewal  of  youth  from  the  wire- 
less waves,  it  being  near  the  station 
and  nearly  under  the  aerial.  As  they 
became  more  interested  in  their  work 
the  tree  increased  in  bearing  until,  in 
the  spring  of  1916,  it  bloomed  so  pro- 
fusely it  was  thought  best  to  relieve 


peaches  of  fine  flavor  that  were  the 
wonder  of  all  who  saw  them.  The 
fruit  averaged  half  a pound  each  and 
some  a few  ounces  over — as  big  as  cof- 
fee cups. 

Then  came  the  war  in  1917  and  ces- 
sation of  transmitting,  when  most  of 
the  fruit  dried  on  the  seeds  or  dropped 
off.  That  remaining  filled  out  a little 
next  the  sun,  while  the  under  side  was 
hard  and  dry.  It  made  about  two 
quarts  of  inferior  fruit. 

In  1918  there  was  still  no  vitalizing 
influence  in  the  air  and  the  leaves  be- 
gan to  wither  as  soon  as  they  ap- 
peared. As  the  tree  had  shown  its 
worth  it  was  cut  back  close,  the  ends 
painted  and  carefully  tended.  It  man- 
aged to  survive  and,  generally  put 
forth  new  growth,  but  no  fruit. 

During  the  present  year,  1919,  two 
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^ "\  \ T MOTOR  generator  sets 
— VV  WIRELESS  TELEGRAPHY 

/ T T AND 

- WIRELESS  TELEPHONY 

These  instruments  represent  the  fruition  of  over  30  years’  application 
to  the  problems  of  Electrical  Science 


^0£ 

Designed  for  submarines,  land  stations,  ships,  aeroplanes, 
train  signaling  and  a wide  variety  of  special  purposes 
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New  Haven  San  Francisco 


JOHN  FIRTH  & COMPANY,  Inc. 

81  NEW  STREET.  NEW  YORK 


SOLE  DISTRIBUTORS  OF  THE  BALDWIN  MICA  DIAPHRAGM 
TELEPHONES,  BALANCED  ARMATURE  TYPE.  THE  MOST  SEN- 
SITIVE TELEPHONE  ON  THE  MARKET.  STANDARDIZED  BY  ALL 
THE  NAVIES  OF  THE  WORLD.  SCIENTIFIC  INVESTIGATORS 
PRONOUNCE  THE  BALDWIN  “TYPE  E”  THE  ONLY  PHONE  SUIT- 
ABLE FOR  USE  WITH  THE  MARCONI  VACUUM  TUBE. 

Type  C — Navy  Standard  Type  E — Newest  Type 

Type  D — Smaller  Type  Type  F — Smaller  Type 

Write  for  Catalogue 


MANUFACTURERS  OF  U.  S.  NAVY  STANDARD  LEYDEN  JARS, 
SILVER  AND  COPPER  DEPOSIT,  KOLSTER  PORTABLE  DECRE- 
METERS,  WAVE  METERS,  AND  ALL  HIGH  CLASS  MEASURING 
INSTRUMENTS. 
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dozen  peaches  appeared,  but,  remain- 
ing hard  and  rather  small,  were  not 
considered  worth  bothering  with.  The 
fruit  being  of  a late  kind  hung  on  for 
several  weeks  after  the  ban  against 
transmitting  was  removed,  and  one 
day  it  was  noticed  two  had  ripened  and 
fallen  and  all  had  grown  large  and 
mellow.  They  were  at  once  canned — 
four  quarts  of  delicious  fruit.  But  the 
odd  part  was  that  in  each  peach  the 
print  of  the  seed  space  had  grown  be- 
yond about  half  an  inch  in  filling  out, 
seemingly  stretching  forward  with  the 
sudden  growth  caused  by  wireless 
waves. 

The  same  beneficial  effects  have  been 
noticed  on  other  trees.  It  is  just  pos- 
sible that  radio  waves  may  be  utilized 
to  secure  increased  productivity  in  the 
orchard  in  the  near  future,  thus  adding 
to  the  pleasure  experienced  by  our 
younger  men  in  radio  communication. 

Concerning  the  Audion 

By  Win.  D.  McPherson 

CERIOUS  consideration  given  to  an 
^ article  in  a contemporary  magazine 
would  cause  one  to  believe  that  the 
crystal  detector  is  practically  sufficient 
in  its  good  results  to  warrant  its  use 
in  a modern  amateur  station.  In  my 
opinion,  such  thought  is  seriously 
hampering  the  art  of  successful  long- 
distance amateur  radio  work.  To  the 
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amateur  of  some  years’  experience,  no 
argument  or  discussion  is  necessary  to 
bring  him  to  a belief  in  the  superiority 
of  the  audion  over  the  crystal.  How- 
ever, the  one  who  is  in  doubt  as  to 
whether  an  audion  will  justify  its  cost 
will  be  influenced  a great  deal  by 
reading  that  “for  steady  amateur 
work,  long  usage,  moderately  long 
distance  work,  ease  of  adjustment  and 
low  cost  of  upkeep,  the  crystal  de- 
tector is  the  thing.”  Now  to  read 
that,  a layman  might  construe  that  an 
audion  costs  a fortune,  and  costs  a 
fortune  in  upkeep,  and  moreover  ne- 
cessitates a great  complexity  of  ad- 
justment. None  of  these  features  ob- 
tain, when  you  consider  that  one  can 
get  a V.T.  for  $7.00;  and  that  is  the. 
nucleus  of  the  whole  thing.  Ten  cent 
flashlight  batteries  make  a very  good 
source  of  plate  potential,  and  for  fila- 
ment current  supply  a second-hand 
6-volt  storage  battery  is  amply  suffi- 
cient. It  need  not  be  a first  class  stor- 
age battery.  Now  where  is  the  con- 
scientious, serious  amateur  who  will 
not  compel  himself  to  afford  these? 
If  his  heart  is  in  it  at  all,  he  will  find 
a means  of  obtaining  these  things.  If 
he  does  not  care  enough  to  want  these 
he  does  not  deserve  to  belong  to  the 
fraternity. 

Seriously,  I am  of  the  opinion  that 
no  amateur  should  bd  permitted  to 
operate  a transmitting  set  of  any  de- 


scription whatever,  without  first  pos- 
sessing a receiver  equal  to  a single 
bulb  regenerative  set.  We  have  all 
seen  amateurs  who  actually  could  send 
further  than  they  were  capable  of  re- 
ceiving on  the  equipment  they  had. 
There,  my  friends,  is  the  cause  of  90 
per  cent  of  all  unnecessary  QRM — 
amateurs  with  poor  receiving  equip- 
ment who  could  not  even  hear  the  fel- 
lows they  were  busting  up.  For  in- 
stance, here  we  have  an  amateur  with 
a fair  antenna  of  average  dimensions. 
He  has  a good  transmitting  set  upon 
which  he  has  evidently  concentrated 
most  of  his  energies.  Now,  for  re- 
ceiving, what  does  he  use?  He  uses 
galena  (which  makes  a very  pretty 
paper weight,  if  you  can  get  a large 
enough  piece)  instead  of  an  audion. 
He  comes  on  the  job  at  6.30  in  the 
evening  when  the  weather  is  nice  and 
cool  and  crisp.  He  “listens  in”  as  the 
regulations  require  he  shall  do,  and 
hearing  no  one  working,  opens  up  and 
lets  go  a big  long  CQ.  When  he  fin- 
ishes 8 - - comes  right  back  and  asks 
him  please  QRX  as  he  (8  - -)  is  work- 
ing with  2 . Now  if  the  original 

man  we  are  talking  about  were  using 

an  audion,  he  would  have  heard  2 

working  with  8 - -,  and  would  have 
kept  still  long  enough  to  know  what 
was  what.  He  would  not  have  been 
so  anxious  to  tear  up  the  air,  for'he 
would  have  had  something  worth 


Learn  The  Code 
With  The  OMNIGRAPH 

The  Omnigraph  Automatic  Transmitter  will  teach  you  the  Code — at  home — in  the  shortest  possible  time  and  at  the 
least  possible  expense.  Connected  with  Buzzer  or  Buzzer  and  Phone,  the  Omnigraph  will  send  you  unlimited  Conti- 
nental messages,  by  the  hour,  at  any  speed  you  desire.  It  will  bring  an  expert  Operator— right  into  your  home — and  will 
quickly  qualify  you  to  pass  the  examination  for  a first  grade  license. 


4341  Richardson  Ave., 
New  York  City. 
Jan.  21,  1920. 

THE  OMNIGRAPH  MFG.  CO. 

Cortlandt  Street,  New  York. 

Gentlemen : — I wish  briefly  to  commend  your  very  excellent  Automatic  Transmitter.  Re- 
cently I was  successful  in  obtaining  a first-class  Commercial  Radio  License  and  I believe 
that  the  Omnigraph  was  my  principal  aid. 

I took  a four  weeks  course  at  a Resident  Radio  School  in  Theory  only.  I relied  on  the 
Omnigraph  to  get  my  Code  to  the  proper  speed,  and  the  Omnigraph  did  it. 


I was  one  of  two  in  a class  of  eighteen  to  obtain  a first-class  License.  The  stumbling 
block  for  the  others  was  CODE  ....  And  I know  that  a short  time  receiving  Omni- 
graph messages  daily  would  have  enabled  them  to  pass  the  examination  as  easily  as  I did. 

I believe  the  Omnigraph  to  be  the  easiest,  quickest  and  cheapest  method  to  learn  the 
International  Morse  Code. 

Cordially  yours, 

(Signed)  GEO.  E.  SELLERS. 


The  Omnigraph  is  used  by  several  departments  of  the  U.  S.  Government  and  by  a large  number  of  the  leading  Uni- 
versities, Colleges,  Technical  and  Telegraph  Schools  throughout  the  U.  S.  and  Canada. 

The  Omnigraph  is  also  used  by  the  Bureau  of  Navigation  in  testing  applicants  applying  for  a Radio  License. 
Thousands  have  learned  both  the  Morse  and  Wireless  Codes  with  the  Omnigraph. 

Send  for  free  catalog  describing  three  models— $12  to  $28.  Do  it  to-day.  The  Omnigraph  is  sbld  under  the  strong- 
est of  guarantees— if  not  as  represented,  your  money  back  for  the  asking. 

THE  OMNIGRAPH  MFG.  CO.,  39C  Cortlandt  St,  N.  Y. 
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VACUUM  TUBES  IN  WIRELESS  COMMUNICATION  By  Elmer  E.  Bucher 

The  only  text  book  on  the  market  devoted  solely  to  the  various 
applications  of  the  Oscillation  Valve. 

An  elementary  text  book  for  students,  operators,  experimenters 
and  engineers.  Navy  wireless  men  find  this  book  especially  helpful. 

Tells  In  understandable  language  the  fundamental  operating  prin- 
ciple of  the  vacuum  tul»e. 

Shows  over  100  different  circuits  for  the  practical  use  of  the 
Vacuum  Tube  as  a Detector.  Radio  or  Audio  Frequency  Amplifier, 
Regenerative  Receiver,  Beat  Receiver  and  Generator  of  Radio  Fre- 
quency Currents. 

More  than  100  diagrams  reveal,  step  by  step,  In  simple  and  direct 
form,  the  uses  of  the  vacuum  tube. 

Cloth.  Size  6x9  Inches.  184  pages,  130  diagrams  and  £0  OP 
Illustrations.  Price 


RADIO  TELEPHONY  By  Alfred  N.  Goldsmith.  Ph.  D. 

It  Is  the  only  book  treating  the  subject  of  Radio  Telephony  In  all 
its  aspects. 

This  complete  text  on  radio  telephony  is  Intended  for  radio  engi- 
neers, operators  and  experimenters,  also  radio  electricians  in  the 
Navy,  men  in  the  Signal  Corps  and  especially  men  in  the  Aviation 
Service  who  handle  radio  equipments.  Students  and  others  who 
desire  to  be  clearly  Informed  concerning  thLs  newest  and  most  Inter- 
esting branch  of  electric  communication  need  this  book. 

It  is  written  In  clear  style,  and  presupposes  very  little  knowledge 
of  radio.  Fully  Illustrated  with  wiring  diagrams  and  previously 
unpublished  photographs  of  "wireless  telephone’  apparatus. 

There  are  over  400  separate  topics  listed  in  a carefully  prepared 
index. 

Six©  6x9  inches.  256  pages,  226  illustrations.  Full  cloth,  fin 

stamped  In  gold.  Price 


Here  Is  a book  that  should  be  in  the  hands  of  every  wireless  worker. 
It  answers  the  questions  you  want  to  ask  and  will  add  materially  to 
the  efficiency  of  your  wireless  work. 

Under  the  general  heads  that  follow  it  treats  simply  and  concisely 


RADIO  INSTRUMENTS  AND  MEASUREMENTS 


currents.  Radio  circuits,  Damping,  Wave  meters.  Condensers.  Coils. 
Current  measurements.  Instruments  and  methods  of  radio  measure- 
ments, Resistance  measurement.  Sources  of  high  frequency-  current, 
Calculation  of  capacity  and  inductance.  Design  of  inductance  coils. 


cf  all  phases  of  the  subjects  indicated.  These  are  some  of  the  sub-  High  frequency  resistance.  Miscellaneous  formulas  and  data. 

Jects:  Fundamentals  of  electromagnetism.  Principles  of  alternating  Cloth  bound.  S32  pages.  Fully  Illustrated.  Price..., 

PRACTICAL  WIRELESS  TELEGRAPHY  By  Elmer  E.  Bucher 

More  than  60,000  copies  of  this  book  have  been  sold  to  date.  It  Is  used  in 
practically  every  school,  college,  and  library  in  this  country.  I 

PRACTICAL  WIRELESS  TELEGRAPHY  Is  the  recognized  standard  wireless  I A 1-20 
text  book.  It  furnishes  much  Information  of  utmost  value  in  regard  to  the  ■ ADDADTIfUITV  rAnnnu  u ..  T . 

very  latest  styles  of  wireless  sets  now  In  use.  I Ur  I UK  1 UNI  II  lUUl  UN aitM  lOOBY 

It  Is  the  first  wireless  text  book  to  treat  each  topic  separately  and  completely,  ■ # 

furnishing  a progressive  study  from  first  principles  to  expert  practice.  Starting  ■ Wireless  Press  Inc 

with  elementary  data,  It  progresses,  chapter  by  chapter,  over  the  entire  field  of  ■ — oo  a*  i 

wireless — fundamentals,  construction  and  practical  operation.  I Koom  *2,  64  Broad  Street,  New  York. 

Size  6x9  inches,  352  pages,  340  illustrations,  handsomely  bound  In  90  OC  J . . . , 

full  cloth  Price  | Enclosed  please  find  $ for  which  send  me 


ELEMENTARY  PRINCIPLES  OF  WIRELESS  TELEGRAPHY  By  R.  D.  Bangay 

Part  I 

This  book  has  been  used  very  largely  for  the  training  of  Telegraphists  to  take 
sole  charge  of  complete  Wireless  Telegraph  Installations.  All  parts  of  the  trans- 
mitting and  receiving  apparatus  are  described  In  a way  to  give  the  student  a 
sound  working  knowledge  of  the  apparatus  entrusted  to  his  care.  £1  ofi 

Cloth,  212  pages,  132  illustrations.  Price ^l*/0 

Part  II 

This  second  volume  deals  particularly  with  the  component  parts  of  a Trans- 
mitter. Each  part  Is  explained  separately  and  fully. 

Pri“.pa‘“:  80*  m'utrHtloa*.  _ .c,oth-  $1.75  Both  Boob  for  $3.25 


MAGNETISM  AND  ELECTRICITY  FOR  HOME  STUDY  By  H.  E.  P.nme 

Every  person  interested  In  electricity  can  obtain  a thorough  grasp  of  the 
elementary  principles  of  this  science  without  previous  acquaintance  with  the 
subject,  through  the  study  of  this  book. 

During  the  war,  Mr.  Penrose  Instructed  hundreds  of  men  in  the  Royal  Flying 
Corps,  the  Royal  Navy.  Transport  Service  and  Mercantile  Marine  In  England 
and  this  experience  made  possible  a book  of  unusual  value. 

224  illustrations.  515  pages.  Full  cloth.  Postpaid.  Price v1' 1 U 
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Stromberg-Carlson 
Radio  Head  Set 


A Set  that  combines  your  ideal 
of  extreme  sensitiveness  with  a 
strong,  durable  construction  that 
stands  the  gaff  of  continuous  serv- 
ice ashore  or  aboard  ship. 

All  operating  parts  housed  in 
dust-proof  and  moisture-proof  alu- 
minum cases.  The  diaphragm  is 
mounted  metal-to-metal  in  such  a 
way  that' temperature  variation  will 
not  disturb  the  air-gap  adjust- 
ments. Non-conducting  spool 
heads  and  slotted  pole  tips  elimi- 
nate 90  per  cent  of  the  eddy  cur- 
rent losses  that  are  found  in  other 
head  sets. 

Each  set  is  wound  to  a resistance 
of  2,000  ohms  with  pure  copper  wire 
and  furnished  complete  with  6-foot 
moisture-proof  cord  attached. 
Tested  for  matched  diaphragm  tun- 
ing and  operating  qualities  in 
actual  service  before  shipment. 

Send  $12.00  for  sample  set  for 
trial  in  your  own  station — satisfac- 
tion guaranteed  or  your  money  re- 
funded upon  return  of  set.  Write 
for  Bulletin  1206  giving  full 
description. 

Stromberg-Carlson 
Telephone  Mfg.  Co. 

ROCHESTER,  N.  Y. 

Chicago,  111.  K»n««  City,  Mo. 

Toronto,  Ont. 


Winn 


while  listening  to,  and  the  chances  are 
he  would  have  listened.  There  once 
was  a “guy”  in  our  town  who  was  a 
typical  example  of  the  above.  Hap- 
pily he  is  now  gone.  I have  heard 
him  come  on  in  the  afternoon  when  he 
got  home  from  school,  and  send  a big 
long  CQ.  When  he  got  through  some 
fellow  in  the  9th  District  would  be 
calling  him  anxiously.  Did  he  hear 
him?  He  did  not!  Would  any  one 
bother  to  tell  him  that  9 - - was  an- 
swering him?  No,  they  would  not, 
for  a fellow  who  would  tear  up  the 
air  for  500  miles  around  and  not  be 
able  to  take  care  of  himself  when  it 
came  to  receiving  that  distance,  does 
not  deserve  the  assistance  of  his 
brothers.  He  is  responsible  for  the 
jamming  that  is  caused.  And  by  the 
way,  when  a long  distance  relay  is  be- 
ing attempted,  who  is  it  that  bothers  ? 
It  is  not  the  amateurs  around  you 
within  a hundred  miles ; it  is  the  fellow 
a long  distance  away  who  “freaks  in” 
and  does  not  know  he  is  bothering. 
Therefore,  it  behooves  every  amateur 
who  considers  himself  worthy  of  the 
name  to  make  every  effort  to  own  the 
best  receiving  equipment  possible. 

Speaking  of  this  matter  of  listening, 
one  will  find  that  the  best  and  most 
liked  amateurs  are  those  who  have 
sets  on  which  they  hear  everything, 
and  what  is  more  those  who  do  hear 
everything  do  not  spout  a stream  of 
sparks  every  chance  they  get.  You 
will  find  they  do  a lot  of  listening — 
they  will  be  listening  when  you  would 
never  suspect  it.  They  do  not  con- 
sider time  spent  listening  as  lost.  They 
might  be  on  for  six  hours,  or  six  days, 
and  you  would  not  hear  a peep  out 


of  them.  Why?  Because  they  had 
real  sets  to  listen  on  and  always  heard 
something.  Now,  take  the  other  side. 
Who  was  causing  that  jumble  of 
sparks,  that  jargon  of  200-meter  stuff 
through  which  you  could  not  get  an  in- 
telligible word  ? It  was  a bunch  of 
amateurs  who  used  crystal  detectors 
and  who  considered  themselves  lucky 
to  work  anybody  a hundred  miles  off. 
You  see  they  could  not  fill  the  air  full 
enough,  with  the  small  capacity  they 
had,  to  give  themselves  any  satisfac- 
tion, for  it  was  well  nigh  impossible 
to  talk  to  some  one  they  couldn’t  hear 
— sometimes  it  is  done  with  the  assist- 
ance of  a third  party.  Maybe  if  this 
type  of  amateur  had  to  be  satisfied 
with  the  privilege  of  receiving  he 
would  learn  to  listen,  and  not  jump 
over  the  traces. 

Just  a word  about  the  use  of  am- 
plifiers. There  is  nothing  against  ap- 
plying the  regenerative  feature  to  the 
amplifier.  Of  course,  the  idea  is  not 
new,  but  some  experimenters  do  not 
seem  to  take  note  of  the  fact  that  what 
a tickler  circuit  will  do  for  a single 
bulb  it  will  do  many  times  over  for  a 
circuit  in  which  there  is  an  amplifier. 
The  feedback  coil  should  be  placed  in 
the  same  part  of  the  plate  circuit  as 
when  one  has  only  a single  tube  in 
operation.  Some  time  ago  there  was 
considerable  discussion  as  to  which 
the  amateur  could  better  afford,  a re- 
generative receiver  or  a cascade  am- 
plifier. There  need  be  no  question 
about  it,  for  a regenerative  receiver 
plus  an  amplifier  circuit  is  better  than 
either,  and  will  bring  in  signals  that 
could  not  be  heard  otherwise. 


The  Radio  Electric  Company 
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The  Wireless  Amateurs  of  Albany, 
N.  Y.,  which  number  between  fifty 
and  sixty  have  revived  interest  in  the 
Albany  Radio  Club,  which  hold  their 
meetings  on  the  first  and  third  Tues- 
day evenings  of  each  month. 

At  a recent  meeting  the  following 
officers  were  elected : President,  E.  C. 
Fasoldt ; Vice-President,  W.  Stein ; 
Secretary-Treasurer,  K.  B.  Hoffman. 

Plans  have  been  made  for  the  erec- 
tion of  the  former  radio  equipment  on 
the  roof  of  the  Y.  M.  C.  A.  building. 
Also  lectures  will  be  given  on  various 
Radio  subjects  by  prominent  Radio 
men. 

Other  clubs  are  invited  to  com- 
municate with  us.  Address  all  com- 
munications to  Karl  B.  -Hoffman,  Sec- 
retary, Albany  Radio  Club,  5 Summit 
Ave.,  Albany,  N.  Y. 

The  regular  monthly  meeting  of  the 
Radio  Club  of  Hartford  was  held  on 
January  13th  at  the  rooms  of  the  Au- 
tomobile Club  of  Hartford.  President 
Walter  B.  Spencer  presided.  The 
speaker  of  the  evening  was  Mr.  Hiram 
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Manufacturing  Engineers 

2437  Gilbert  Ave.,  Dept.  C,  Cinn.,  0. 


Big  Money  for  Boys? 


Percy  Maxim,  one  of  Hartford’s 
most  prominent  radio  amateurs.  Mr. 
Maxim  spoke  on  “Aerials,”  describ- 
ing how  he  built  his  two  eighty-foot 
masts  and  how  his  seventeen-wire 
semi-fan  shaped  aerial  was  con- 
structed. Using  this  aerial  and  a little 
over  three-quarters  of  a kilowatt  of 
power,  Mr.  Maxim  has  been  heard  in 
Chicago  and  New  Orleans,  so  Mr. 
Maxim  is  considered  something  of  an 
authority  on  aerials. 

The  subject  of  “Kick-backs”  was 
also  discussed,  many  of  the  members 
of  the  Club  having  experienced  this 
trouble  at  one  time  or  another  during 
their  radio  careers.  Mr.  Thomson  and 
Mr.  Soper,  of  the  Hartford  Electric 
Light  Company,  were  present,  and 
Mr.  Thomson  spoke  on  “Co-operation 
between  the  Radio  Amateur  and  the 
Electric  Light  Company.” 

It  was  voted  to  supply  the  Hartford 
Electric  Light  Company  with  all  avail- 
able data  respecting  radio  stations 
within  the  territory  covered  by  the 
Company’s  wires. 

No  date  was  set  for  the  next  meet- 
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ing,  the  secretary  being  instructed  to 
send  out  notices  when  a date  was  de- 
cided upon. 

We  heartily  approve  of  the  idea  of 
devoting  a section  of  The  Wireless 
Age  to  news  of  the  activities  of  the 
various  radio  clubs.  We  like  to  know 
what  other  radio  clubs  are  doing  in 
other  parts  of  the  country.  We  think 
the  Radio  Club  section  of  your  maga- 
zine is  sure  to  be  a big  success. 

Do  It  Yourself 

By  S.  F.  McCartney 

ONE  of  the  most  admirable  char- 
acteristics  of  the  radio  amateur 
is  his  desire  to  do  things  and  make 
things  himself — not  merely  to  save 
money,  though  that  is  proper  and  de- 
sirable, but  for  the  joy  of  accomplish- 
ment— art  for  art’s  sake.  It  is  well 
that  the  inclination  of  the  amateur 
runs  in  this  direction,  especially  in 
this  era  of  price  madness.  Very  often 
one  can  make  repairs  practically  as 
well  as  the  so-called  expert,  or  perhaps 
I should  say  as  well  as  some  so-called 
experts.  I fear  that  a tendency  act- 
ually exists  to  make  the  cost  of  re- 
pairs and  parts  almost  prohibitive — 
and  this  at  a time  when  the  supply  of 
manufactured  goods  is  alleged  to  be 
unequal  to  the  demand.  In  a recent 
instance  a distributing  agent  wrote  a 
retail  dealer  who  had  ordered  some 
replacement  parts  for  a patron  that  he 
“ought  to  discourage  such  business.” 
In  this  state  of  things  the  amateur 
should  exercise  his  ingenuity  to  the 
utmost. 

The  present  writer  does  not  recall 
reading  anything  from  the  amateur  on 
the  subject  of  repairing  a portable 
storage  battery.  Yet  this  can  some- 
times be  done,  and  at  slight  cost, 
where  a service  station  would  charge 
half  or  three-fourths  the  price  of  a 
new  battery.  I have  had  a little  ex- 


perience that  may  be  of  some  interest 
and  value  to  the  operator  who  uses  a 
storage  battery.  A few  years  ago  I 
purchased  a low-priced  storage  bat- 
tery. It  gave  first-class  service  until 
some  months  ago,  when  I had  the  mis- 
fortune to  take  it  to  a person  for 
charging  who  had  some  ideas  on  bat- 
teries not  embodied  in  the  textbooks. 
His  plan  for  bringing  up  the  specific 
gravity  of  the  electrolyte  was  to  add 
more  acid.  I explained  to  him  that  I 
thought  he  was  quite  right,  but  that  I 
should  rather  have  the  acid  then  in  the 
plates  driven  back  into  the  electrolyte 
and  by  application  of  an  electric  cur- 
rent. He  seemed  to  regard  this  idea 
as  a dangerous  heresy,  and  rather  re- 
sented the  proffer  of  the  information. 
I later  took  the  battery  to  an- 
other charging  station.  Here  it 
was  pronounced  short-circuited. 
I asked  whether  there  was  any 
remedy.  “Yes,”  said  the  man- 
ager, “we  can  tear  it  down  and 
rebuild  it.”  He  further  stated  that 
the  charge  for  this  work  would  be 
$8.00.  The  battery  originally  cost 
$11.00.  “And  just  what  repairs  would 
you  make?”  I asked.  He  said  they 
would  put  in  new  separators  and  new 
acid.  “And  the  cost  would  be  eight 
dollars!”  I cried.  “Yes,  that’s  it.” 
“Well,”  I remarked,  “that  would  be  a 
prohibitive  charge.”  And  indeed  it  was 
prohibitive;  for  the  plates,  even  with 
new  separators,  might  have  lasted  only 
a short  time.  So  I carried  the  battery 
back  home.  I knew  something  of  the 
theory  and  use  of  the  storage  battery, 
but  had  never  had  any  experience  with 
the  internal  parts ; so  I concluded  that 
now  was  the  time  to  learn,  especially 
as  my  battery  was  useless  in  its  pres- 
ent state.  Stated  in  a few  words,  I 
tore  the  battery  down,  removed  the 
sediment  from  the  cells  and  washed 
the  plates  and  put  in  sixty  cents  worth 
of  new  separators.  I then  took  the 
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battery  back  to  the  same  charging  sta- 
tion. It  took  the  charge  in  a satis- 
factory manner  and  has  been  carrying 
on  “business  as  usual’’  since — saving, 
$7.40. 

Some  information,  based  on  my  ex- 
perience, as  to  repairing  a battery  that 
has  “died”  might  prove  useful  to  the 
amateur. 

Empty  the  acid  into  a glass  or 
earthenware  vessel.  Rinse  the  cells 
out  with  fresh  water,  so  the  matter 
that  will  afterwards  get  on  your  hands 
will  not  be  so  injurious  to  the  skin. 
Then  set  the  battery  in  a warm  place 
for  several  hours  in  order  to  soften 
the  sealing  compound  over  the  top. 
You  will  need  a tool  something  like 
an  old  table  knife  that  has  been  broken 
in  two  in  the  middle  and  sharpened  on 
the  end,  and  possibly  an  old  file  to 
use  as  a bar.  When  the  sealing  com- 
pound is  soft  enough,  remove  it  with 
the  knife.  If  necessary,  pour  a stream 
of  boiling  water  over  it  to  make  it 
softer.  When  the  covering  has  been 
loosened  turn  the  battery  over  on  its 
side.  Place  a piece  of  board  the  thick - 
ne.-s  of  the  wall  of  the  battery  on  the 
table  for  the  plates  to  rest  on  as  they 
are  pulled  out.  Then  take  the  little 
bar  and  start  the  plates  outward.  Pro- 
ceed carefully  because  the  hard  rub- 
ber cells  and  covers  are  brittle.  All 
the  plates  in  each  cell  must  come  out 
at  the  same  time  as  they  are  fastened 
together  with  heavy  connectors.  These 
connectors,  however,  are  lead  and  will 
stand  some  bending  without  injury. 
When  the  plates  are  out  the  internal 
parts  of  the  battery  should  be  thor- 
oughly examined.  Empty  the  sedi- 
ment from  the  cells,  because  if  it  is 
high  enough  it  could  cause  a short-cir- 


cuit. If  the  plates  are  found  to  be  in- 
tact and  the  positive  one  a chocolate 
color  with  the  negative  one  a lead 
color,  it  may  be  assumed  that  they  are 
in  fairly  good  condition,  and  that  the 
trouble  is  in  the  separators.  Since  the 
plates  in  a portable  storage  battery  are 
very  close  together,  a small  crack  in  a 
separator  will  cause  a short-circuit. 
All  the  separators  should  now  be  re- 
moved. The  battery  being  open,  the 
separators  (costing  only  five  cents 
each)  should  all  be  replaced  whether 
they  look  bad  or  not.  When  this  has 
been  done  the  plates  may  be  shoved 
back  into  the  cells  and  covered  with 
the  same  old  acid.  The  battery  is  now 
ready  to  go  to  the  charging  station. 
If  it  performs  as  is  expected,  the  top 
should  afterwards  be  sealed  over  with 
the  compound  that  was  removed. 
Some  should  be  heated  to  a plastic 
state  and  the  covers  cemented  to  the 
tops  of  the  rubber  jars.  When  this 
paste  has  hardened  the  balance  of  the 
compound  may  be  heated  so  it  will 
run  and  poured  over  the  entire  top  of 
the  battery  as  was  originally  done. 

In  faking  down  batteries  one  will 
doubtless  be  puzzled  at  times  to  know 
whether  a particular  set  of  plates  is 
of  any  further  use.  If  they  are  badly 
decayed  and  broken  down  or  coated 
with  a white  deposit,  their  further 
utility  is  doubtful.  However,  it  would 
be  interesting  to  ascertain  just  how 
they  would  perform  under  charge. 
The  cost  of  the  necessary  separators  is 
slight,  so  if  the  experimenter's  time  is 
not  too  valuable,  he  may  as  well  pro- 
ceed until  the  battery's  exact  condition 
is  known.  One  might  get  several 
months  more  service  from  them;  if 
not,  the  pecuniary  loss  is  slight. 
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blurring.  Used  by  many  U.  S. 
Government  experts,  and  experts 
abroad;  by  colleges  and  technical 
schools ; and  by  professional  and 
amateurs  everywhere. 

Sind  4c  fur  Catalog  “ ff'.” 

C.  BRANDES,  32  uni«,s^™, 

INC  Rmnb  818  NewYork 

WIRELESS  RECEIVER  SPECIALISTS 


Do  You  Read 
Wireless  World? 


RADIO  MEN 

Make  your  apparatus  up  to 
date.  Indicating  dials  now 
available  at  a reasonable 
price. 

These  dials  are  of  fine  black 
polished  composition  with  radial 
lines  and  figures  accurately  en- 
graved and  filled  with  brilliant 
white.  Diameter  of  dial  is  3 inches 
and  they  are  3/16  inch  thick.  The 
edge  is  bevelled.  The  hole  in  the 
3 inch  Dial  only 75  cent.  center  will  pass  8/32  screw  and 

3 inch  Dial  with  Km>b  rnounted *1.30  thefe  MB  three  hdeS  aTOUnd  the 

Postpaid  center  hole  to  fasten  on  knob. 

BULLETIN  No.  1 describing  (These  holes,  are  not  shown  in  cut.) 

these  parts  will  be  mailed  free  We  can  furnish  dial  alone  or  with  fine 

to  those  who  send  in  their  name  Bakelite  Knob  mounted.  This  knob 

and  address  and  they  will  be  has  a set  screw  to  clamp  shaft  of  in- 
put on  our  mailing  list  for  future  5trument  to  which  dial  is  to  be  applied, 

bulletins  describing  bur  line  of  If  your  dealer  cannot  supply  you  send 

high-grade  Radio  apparatus.  us  his  name  and  address  with  your 

For  oalo  at  all  Raditco  Agtncioo  order.  Immediate  deliveries. 

A.  H.  CORWIN  & CO. 

4 West  Park  Street  Newark,  N.  J. 


In  it  you  will  find  articles 
relating  to  the  PRACTICE 
of  Radiotelegraphy  as  well 
as  to  the  THEORY. 

The  QUESTIONS  and 
ANSWERS  SECTION  is 
open' to  YOU  for  the  SO- 
LUTION OF  YOUR 
DIFFICULTIES. 

INSTRUCTIONAL 
ARTICLES  for  Home 
Study  WRITTEN  BY 
EXPERTS. 

REVIEWS  OF  BOOKS 
useful  to  Wireless  Stu- 
dents. The  interests  of 
Operators  are  well  catered 
for. 

“WIRELESS  WORLD,**  *2.75  per  annum  (or 
America.  Single  Copies,  25c  Post  Paid 

WIRELESS  PRESS,  Inc. 

1868  Wool  worth  Bldg.  Now  York 


When  writing  to  advertiser,  please  mention  THE  WIRELESS  AGE  Google 
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Mesco  Radio  Buzzer 

With  Shunt  Resistance  — 
U.  S.  Navy  and  U.S.  Army 
Standard. 


The  Radio  Officers  of  the  NC  planes, 
after  testing:  all  other  buzzers,  decided 
to  use  the  "Mesco"  on  their  radio  equip- 
ment. The  R-34  was  equipped  with 
two  of  them. 

Why?  Because  of  its  reliability  and 
constancy  in  operation:  greater  output 
efficiency;  ease  of  adjustment;  unaf- 
fected by  extreme  variations  in  weather 
conditions;  exposed  wires  eliminated. 

Sparking  is  almost  entirely  eliminated, 
so  that  the  energy  lost  in  light  and 
heat  in  the  operation  of  other  buzzers 
Is  here  conserved  and  radiated  in  the 
form  of  oscillating  energy. 

This  buzzer  maintains  a constant 
note  and  is  recommended  as  an  exciter 
for  checking  wave-meters  where  pure 
note  and  ample  energy  are  required. 
I.int  No.  Prior 

■15.  Mesco  Radio  Bnsxer 62.05 

We  carry  a very  large  and  complete 
line  of  standard  wireless  apparatus 
and  solicit  your  inquiries.  Wireless  ex- 
perts in  all  of  our  stores. 

Send  for  the  New  Edition  of  Our 

Catalog  N 29 

It  la  pocket  atxe,  contains  264  pafea.  with  over 
1*999  illustrations,  and  describes  in  plain,  clear 
language  ell  about  Bells,  Push  Buttons,  Batteries, 


Telephone  and  Telegraph  Material,  Electric  Toys, 
Bunglar  and  Fire  Alarm  Contrivances,  Electric 
Call  Bells,  Medical  Batteries,  Electrically  Heated 


Apparatus,  Battery  Connectors,  Switches,  Bat-  ! 
tery  Gauges,  Wireless  Telegraph  Instruments. 
Ignition  Supplies,  etc. 

IT  MEANS  MONEY  SAVED  TO  YOU 
to  have  our  Catalog  when  you  want  to  buy. 

Manhattan  Electrical  Supply  Go.,  Inc. 

New  York:  Chicago:  8t.  Louis: 

17  Park  Place  114  8.  Wells  8t.  1100  Pine  8t. 

San  Francisco  Office:  004  Mission  St. 


B«y  Your  Ftvorito  Books,  JJJ 

Subscribe  lor  your  Favorite  Magazines  way 

ELECTR?C  WE  HAVE  THEM 

TECHNICAL 

Send  dime  " tonight  ** for  catalogues,  circulars,  lists 

AMSC0,  Department  W-l,  AURORA,  ILL 


Queries  Answered 

Answers  will  be  given  in  this  department  to 
questions  of  subscribers,  covering  the  full  range 
of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are 
of  general  interest  to  readers  will  be  published 
here.  The  subscriber’s  name  and  address  must  be 
given  in  all  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necessary  they 
must  be  on  a separate  sheet  and  drawn  with  India 
ink.  Not  more  than  five  questions  of  one  reader 
can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidlv  observed. 

Positively  no  Questions  Answered  by  Mail. 

G.  L.  H.,  Rome,  Georgia; 

The  form  which  you  show,  3J4”  in  diame- 
ter and  1J4”  thick  with  two  slots.  deep 
by  W wide  and  separated  J4”>  will  serve 
you  very  well  for  a loading  inductance  form 
to  be  used  with  a short  wave  regenerative 
receiver,  if  you  must  use  a coil  of  this  type. 
Wind  it  with  No.  27  double  silk  covered 
wire  and  take  off  taps  every  15  turns  or  so. 
The  secondary  should  be  tuned  with  a con- 
denser in  shunt  from  grid  lead  of  the  re- 
ceiver to  filament  lead.  In  general,  how- 
ever, unsatisfactory  results  are  Obtained 
when  it  is  attempted  to  load  a receiver — par- 
ticularly designed  for  short  wavelengths  to 
longer  wavelengths.  It  would  be  best  for 
you  to  provide  yourself  with  long  wave  in- 
ductances and  condensers. 

* * * 

F.  D.  G.,  Woodlawn,  L.  I. : 

An  antenna  composed  of  6 wires  80  ft. 
long  and  35  ft.  high  would  have  a funda- 
mental of  approximately  153  meters.  Inas- 
much as  you  do  not  state  the  length  of  your 
lead-in,  nor  the  height  of  the  antenna,  we 
assume  that  a ground  wire,  length  35  ft., 
includes  this.  Separating  the  wires  2 ft.  in- 
stead of  6"  would  only  slightly  increase  the 
fundamental.  Using  a variable  capacity  of 
.001  jn  shunt  to  your  receiver  secondary,  the 
range  of  your  closed  circuit  is  up  to  about 
2500  meters.  Your  primary  circuit,  in  all 
probability,  will  not  go  much  over  1800 
meters. 

* * * 

W.  T.,  Fountain  City,  Texas  ; 

In  general  a tickler  coil  having  about  Vi 
the  maximum  number  of  turns  of  wire  as 
used  on  the  secondary  coil  of  the  receiver 
is  suitable  when  the  mechanical  dimensions 
of  the  two  coils  are  of  the  same  order. 

With  reference  to  the  high  voltage  bat- 
tery described  in  the  February  issue,  the 
Plante  method  of  construction  will  give  you 
very  fair  results  if  it  is  impossible  for  you 
to  obtain  the  proper  paste. 

Regarding  the  wavemeter  described  in 
“How  to  Conduct  a Radio  Club,”  it  will  be 
all  right  for  you  tip  substitute  a thoroughly 
dried  and  varnished  paper  tube  instead  of 
a hard  rubber  tube,  without  materially 
changing  the  constants  of  the  coils,  provid- 
ing the  tubes  are  of  the  same  diameter. 


“Sea,  Land 
and  Air” 

Published  by  the  Wireless  Press, 
Sydney,  N.  S.  W. 
Controlled  by  Amalgamated  Wire- 
less (Australasia),  Ltd. 

HERE  you  have  a new  monthly  journal, 
published  in  Australia  for  radio  men 
everywhere. 

Its  72  pages  of  interesting  text,  illustra- 
tions and  diagrams  present  the  very  latest 
developments  in  wireless  work. 

All  Australasian  matters  relating  to  Radio 
Telephony,  Radio  Telegraphy,  Mercantile 
Marine,  Navy  and  Aviation  are  described 
and  illustrated  fully — right  up  to  the 
minute. 

Technical  subjects  are  described  in  sim- 
plest terms. 

Price  $3.00  per  year 
25  cents  per  copy 

For  sale  by 

WIRELESS  PRESS,  Inc. 

64  Broad  Street, 

New  York 


American  Electro  Technical 
Appliance  Co. 

235  FULTON  ST..  N.  Y.  CITY  Cort.  3153 

BATTERIES- SPECIAL  TYPE  FOR  AUDIONS 

8,11  Switch  Points,  Binding  Posts, 

♦ Knobs,  Levers,  Rods,  Sliders, 

Bakeiite  cut  to  order,  Magnet 
Wire,  Aerial  Wire,  Buzzers, 
Brandes  Head  Sets,  Special 
Head  Bands,  Army  Type, 
Crystal  Cups,  Crystals,  best 

Insulator  kindi  etC- 

Everything  to  give  the  AMATEUR  a chance  to  make 
hit  own  APPARATUS.  De  Forest's  high  class  manu- 
factured Radio  parts  always  on  hand. 


Send  10c  for  Catalog 


WIRELESS  AMATEURS 

MrOH  FREQUENCY  CABLE— (UTZ). 
16-3-88  aid  16-2-88  D.  8.  C. -Enameled 
Orey  Scnmieee  Cardboard  Tubes 
Jiffy  Connector*  tor  No.  70S  Batter] r* 
Bakeiite  and  rubber  panels.  Write  tor 
Circular  on  Honeycomb  Coll  Mounting. 
Wholesale  and  retail. 

A.  T.  HOVEY 

61  Behridere  Si.,  near  Mechanics  Bldg..  Boston,  Maas. 
Radio  Cell  I F J Open  Evcoinea 


Arrangements  have  been  completed  whereby  EVERY  MAN  who  graduates  from  the  EASTERN  RADIO  INSTITUTE  is 
POSITIVELY  GUARANTEED  a good  position.  When  you  realize  that  it  only  takes  six  months  in  the  Day  School  or  nine 
months  in  the  Evening  School  to  accomplish  the  work  and  that  the  salaries  for  beginners  are  from  $100  to  $125  per  month, 
food  and  quarters  included,  and  that  the  entire  expense  of  the  course  can  be  returned  to  you  in  one  month’s  salary,  doesn’t 
this  appeal  to  you?  Remember  we  are  the  OLDEST,  LARGEST,  and  BEST  EQUIPPED  telegraph  school  and  have  THOU- 
SANDS of  satisfied  graduates  to  our  credit.  This  speaks  for  itself.  Day  and  Evening  classes.  Start  any  Monday.  Our  pros- 
pectus for  the  asking. 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 
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Make  Your  Own 

WIRELESS  APPARATUS 


tea" 

, ftV-t'BEC  Al 


SAVE  Vi 

It’s  easy  to  make  your  own  at  home 
with  the  aid  of  these  4 up-to-date 
books  that  you  can  understand.  Each 
has  over  72  pages  and  over  60  illustra- 
tions. 3 color  cover,  size  5x7  inches. 
LE880N8  IN  WIRELESS  TELEGRAPHY  Is 
a course  In  the  elementary  principles  which 
you  must  understand  to  obtain  good  results. 
WIRELESS  CONSTRUCTION  AND  INSTAL- 
LATION FOR  BEGINNERS  gives  complete 
details  with  working  drawings  for  making 
simple  but  good  sending  and  receiving  ap- 
paratus and  erecting  aerials,  etc. 

THE  OPERATION  OF  WIRELES8  TELE- 
GRAPH APPARATUS  shows  how  to  obtain 
best  results  and  greatest  ranges  with  all 
kinds  of  apparatus,  how  to  tune  the  station 
to  200  meters,  use  a wave  meter,  apply  for 
license,  etc. 

EXPERIMENTAL  WIRELESS  CONSTRUC- 
TION gives  details,  with  working  drawings 
for  making  more  elaborate  and  efficient  send- 
ing and  receiving  apparatus,  complete  sets, 
etc. 

30c  Postpaid  $1.20  SET 

Less  than  the  price  of  one  telephone  receiver. 
Order  now  while  the  supply  lasts. 

COLE  a MORGAN,  Inc,  PublUhmr* 
P.  O.  Box  473  New  York 


AERIAL  WIRE 

7 Strands  No.  22  Solid  Copper 
1 5 lbs.  per  1 000  ft.  1 _ per 
Send  postage  * ^ foot 

LEE  A.  BATES.  S Men  St.,  Wwcntn.  Hut. 


MAKE  YOUR  OWN 
TELEPHONE  WALL, 
DESK  OR  HEAD -SET 

2 transmitters,  2 
receivers  complete 
with  diagrams. 
Will  talk  100  feet 
or  more  on  two 
batteries. 

$1.00  POSTPAID. 

Inland  Specialty  Co. 

1560  N.  Rober  St. 


The  hook-up  shown  for  a 206  meter  re- 
generative receiver  in  the  April  issue  will  be 
satisfactory  for  3000  to  4000  meter  work 
providing  the  loose  coupler  of  the  set  is  of 
the  proper  size. 

A rectified  alternating  current  may  be 
used  for  plate  circuit  of  an  audion  provid- 
ing rectification  is  carried  out  in  the  proper 
manner.  It  is  doubtful,  however,  whether 
any  success  would  accompany  the  use  of  an 
electrolytic  rectifier. 

* * * 

C.  R,  Arlington,  Mass. : 

With  reference  to  the  loose  coupler  on 
pages  92  and  93  of  “How  to  Conduct  a 
Radio  Club,”  the  dimension  for  the  primary 
as  given  in  the  text  is  correct  It  should  be 
4"  instead  of  5'  in  the  drawing. 

* « * 

G.  D„  Nicole t,  P.  Q. : 

At  the  present  time,  messages  are  being 
received  in  America  from  France  by  the 
Naval  receiving  stations  at  Bar  Harbor, 
Me,  and  Washington,  D.  C.  Lyons,  France 
(call  YN)  is  transmitting  station  and  uses 
both  a Poulsen  arc  and  a LaTour  alternator. 
He  works  on  a wavelength  of  approximately 
16,900  meters  nearly  every  day  between  the 
hours  of  9 and  2 P.  M. 

We  regret  that  we  have  no  data  available 
regarding  the  Eiffel  Tower  station,  “FL.” 

. * * * 

A.  R.  D„  Readville,  Va. : 

The  radio  station  at  New  Brunswick,  N. 
J,  uses  a wavelength  of  13,600  meters  and 
is  owned  by  the  Radio  Corporation  of 
America.  As  far  as  we  know,  radio  tele- 
phone experiments  are  no  longer  being  car- 
ried on.  * * * 

C.  R.,  Valdosta,  Ga. : 

The  diagram  which  you  show  for  the  arc 
is  schematically  correct.  As  far  as  we 
know,  however,  successful  operation  of  an 
arc  transmitter  on  amateur  wavelengths  has 
never  been  effected. 

RADIO  MEN  ! ! ! 

A proposition  For  You 
Do  you  live  in — 

NEW  YORK  CITY 
CHICAGO 

DENVER  or  ST.  LOUIS 
SAN  FRANCISCO? 

We  need  4 men,  radio  amateurs, 
who  reside  in  the  above  cities. 

We  desire  your  services.  Your  pay 
depends  upon  yourself,  a commis- 
sion basis  plan.  Spare  or  full  time. 

We  advertise  for  you.  You  must 
have  ability  to  handle  branch  office. 
You  may  invest,  but  not  necessary. 
Bonua  given  besides  commission. 

No  position  of  this  nature  ever  of- 
fered before.  Write  to  us  now, 
stating  qualifications,  age,  radio  ex- 
perience and  facilities.  Address 
Box:  WASHINGTON  NO.  ONE, 
care  of  this  publication. 


AMATEURS 

THE 

“RVA” 

SERVICE 

is  the  recognized  INSTALLMENT 
PLAN  Radio  Supply  House  in  this 
country.  It  is  serving  the  most  rep- 
resentative amateurs  satisfactorily 
and  can  do  the  same  for  you.  Full 
details,  the  “RVA”  Bulletin  each 
month,  with  Loose-Leaf  Binder  and 
Bargain  Supplement,  on  receipt  of 
10c,  stamps  or  coin. 

THE  “ RVA  ” SERVICE,  Lombard,  111. 


Switch  Points  Free! 

For  five  cents , to  cover  cost  of  packing 
and  mailing,  we  will  send  one  nickeled 
switch  point  and  nut  free.  If  requested 
this  amount  credited  on  first  order  for  two 
dozen  at  regular  price  of 

35c  per  dozen 

These  points  are  same  type  as  used  on 
first-class  commercial  apparatus,  measur- 
ing approximately  as  follows — 

. Head  'A“x'A” 

Shank  No.  6xJ4”  screw 

Catalogue  for  postal. 

Toledo  Radio  Specialties  Co. 

Box  343  C.  S.  Tol  do,  Ohio 


GetBiggerPqy 

~s  ELECTRICITY 


through 


You  will  find  In  HAWKINS 
GUIDES  Just  what  you  need  to 
know  about  electricity.  In  simple 
everyday  language  — com  plete, 
concise,  to  tho  point.  In  questions 


and  answers.  A complete  standard 
course  In  Electrical  Engineering. 
Send  for  your  set  today  to  look 


HAWKINS 
ELECTRICAL 
CUIDES 


WIRELESS  AMATEURS 

Send  2-cent  stamp  for  free  description  of  THE 

BBARR  MERCURY-CUP  DETECTOR,  the 
most  efficient  detector  on  the  market.  Tested 
by  The  Marconi  Wireless  Telegraph  Co.  and 
the  United  States  Government. 

jl  Increases  the  efficiency  of  every  wireless 
fl  receiving  set  by  making  the  signals  clear, 

■ y;:‘  ~ . ' : * I sharp  and  distinct. 

Instantly  adjustable  at  a constant  pressure. 

The  Barr  Mercury-Cup  Detector  Dept.  D,  The  Wyoming,  Washington,  D.  C. 


When  writing  advertisers  please  mention  THE  WIRELESS  AGE 


THEO.  AUDEL  A CO.,  72 
Fifth  Ave„  N.  Y.  Please 
nubmit  for  examination  Hawkins 
Electrical  Guides  -Price  $1  c*rh> . 
Ship  at  once,  prepaid,  the  lOnumbi-r*,  If 
satisfactory,  I agree  to  send  you  $1  within 
seven  day?  and  to  further  mall  you  $1  each 
month  until  paid. 
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Undamped  waves  can  be  received  in  the 
U.  S.  with  one  audion  and  loose  coupler, 
loading  coils,  etc.  We  suggest  you  refer  to 


“Practical  Wireless  Telegraphy”  and  “How 
to  Conduct  a Radio  Club”  by  E.  E.  Bucher, 
Wireless  Press,  N.  Y.  C. 


Your  Wireless  Outfit 


Have  you  kept  pace  with  the  times? 


Are  you  still  operating  the  old  style  non-sensitive,  poorly  designed  receiving 
apparatus?  Or  are  you  equipped  with  one  of  the  new  complete  Gilbert  Radio 
Outfits  designed  by  an  expert  who  was  a Radio  Officer  in  the  U.  S.  Army 
during  the  war  and  who  has  incorporated  all  of  the  latest  Army  improvements 
in  these  new  outfits. 

Gilbert  Radio  Outfits  are  complete  in  every  respect  for  transmitting,  receiving, 
or  both.  They  are  without  doubt  the  latest  and  most  scientific  outfits.  Each 
piece  of  apparatus  is  designed  to  operate  in  close  harmony  with  every  other 
part  of  the  set. 

The  Loose  Coupler  used  in  the  receiving  sets 
is  not  the  old  obsolete  type  that  pulls  out  of 
the  box,  but  the  new  enclosed  panel  type — a 
highly  sensitive  instrument  designed  particu- 
larly to  minimize  distribution  capacity  and  to 
eliminate  dead  end  losses.  It  is  a very  com- 
pact instrument,  in  a quartered  oak  cabinet, 
and  is  included  in  all  Gilbert  Radio  Receiving 
Outfits. 

These  outfits  can  be  purchased  complete  or 
each  part  separately.  Our  new  Radio  catalog 
No.  50  describes  each  one  in  detail.  Write  for 
it  today. 


No.  4007  Receiving  Set 

A complete  radio  receiving 
Met  composed  of  Loom  Coupler, 
Kadiotector,  Telephone  Receiv- 
ers. Insuhitors  and  Ground 
Wires.  It  will  receive  message** 
over  a distance  of  300  miles 
under  average  conditions  and 
tunes  sending  stations  whose 
wave  lengths  are  from  ‘200  to 
2.5(H)  meters.  It  is  a very  com- 
plete outfit  for  the  advanced 
wireless  operator.  Loose  Coupler 
set  up  In  polished  hardwood 
cabinet.  Set  includes  complete 
hook  of  instructions.  Packed  in 
corrugated  container.  Price, 
$25.00  (Canada,  $37.50.) 


The  A.  C.  Gilbert  Company 

314  Blatchley  Avenue 

New  Haven,  Conn. 


In  Canada  : The  A.  C.  Gilbert-Menzies  Co.,  Ltd. 
Toronto. 


ARMY  AND  NAVY 

Standard  Wireless  Head  Receivers  released  for  amateur  use 

Price  $13.00 

These  head  receivers  are  the  exact  type  used  by  the  Army  and  Navy  wireless 
operators  during  the  war. 

The  Signal  Corps  U.  S.  A.  knew  them  as  #P- 1 1 . 

The  U.  S.  Navy  knew  them  as  C-W  834. 

JAMES  O.  OLIVER  & COMPANY 

20  Nassau  Street  New  York  City 


E.  B.  H.,  Belleville,  111.: 

Radio  station  VBE  is  situated  at  Point 
Edward,  Canada. 

* * * 

A.  H.  R.,  Washington,  D.  C. : 

The  receiver  described  in  the  September 
prize  article  is  in  all  probability  the  best 
amateur  design,  both  from  the  mechanical 
and  electrical  point  of  view,  which  has  been 
published.  This  set  is  capable  of  receiving 
trans-oceanic  signals  on  a single  vacuum 
tube.  A set  with  practically  the  same  elec- 
trical dimensions  has  been  in  operation 
over  a long  period  of  time.  The  diagram 
as  printed  is  correct.  The  filament  lighting 
battery  is  of  course  necessary  and  is  in- 
serted in  the  usual,  way. 

* * * 

R.  C.  A.,  Long  Beach,  Calif.: 

We  are  inclined  to  believe  that  your 
lack  of  success  with  the  one  stage  audio 
frequency  amplifier  is  in  all  probability  due 
to  the  choice  of  a poor  amplifier  trans- 
former. When  a regenerative  circuit  is 
used,  one  stage  of  radio  frequency  ampli- 
fication would  scarcely  increase  your  signal 
strength,  whereas  one  stage  of  radio  fre- 
quency amplification  of  proper  design 
should  show  a marked  increase  in  signal 
strength. 

* * * 

A.  W..  Glenn  Springs,  Texas. : 

With  reference  to  the  sketch  which  you 
enclose,  we  have  no  record  of  the  better 
amateur  stations  ever  having  had  satisfac- 
tion with  an  oil  condenser.  We  suggest 
that  you  stick  to  the  glass  plate  type  im- 
mersed in  oil.  See  Prize  Articles  in  De- 
cember issue. 

* * * 

G.  W.  G„  Lebanon,  111. 

An  antenna  40  ft.  high  and  40  ft.  long  is 
sufficiently  large  to  enable  you  to  receive 
time  signals  from  the  station  of  the  Illinois 
Watch  Co. 

See  answer  to  J.  .R.  M.,  this  issue. 

* * * 

II.  P.  M,  Royse  City,  Texas: 

We  regret  our  inability  to  diagnose  your 
troubles  with  the  ultraudion  or  the  pecu- 
liar action  which  you  describe  without  a 
diagram  of  the  connections  which  you  have 
made. 

* * * 

\V.  G.,  New  York  City: 

The  radiophone  described  in  the  March 
issue  is  operative  in  every  respect.  A letter 
addressed  to  the  author,  in  care  of  the 
Wireless  Age  will  reach  him.  Your  hot 
wire  ammeter  probably  has  such  a range 
that  the  small  currents  which  the  outfit 
above  mentioned  supplies,  will  not  register. 
Apparently  you  have  for  a moment  for- 
gotten your  knowledge  of  the  fundamental 
principles  of  radio.  It  is  not  to  be  expected 
that  the  connection  of  a pair  of  telephones 
to  a radio  frequency  source  will  lead  to 
any  response  in  the  telephones.  We  sug- 
gest that  you  persevere  with  your  experi- 
ments, and  provide  yourself,  if  possible, 
with  a hot  wire  ammeter  having  a range  of 
0-0.1  amperes  inasmuch  as  the  radiation  to 
be  expected  from  this  outfit  is  of  a small 
order.  If  no  ammeter  is  available  a 1 volt 
battery  lamp  of  low  candle  power  may  be 
used  instead,  this  being  connected  directly 
into  the  ground  lead. 

* * * 

K.  H.  T„  Newark,  N.  J. 

< 1 ) Sufficient  reliable  information  has 
been  printed  in  the  columns  of  Wireless 
Age  within  the  last  few  months  to  enable 
you  to  build  for  yourself  an  efficient  short 
wave  receiver. 

(21  A .0006  mf.  condenser  will  serve  in- 
stead of  the  .0007  condenser  when  used  in 
connection  with  the  radiophone  described 
in  the  October  issue.  If  you  desire  to  ob- 
tain a .0007  condenser,  it  may  be  had  of  the 
General  Radio  Co. 
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M.  D.  F„  Woodfords,  Me.: 

A tickler  coil  is  always  placed  in  series 
with  the  plate  circuit  and  is  coupled  with 
the  secondary  or  dosed  oscillatory  in- 
ductance. We  publish  a diagram  herewith 
which  will  enable  you  to  connect  your  re- 
ceiver tubes  onto  the  110  volt  D.  C.  line* 
When  the  generator  is  running  you  may  ex- 
perience some  trouble  due  to  commutator 
noises.  This  will  be  eliminated  to  some 
extent  by,the  use  of  the  filter  circuit  shown. 

For  resistance  R 730  feet  No.  20  German 
silver  wire  is  wound  on  a rack  as  shown. 
Tap  F is  taken  off  165  feet  from  start. 
Other  taps  may  be  taken  off  if  desired  for 
plate  circuit.  Choke  A may  be  120  turns 
No.  18  D.i  C.  C.  wound  on  an  iron  core 
Yu,"  in  diameter  by  ZVi"  long.  For  con- 
struction of  B see  answer  to  E.  S.  R. 


W.  H.,  Inglewood,  Calif. : 

(1)  It  is  generally  the  practice  in  the 
better  amateur  stations  to  use  a single  re- 
ceiver attached  to  a large  horn  for  loud 
speaking  purposes.  Best  results  are  had 
either  with  a receiver  of  the  Baldwin  type 
or  a receiver  of  the  type  manufactured  by 
the  Western  Electric  Co.  for  the  Signal 
Corps.  When  supplied  from  the  output 
tircuit  of  a two  stage  amplifier,  such  an 
arrangement  usually  gives  all  the  volume 
necessary  for  reception  without  the  use  of 
receivers  on  the  head. 

This  amplification  may,  of  course,  be 
carried  further  by  mechanically  connecting 
a microphone  unit  such  as  a Skinderviken 
button  to  the  diaphragm  of  a receiver. 

(2)  We  regret  that  space  will  not  permit 
us  to  print  the  formula  for  the  inductance 
of  a layer  wound  solenoid  in  these  columns. 
Such  a formula  is  to  be  found  in  that  of 
Rosa,  Bulletin  of  the  Bureau  of  Standards, 
Volume  VIII,  1912. 

We  have  arranged  to  have  the  calculation 
of  layer  wound  inductances  covered  by  an 
article  which  we  hope  to  print  in  an  early 
issue. 

(3)  The  inductance  of  a coil  of  126  turns 
of  No.  24  double  cotton  covered  wire  wound 
in  3 layers  on  a form  whose  radius  is  6.35 
centimeters,  each  layer  having  a length  of 
3.81  centimeters,  is  655,000  cms. 

* * * 

J.  I.  L.,  Coatesville,  Pa. 

The  circuit  which  you  have  sent  us  is 
scarcely  suitable  for  work  below  about 
2,500  meters,  due  to  unnecessary  difficulty 
encountered  in  its  manipulation.  You  will 
find  in  the  columns  of  the  Wireless  Age 
suggestions  and  information  concerning  the 
construction  of  receivers  suitable  for 
shorter  wavelengths  which  should  enable 
you  to  choose  what  you  want  for  this  work. 

The  dimensions  of  suitable  coils  and  con- 
densers for  long  wave  work  with  this  cir- 
cuit are  as  follows:  LI,  L3,  and  L8.  6" 
in  diameter  by  24"  long,  wound  with  No. 
28  single  silk  covered,  taps  taken  off  everv 
2".  Coils  L2,  L4,  L5,  L7,  L9,  L10,  are  6" 
in  diameter,  6"  long,  No.  28  single  silk 
covered,  no  taps.  L6,  Lll,  are  6"  in  diam- 
eter and  12"  long,  wound  with  No.  28 
single  silk  covered,  taps  taken  off  every 


Do  You  Want  Efficiency? 


Of  course  you  do.  But  are  you  getting  the  utmost 
efficiency  from  your  receiver?  You  will  if  you  install  the 


Type  RORD  Audio-Frequency  Amplifier 


It  embodies  the  latest  development  in  Amplifier  construction — The 
Grebe  Automatic  Control.  A telephone  jack  and  plug  system  con- 
trols both  the  filament  and  telephone  circuits  automatically.  With 
the  plug  in  the  first  jack  the  Detector  only  is  in  use ; in  the  second 
jack  one  stage  of  amplification  is  added  and  the  output  transferred 
to  the  telephones.  In  the  third  jack  the  second  stage  is  connected 
into  circuit  and  the  complete  unit  is  in  operation. 

Amplifier  tubes  work  best  at  a different  B potential  than  detector 
tubes.  The  RORD  Amplifier  is  equipped  with  two  sets  of  binding 
posts  for  B batteries — one  for  the  Detector  the  other  for  the  Am- 
plifier tubes. 

You  will  get  results  from  this  Amplifier  that  will  surprise  you. 

Send  for  free  bulletin  R-110;  complete  catalog  10  cents. 


A.  H.  GREBE  & CO.,  Inc.,  78  V«n  Wyck  Bird.,  Richmond  Hill,  N.Y. 


Mignon  “RW4” 

Undamped  Wave 
Receptors 

Loose  Couplers 
Loading  Coils 
Variometers 
Amplifiers 
Strongest,  Most  Distinct  Signals 


IMPORTANT  NOTICE 

Ernest  C.  Mignon,  inventor  of  the  famous  disc-core  undamped  wave  receptor  is  no 
longer  connected  with  the  Mignon  Wireless  Corporation  of  Elmira,  N.  Y.  or  their 
successors — The  Universal  Radio  Mfg.  Corp. 

Address  all  communications  for  Mignon  Apparatus  to 

Mignon  Manufacturing  Corporation  V Newark,  N.  J. 

Damped  and  Undamped  Wave 
Apparatus  for  all  purposes 

Endorsed  by  Radio  Department 

of  D.  L.  and  W.  R.  R.  Co. 

Write  for  Literature 

MIGNON  MFG.  CORP. 

NEWARK,  NEW  JERSEY 
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| OF  QUALITY  > 


inch.  Cl.  C2,  C3,  C4,  C5.  are  each  .001 
mf.  C6  should  be  about  .0025,  C7  about 
.0002  mf. 


High  Voltage — Direct  Current 

Motor  Generators 

This  unit  has  a normal  output 
of  100  watts  (200  milllampereB 
at  500  volts)  with  a voltage 
range  of  200  to  500  volts.  The 
generator  is  compounded  to 
insure  constant  voltage  under 
variable  load.  It  is  furnished 
PRICE  $89.00  F.O.B.  FACTORY  'ojper*  te^  either^.  C or 

SHIPPING  WEIGHT  80  LBS.  supplied  for  D.C.  and  an  in- 

duction motor  for  A.  C.  The 
generator  is  equipped  with  a commutator  of  48  segments,  reducing  the  commu- 
tator hum  to  a minimum. 

Unit  is  complete  with  insulating  coupling  and  mounted  as  illustrated  on  a finished 
base  8"  x 20".  Shipment  can  be  made  immediately. 

The  motor  generator  illustrated  above  is  only  ONE  of  the  many  newly  deaigned  radio  specialtie 
which  we  have  ready  for  you.  Write  us  for  description  bulletins  which  are  being  issued  covering  al 
International  Radio  products.  Address  Dept.  No.  24. 

International  Radio  Telegraph  Co.,  n!wByo£k  city 


0 


OF  QUALITY  < 


Perfection  20000  Meter  tuners. 

Gets  all  the  arcs  in  this  hemisphere.  XDA  on  first  tap. 
NSS  on  fifth.  Formica  top,  nickel  finish.  Involute  coils 
set  in  wax.  Round  or  square  pattern. 

3000  meter  Arlington  tuner. 

Amplifies  NAA  sigs  50  times  in  FRISCO  with  a 25  foot 
aerial,  also  gets  4000  meter  arc  stations  and  wireless  phone 
signals.  Wiring  diagram  with  each  tuner.  Tuners  weigh 
two  pounds. 

200  Meter  Amateur  Regenerative  tuner. 

Designed  for  relay  work  on  short  waves.  Marked  coils  . n f]  - 
only,  waxed  in  box  for  panel  mounting  $10.  Either  of 
above  tuners  $15.  Agents  and  dealers  wanted.  Catalog  free. 

Knocked  down  variable  condensers. 

43  plate— .001  MF— $2.75;  21  plate— .0005  MF— $2.25;  JOKs  fX-J 
11  plate  grid  variable — $1.75.  Assemble  and  save  money. 

TRESCO,  Davenport,  Iowa  » L 

SRewmotorsH 

FACTORY  GUARANTEED  - ALL  SIZES  - IN  ORIGINAL  BOXES  SKHmI 


Your  Opportunity  Aatarati 


Ti  hi)  New  Guaranteed  Eleetrieil  f 
•pwrilei  of  Standard  Manufacture 


Single  Phut  Motws  Charging  Generator! 

I10-t*0  volt*.  A.  C..  00  cycle.  Suitable  for  oil  lighting 

1800  R.  P.  M.  with  pulley  I Battery  Charging 

. ..  . ...  - , . . and  Power  Requirement*. 

1/4  Uae,  id  hit  rtirt  $24‘^0  I fedl,  II  ■■).  $16.50 


illlKZXXr.*  38-50  II  mil  II  am  $2  1.00  a-Q  I o '' MuTlJeeASea^  ",°1'  " $68*^0 

1/  H.r.  111-mnto.ra-  « a/;  50  " "“1,1  — $24.50  *59-  ||  Mil  0 III  . HU  (Venn 

jl  gddaa.  Na  ramraaaar  546-  111  M ,.a  $24.50  INI  . $79  50  > Kb  dM  nMIul  ■ $75^ 

i ^2^  $67-50  «uh.  a am  $38.50  IH,  ' * 50  $85-oo 

$108-50  "'"-'-$38.50  "•A'SEsr**  $85-00 

i N. MH-IM— . $104  50  ""-“  — $58.50  -$102-50  m — ae.m^  Slinoo 

r.a.1—  U*  .,tau  $58.50  IH.LlMluud.IIH  U MU  MU  $ 1 1 UUU 

5 ysra,-L  $164.50  ----  $85.oo  sax* 36-so  $125-00 


PofypluM  Motors 

* and  3 phn*.  A.C..  000  V.  „ ■**•»»  Cklrpilt  OlltfiU 

60  c.  1750  R PM.,  complete  To  °P'r*,,;  * C ■ 00  W*.  m*  pS*« 

with  base  and  pullev.  ...  ..  . . _ 

VSH.L  • $42-50  J&iiillr  "* $40-00 

mi.  . $59.!  0 "*‘$68-50 

n#-m  »wti,  A.  C..  !M  -in..  *7C  00 

I H.  f.  $79-50  .V/D-W 

1 IN  A.C-.  1M  M rehu  tQC  00 

1 n.  p.  . $84.50  «**•**— 

1 1I  nilt,  A.C,  171  esitg,  M *MU,  «QC  00 

--  $102-50 


m rMta,  A.C.,  Mi  wrtts, 

41  retts,  with  laHtbburi 


$110-00 


WRITE  FOR  CATA10Q.  BARGAIN!  IN  MOTORS  AND  GENERATORS 


Ml  / SPECIAI 

V4h.p.«:»; 

/ ■ IF,  I7JI  RPM 


| Cawplrtt,  wN.ptdt  A paPty 


WASHING  MACHINE  MOTORS 

>=£$1Q.75 

— — 2Jfce  ■ w EACH 
I •■v=Tt'  C'1  ' n*i  re.,  mu 


C SI  I D D I he  TCDUC.  II  duoilt  rcnatrel  n all  krlm  Sillier  C.  0.  0.  hr  Enrfii.  H 

(anirriRb  i enm a.  5l|K,  4„n  ll0 * ua„i  .tutiea  ar ir«iH 
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CHAS.  H.  JOHNSTON,  Boi  8 , West  End,  Pittsburgh,  Pa. 


A.  A.,  New  Orleans,  La.; 

Below  is  a capacity  coupled  regenerative 
receiver  and  one  stage  amplifier.  It  is  im- 
possible for  us  to  design  a tickler  coil  for 
you  without  knowing  something  as  to  the 
design  and  wavelength  range  of  your  re- 
ceiver. See  answer  to  W.  T.  this  issue. 

Using  a primary  and  a secondary  each  of 
three  layers  of  single  silk  covered  No.  28 
wire,  bank  wound  on  tubes  12"  x 4}4"  in 
conjunction  with  a .001  mf.  condenser,  the 
maximum  wavelength  obtainable  will  be 
about  20,000  meters. 

Difficulty  in  the  construction  of  such  coils 
is  usually  encountered  when  the  smaller 
sizes  of  wire  are  used,  particularly  if  the 
wire  be  a solid  one.  The  ratio  of  resistance 
to  inductance  in  a bank. wound  coil  is  lower 
than  in  a single  layer  coil  of  the  same 
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electrical  dimensions,  and,  generally  in  con- 
nection with  long  wave  work,  are  to  be 
preferred  due  to  the  smaller  space  required 
and  due  to  the  fact  that  the  increased  dis- 
tributed capacity  at  these  wavelengths  is 
not  objectionable  as  it  might  be  when  en- 
countered in  conjunction  with  200  meter 
work. 

* * * 

E.  S.  R,  Toronto,  Canada. 

Part  of  the  commutator  noises  with  which 
you  are  troubled  will  be  hard  to  eliminate 
if  your  machine  is  running  at  such  a speed 
that  the  brushes  spark.  Normally,  however, 
if  you  will  shunt  your  generator  line  with 
a 1 mf.  condenser  and  place  in  series  with 
one  side  of  the  line  a 6 henry  coil,  the  rip- 
ple will  have  been  sufficiently  reduced  for 
all  practical  purposes,  when  dealing  with 
transmitter  circuits.  If  you  wish  to  make 
a coil  of  this  sort,  build  up  two  iron  cores 
of  transformer  iron,  the  pieces  to  be  cut 
-Mi"  wide  and  2"  long  and  piled  up  until  a 
core  has  been  formed  56"  x 54",  the  pieces 
having  been  overlapped  in  such  a way  that 
when  completed  the  core  is  2y2"  in  length, 
and  when  looking  at  the  end  of  the  core, 
every  other  piece  appears  to  have  been 
shortened  by  l/2" . On  each  of  these,  place 
a tight  fitting  head  of  fibre,  154"  x 154"  x 
%"  and  space  them  y2"  from  the  center 
of  your  core.  After  insulating  the  core, 
fill  the  spaces  between  the  heads  with  No. 
32  double  silk  covered  copper  wire.  The 
two  cores  are  now  to  be  connected  by  slip- 
ping pieces  of  transformer  iron  into  the 
slots  in  the  ends.  These  last  mentioned 
pieces  will  need  to  be  '/"  wide  by  2?4" 
in  length.  The  two  coils  of  this  closed  core 
inductance  are  then  connected  in  series  so 
that  their  fields  are  aiding. 

It  is  possible  to  rewind  a 500  volt  gen- 
erator so  that  it  will  give  1,500  volts.  The 
output  will  be  decreased  somewhat. 

Circuits  have  already  been  published  in 
previous  issues  which  will  enable  you  to 
hook-up  your  four  vacuum  tubes  for  a re- 
sistance coupled  amplifier.  The  fact  that 
the  filaments  may  draw  different  currents 
may  lie  overcome  by  the  use  of  a separate 
rheostat  for  each  filament. 
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G.  N.  G.,  East  Orange,  N.  J. 

Most  of  the  amateurs  who  are  receiving 
radio  telephone  messages  would  make  it 
hard  for  you  to  convince  them  that  their 
hook-ups  were  not  "really  practical  and  effi- 
cient." We  presume  what  you  are  looking 
for  is  something  in  the  nature  of  a uni- 
control receiver.  The  nearest  approach  to 
this  of  which  we  know,  that  will  fill  your 
requirements,  is  that  circuit  given  by  Mr. 
Sterns  in  a recent  issue. 

* * * 

M.  R.,  San  Francisco,  Calif.: 

Diagram  of  a three  step  amplifier  is 
shown  herewith,  wherein  tubes  1 and  2 
and  tube  3 are  operated  respectively  by 
different  batteries.  An  article  on  “How  to 
Construct  an  Amplifier  Transformer”  will, 
we  hope,  be  published  in  an  early  issue. 
Vacuum  tube  detector  suitable  for  the  un- 
damped wave  receiver  shown  on  page  280 
of  “Practical  Wireless  Telegraphy"  may 
be  purchased  of  the  Radio  Corp.  of  Amer- 
ica, N.  Y.  C.  With  reference  to  the  receiv- 
ing circuit  which  you  mention,  the  coils 
should  be  tapped  as  follows : L15,  + L2, 
10  taps;  L3,  15  taps;  L4,  15  taps;  L5,  none; 
L6,  none;  L7,  15. 


J.  R.  M.,  Philadelphia. 

We  hope  to  be  able  to  publish  at  an  early 
date,  an  article  on  “How  to  Construct  an 
Amplifier  Transformer.”  This  subject  is 
too  lengthy  for  discussion  in-  these  columns. 
* * * 

H.  P.  M,  Royse  City.  Texas. 

We  are  not  familiar  with  the  operation 
of  the  receiver  which  you  mention,  but  if 
it  is  a regenerative  receiver,  under  favor- 
able conditions  you  should  be  able  to  re- 
ceive foreign  stations. 

The  fundamental  wavelengths  of  an  an- 
tenna 60  ft.  high  by  60  ft.  long  is  ap- 
proximately 160  meters.  . 

We  do  not  know  of  any  radio  telephone 
stations  in  your  vicinity.  The  high  power 
radiophone  station  at  New  Brunswick,  N.  J. 
has  completed  the  radiophone  tests  which 
were  on  progress  several  weeks  ago. 

* * * 

V.  N.,  New  Orleans,  La.: 

Primary  6"  in  diameter  by  8"  long, 
wound  with  No.  24  D.  C.  C.,  tap  every  15 
turns.  Secondary  5"  in  diameter,  8"  long, 
wind  No.  28  double  silk  covered.  No  taps 
are  necessary  if  you  wish  to  work  on  2,500 
meters  only.  For  best  results,  a .001  mf. 
variable  condenser  should  be  used  in  shunt 
to  the  secondary. 

* * * 

K.  V.  A.,  Stromsberg,  Neb.: 

In  your  consideration  of  the  changes  of 
capacity  of  an  antenna  due  to  variation  in 
height,  you  have  probably  overlooked  the 
fact  that  a vertical  wire  has  capacity.  As 
you  increase  the  length  of  this  wire,  the 
capacity  of  the  antenna  increases  slightly 
notwithstanding  the  fact  that  the  capacity 
between  the  horizontal  wires  and  the  earth 
decreases. 

For  method  of  obtaining  the  decrement 
of  a receiver,  you  are  referred  to  “Practical 
Wireless  Telegraphy"  by  E.  E.  Bucher, 
and  “Radio  Instruments  and  Measure- 
ments,” Wireless  Press,  N.  V.  C. 

A Lepel  arc  will  not  operate  satisfactorily 
on  a rectified  alternating  current. 


PACENT  ELECTRIC  COMPANY 

INCORPORATED 

150  Nassau  St.  New  York 


We  are  builders  and  specialists  in  electrical,  radio  and 
laboratory  equipment  suitable  for  amateur,  experimental, 
research  and  communicating  purposes  and  are  therefore 
in  a position  to  serve  electrical  jobbers,  operators,  ama- 
teurs and  other  interested  persons  to  the  best  advantage. 

You  are  invited  to  visit  our  show  rooms  which  are 
always  complete  with  the  latest  equipment;  all  designed 
by  the  best  known  engineers  in  the  field  and  includes 
Genuine  Dubilier  Mica  Condensers,  Standard  VT  bat- 
teries, Grebe  correctly  designed  receiving  equipment,  im- 
ported Seibt  variable  air  condensers,  Rawson  ultra-sen- 
sitive instruments,  vacuum  tubes,  standard  radio  labora- 
tory apparatus,  etc. 


A.  H.  GREBE  & CO. 
DUBILIER  CONDENSER 
CO. 

RAWSON  ELECTRICAL  IN- 
STRUMENT CO. 


RICHTER  & BYRNE. 
IMPORTED  SEIBT  CON- 
DENSERS. 

VACUUM  TUBE  APPAR- 
ATUS. 


AND  OTHERS. 


PACENT  ELECTRIC  COMPANY,  Inc. 

Telephone  Beckman  5810 

150  Nassau  Street  New  York 


AMPLIFICATION 

Somewhat 

BEYOND  THE  USUAL 

is 

Secured  with  our  type  Q.  O.  coil, 
designed  on  a somewhat  different 
principle.  Its  somewhat  higher 
price  is  trifling,  results  considered. 

Type  Q.  O.  Coil,  mounted  . $7.50 
Type  Q.  O.  Coil,  unmounted  $5. 00 

Immediate  deliveries — From  most 
good  dealers.  Bulletins  Y and  Z 
sent  for  4-cent  stamps  list  our 
complete  line  of  high  grade,  moderately  priced,  apparatus  for  the  Radio 
Laboratory. 

THE  CAMBRIDGE  RECTIFIER 

illustrated  below  will  charge  your  storage  bat- 
teries at  home  from  any  alternating  current 
lamp  socket  cheaply  and  simply. 

It  is  fully  described  in  Bulletin  R. 

Clapp-Eastham  Co. 

161  Main  St.  Cambridge,  Mass. 
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A WARNING 


| ^ | to  Manufacturers 

Vacuum  Tubes 

U m The  Marconi  V.T.  Patent  isBasic 

United  States  Letters  Patent  to  Fleming,  No.  803,684, 

Tl  ■ November  7,  1905,  has  been  held  to  be  valid  by  Judge 

Fleming  Pat.  no.  808,684  Mayer  of  the  United  States  District  Court  for  the 

De  Forest  Pat.  No..  84i.387.85», 58*  Southern  District  of  New  York,  and  by  the  United 

States  Circuit  Court  of  Appeals  for  the  Second  Circuit. 

It  is  a basic  patent  and  controls  broadly  all  vacuum  tubes  used  as  detectors,  amplifiers  or 
oscillions  in  radio  work. 

No  one  is  authorized  to  make,  sell,  import  or  use  such  tubes  for  radio  purposes,  other  than 
the  owners  of  the  patent  and  licensees  thereunder.  Any  others  making,  selling,  importing 
or  using  them  alone  or  in  combination  with  other  devices,  infringe  upon  the  Fleming  patent 
and  are  liable  to  a suit  for  injunction,  damages  and  profits.  And  they  will  be  prosecuted. 

THE  AUDIOTRON  AND  THE  LIBERTY  VALVE  ARE 
NOT  LICENSED  UNDER  THE  FLEMING  PATENT 


Fleming  Pat.  No.  803,684 
De  Forest  Pat.  Nos.  841,387-879,532 


The  price  of  the  genuine  Marconi  Do  not  take  chances  by  making,  im- 
V.  T.  delivered  is  $7.00  each.  The  porting,  selling,  purchasing  or  using 
standardized  socket  is  $1.50  addi-  vacuum  tubes  for  radio  purposes 
tional.  The  standard  resistance,  com-  no‘  '‘censed  under  the  Reming  pal- 

ate, costs  $1.00  and  is  made  in 

the  following  sizes . A megohm,  yOU  secure  protection  under  the 
1 megohm,  2 megohms,  4 megohms,  Fleming  patent  and  avoid  the  risk 
6 megohms.  of  litigation  for  infringement  thereof. 

This  warning  is  given  so  that  the  trade  and  public  may  know  the  facts  and 
be  governed  accordingly. 

Send  all  remittance » with  order  to  COMMERCIAL  DEPARTMENT 

MARCONI  WIRELESS  TELEGRAPH  CO.  OF  AMERICA 
RADIO  CORPORATION  OF  AMERICA 

233  Broadway  Woolworth  Building  New  York 


Sole  Dietributore  for  De  Foreet  Radio  Telephone  <&  Telegraph  Co. 
Retail  Office  and  Exhibition  Rooms,  25  Elm  St.,  New  York 


Schofield  Bldg.,  Cleveland.  Ohio 
American  Bldg.,  Baltimore,  Md. 


Insurance  Exch.  Bldg.,  San  Francisco,  Cal. 
136  Federal  St.,  Boston.  Mass. 


301  Commercial  Bank  Annex,  New  Orlei 
109  South  2nd  St.,  Philadelphia,  Pa. 
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Graduating  Students  Every  Week 

and  placing  them  in  lucrative  positions  on  land  and  tea 

SERVICE  RADIO  SCHOOL 

Conceded  to  bo  the  Foremost 
We  also  give  Correspondence  Course. 

Dept.  L,  900-2  Pa.  Art.  ...  Wasluagtaa,  0.  C. 


THE  AUDION 

Its  early  history  and  development,  Electron 
Theory  and  Trigger  Action.  Compiled  by  a 
Chief  Electrician  (Radio)  who  was  situated 
at  the  Naval  Radio  School  as  Instructor  for 
two  years.  Written  by  an  old  amateur  for  the 
Amateurs  in  words  that  they  can  understand. 
Also  blue  print  diagrams  for  hook-ups  for 
receiving  damped  signals  (using  both  air 
exhausted  and  gas  bulbs),  receiving  un- 
damped signals  and  regenerative  circuits. 
Two-step  Amplifier  using  same  (A)  and  (B) 
Batteries  for  both  steps.  Wireless  telephony 
with  a Power  Bulb.  Working  blue  prints  on 
how  to  build  a "One  to  One"  transformer  for 
use  with  Audion  Amplifier.  All  for  TWO 
DOLLARS.  Address 

T.  O.  McKENZIE 

104  Warburton  Ave.,  Yonkers,  N.  Y. 


WIRELESS  App.r»tu.,  Raw  Material,. 

rr  Magnet  wires,  motors,  ex- 

perimenters' needs,  novelties  listed  in  our  Catalogue  C-3. 
Assure  yourself  of  prompt  service  and  right  prices  by  buying 
from  this  world  famed,  reliable.  Experimenters*  Supply 
House.  99  of  evefp  hundred  order*  r tee  toed  shipped 
within  24  hours.  Catalogue  C3  FREE  on  request. 

THE  NEWMAN-STERN  CO..  Cleveland,  O. 


LEARN  WIRELESS  TELEGRAPHY 

Fascinating  and  Educational  Work-Big  Salaries- Prepare  l\low 

The  United  States  Shipping  Board  is  making  heavy  demands  upon  us  for  Dod  ge  -trained  win1  less  oper- 
ators. Travel  all  over  the  world,  secure,  free,  unsurpas:  _d  living  accommodations  and  earn  a bigsalary. 

We  Also  Teach  Morse  Wire 1 Telegraphy  and  Railway  Accounting 

School  established  45  years.  Endorsed  by  v-ireless.  railway  and  telegraph  officials.  Low 
rates.  Students  can  earn  living  expenses  while  attending  school.  Catalog  Free#  Write  Today. 

Oodne’s  Telegraph  and  Wireless  Institute  lOth  St.  Valparaiso.  Indiana 


New  Undamped  Wave  Coupler  No.  749 

Our  new  coupler  No.  749  is  32"  long,  9" 
wide,  and  10"  high,  over  all,  and  on  an 
average-sized  Antenna  tunes  to  16,000 
meters.  This  coupler,  used  with 
the  new  CHAMBERS*  SYSTEM  or 
CIRCUIT,  will  bring  in  signals 
from  domestic  and  foreign  Arc  Sta- 
tions surprisingly  loud  and  clear. 
Note  the  difference  in  size  of  our 
No.  748  and  No.  749. 

We  claim  to  be  the  original  In- 
ventors of  a SYSTEM  or  CIRCUIT 
for  the  reception  of  the  undamped 
waves  without  the  use  of  Loading 
Coils  or  Oscillating  Coils,  as  they 
are  sometimes  called;  as  with  our 
SYSTEM  or  CIRCUIT  only  two  inductively  Coupled  Coils 
are  necessary.  Circuit  supplied  with  each  coupler.  Price 
$24.00.  Send  for  descriptive  matter. 

F.  B.  CHAMBERS  & CO.  2046  Arch  Street,  Philadelphia.  Pa. 


SOUTHERN  WIRELESS  INSTITUTE 


423-425  COURTLAND  STREET 


BALTIMORE,  MD. 


Lei  us  teach  you  wireless  telegraphy  by  our  home  study  method  and  in 
a short  time  fit  you  for  a position  in  the  merchant  marine,  or  ashore, 
pajring  $125  per  month  and  board,  some  of  our  graduates  making  $200  a 
month.  Expert  instruction  by  correspondence  course  or  daily  classes 
at  the  institute.  :::::::::::: 

WRITE  FOR  CATALOGUE 

Free  learning  instruments  and  text  books  with  correspondence  course 
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CON 


INSTITUTE 

25  Elm  Street,  New  York  City 


Telephone.  Barclay  7610 


More  than  200  young  men  are  enrolled  in  our  classes 
preparing  for  employment  in  the  Merchant  Marine. 

The  demand  for  EXPERT  WIRELESS  OPERATORS 
is  enormous.  The  position  is  most  remunerative  and 
the  work  is  unusually  pleasant. 

The  junior  ship  operator  receives  $100  per 
month,  the  senior  $125  per  month,  to  which  is 
added  $3.00  per  day  subsistence  pay  when  the  ship 
is  in  port. 

You  may  enjoy  the  life  of  a globe-trotter  and  receive 

AMERICA’S  FOREMOST  SCHOOL 

FOR  INSTRUCTION  IN 

WIRELESS  TELEGRAPHY 

Afternoon  and  Evening  Classes  throughout  the  year. 

Branch  School : New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 

Address  all  inquiries  to  Director  of  Instruction 


this  salary  by  studying  from  three  to  four  months  at 
the  Institute. 

Prospective  applicants  are  urged  to  investigate  our 
course  before  enrolling  elsewhere.  Remember  that  by 
far  the  greatest  number  of  assignments  to  the  ship  serv- 
ice are  made  in  New  York  City. 

The  Trans-oceanic  Division  of  the  Marconi  Company 
is  in  need  of  expert  Continental  Morse  operators. 

Write  us  for  facts  regarding  the  present  radio  situ- 
ation. 

We  have  more  than  6,000  graduates  to  our  credit. 
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Multi-Stage  Amplifying  Receiver  which  make*  it  poMible  for  Amateur*  to  communicate  acrosa  the  continent 

A Remarkable  Long  Distance  Receiver  for  Amateurs 

A rV.l  D.  ::cr‘r 


An  Experience  Article  by  Panl  F.  Godley 


U.  8.  8.  Casein  and  U.  S.  8.  McDougal  Working  Up  a Smoke 
Screen — ELECTROSE  Equipped. 


U.  8.  8.  0-2 — ELECTROSE  Equipped. 


Medal  and 
Diploma  received 
at  World's 
Columbian  Expo- 
sition, Chicago. 
1898 


INSULATION 

“MADE  IN  AMERICA’’ 

Lol'ls  Slfc  INiii.KuhK '5  FMIjvrS 


Medal  aad 
Diploma  received 
at  World’s  Fair, 
St.  Loots, 
1904 


SOLE  MANUFACTURERS 


66-82  Washington  Street 
68-76  Front  Street 


27-37  York  Street 
1-23  Flint  Street 


Brooklyn,  N.  Y.,  Anicncr 


W 1.4 

k/  a. 


r d—v 


INSULATION 

“MADE  IN  AMERICA” 


INSULATION 

“MADE  IN  AMERICA” 


RE6  U5.PAT.0Ff  A FCfcEIGN  COUNTRIES 

Louis  Stcinbcrtjer's  Patents 


ELECTROSE  INSULATORS 

FIHST  TO  CROSS  OCEAN  IN  AIR 

Standard  of  the  World  for  High  Frequency  Currents  Used  by  UNITED 
STATES  NAVY  and  ARMY,  and  the  Wireless  Telegraph  and  Telephone 

Companies 


“By  courier,  coach  and  sail-boat,  it 
took  days  for  the  news  of  Waterloo 
to  reach  London.  During  Lieut 
Commander  Read’s  flight  to  Halifax, 
Assistant  Secretary  Roosevelt  in 
Washington  sent  a radio  message  to 
NC-4,  of  whose  position  in  air  he  had 
no  knowledge.  In  three  minutes  he 
had  a reply.” 

Extract  from  New  York  World.  June  S. 
1919. 


NC-4 — ELECTROSE  Equipped 
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Radio  Frequency  Ammeters 

for  determining 

Antenna  Currents 





Model  400 

Self  contained.  Front-Connected 

Radio  Frequency  Ammeter 


Model  400 

Thermo  Ammeter 

(Not  a Hot-Wire  Instrument) 

is  a Switchboard  Type  Instrument 

7%  inches  in  diameter. 


Guaranteed  accuracy  of  1%.  Equally 
accurate  on  currents  of  any  audio 
or  radio  frequency. 


Unaffected  by  changes  in  temperature.  Extremely  low 
power  consumption.  Can  be  used  where  bad  wave 
form  or  frequency  precludes  the  use  of  other  forms  of 


instruments. 


Write  for  information 


Weston  Electrical  Instrument  Company,  27  Weston  Ave.,  Newark,  N.J. 


New  York 
Chicago 
Philadelphia 
Boston 


Cleveland 
Detroit 
St.  Louis 
San  Francisco 


Denver 

Cincinnati 

Pittsburgh 

Richmond 


Buffalo 
Minneapolis 
New  Orleans 
Jacksonville 


Rochester 

Seattle 

Toronto 

Montreal 


Halifax 
Winnipeg 
Vancouver 
Calgary,  Alta. 


And  in  Principal  Cities  Throughout  the  World 
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GREAT  BRITAIN.  Marconi  House,  Strand,  London  AUSTRALIA.  97  Clarence  St..  Sydney.  N.  S.  W. 


12  Step  Inductor,  Type  111 

T^HIS  instrument  is  a compadt  unit  of  inductance,  adjustable  by 
twelve  Steps  and  divided  into  three  sections,  so  arranged  that  the 
sections  not  in  use  are  automatically  cut  out.  The  coils  are  bank 
wound  to  reduce  distributed  capacity,  and  form  wound  to  largely 
eliminate  solid  dieledtric  in  the  fields.  The  design  is  such  that  two  or 
more  of  these  units  may  he  placed  side  by  side,  coupling  being  varied 
by  moving  them  nearer  to  or  farther  away  from  each  other. 


Full  data  will  be  furnished  upon  request 


Prices,  according  to  inductance 


$12.00  to  $16.00 


GENERAL  RADIO  COMPANY 


General  Radio  Building 


CAMBRIDGE,  MASS.,-  U.  S.  A. 
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Federal  Radio  Accessories  and  Parts 


No.  226-W  Type  A 

AUDIO  FREQUENCY 
Transformer 
$7.10  each 


Are  Distinguished  for  Their 
Reliability,  Quality  and  Efficiency 

WRITE  FOR  BULLETIN  101  AND  102 


Merwllyp*A,/1‘£i6  Tcoraformrc 


CIRCUIT  WITH  TWO  STAGE  AMPLIFIER 


No.  S2-W  2200  Ohms 


LIBERTY  HEAD  SET 
$12.50  per  set 


One  226-W  Transformer  with  one  Marconi  V.  T.  gives  an  energy  amplification  of  400  times. 

(Audibility  amplification  of  20  times.) 

Two  226-W  Transformers  with  two  Marconi  V.  T.’s  give  an  energy  amplification  of  160,000  times. 

(Audibility  amplification  of  400  times.) 


Federal  Telegraph  and  Telephone  Co. 

Buffalo,  New  York 


INTERESTED  ? 

WE  ARE  GETTING  OUT  A NEW  BULLETIN  LISTING  HIGH  GRADE 

TRANSMITTING  RADIO  EQUIPMENT  RECEIVING 

if  you  are  interested  in  dependable,  efficient  apparatus— guaranteed  to  give  real 
service— you  will  want  a copy.  In  it  you  will  find  a list  of  complete  sets,  Radio 
Telephones,  Independent  Units,  Small  Parts,  etc.  Ten  cents  in  stamps  (deducted 
from  first  order  of  $ l .00)  will  bring  it  to  you. 

REQUEST  “BULLETIN  14” 

ATLANTIC  RADIO  CO. 

34  BATTERYMARCH  ST.  BOSTON  9,  MASS. 

When  writing  to  advertiser,  please  mention  THE  WIRELESS  AGE 
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Two  Famous 

RADISCO  SPECIALTIES 


RADISCO  COILS 

conceded  by  several  well  known  Radio  Men  to  be  far  superior 
to  any  similar  type  of  Inductances.  Made  in  seventeen  sizes, 
tapped  and  plain.  Wave  length  range  from  200  to  20,000  meters, 
priced  from  60c.  to  $4.85.  Plentiful  supply  in  stock  at  all  Rad- 
isco  Agencies. 


RADISCO  BETTER  “B”  BATTERY 

is  made  according  to  Government  specifications  in  two  (2)  sizes— 

354x2x254"  and  654x4x3".  A first-class  15  cell,  5 group  battery,  VARI- 

ABLE  VOLTAGE  (Pat.  applied  for)  is  a special  feature  of  this  bat- 

tery  which  enables  you  to  provide  critical  voltage  regulation  for  your  1^“ 

vacuum  tube  by  means  of  a switch  connection  with  cells,  taps  of  19 

which  have  been  taken  off.  Very  economical  and  convenient.  If  one 

cell  goes  bad  just  test  each  group  of  3 cells  and  short  circuit  the  bad 

one.  Price,  small  size,  $1.40.  Large  size,  $2.40,  at  any  agency,  or  if 

ordered  by  mail  include  postage  for  2 pounds  on  small  size  and  5 ««•■» 

pounds  on  large  size. 

RADISCO  AGENTS  carry  only  apparatus  of  proven  merit.  Look  for 

the  Radisco  trade  mark  on  all  parts  you  buy  and  be  sure  of  getting  *■ 

efficient  apparatus.  


IS  • a»0«0->5TP6uT»*<(>«Mfr  j 

radisco  i! 

• APPARATUS  • 


RADIO  DISTRIBUTING  CO. 
NSW  ARK  NEW  JERSEY 


Below  are  listed  a few  of  the  reliable  firms  who  carry  the  RADISCO  COILS,  Better  “B”  Batteries  and  are  our 
Agents  for  all  other  standard  apparatus  of  merit 

•# 

COMMUNICATE  YOUR  WANTS  TO  THEM. 


ALBANY,  N.  Y. 

E.  L.  Long, 

21  Magnolia  Terrace 

ATLANTIC  CITY,  N.  J. 
Independent  Radio  Supply  Co. 
118  So.  New  Jersey  Ave. 

BEINVILLE,  QUEBEC,  CAN. 
Canadian  Radio  Mfg.  Co. 

BOSTON,  MASS. 

Atlantic  Radio  Co., 

34  Batterymarch  St. 

BROOKLYN,  N.  Y. 

Kelly  & Phillips  Electric  Co., 
312  Flatbush  Ave. 

BRONX,  NEW  YORK  CITY. 
Amateur  Wireless  Equipment 
Co., 

1390  Prospect  Ave. 

CHICAGO,  ILL. 

Chicago  Radio  Laboratories, 
1316  Carmen  Ave. 

EUREKA,  ILL. 

Klaus  Radio  Apparatus' 


HAMPTON,  N.  H. 

DeLancey  Felch  & Co., 

LOS  ANGELES,  CALIF. 

The  Wireless  Shop, 

511  W.  Washington  St 

McKeesport,  pa. 

K.  & L.  Electric  Co., 

427  Olive  Street. 

NEW  ORLEANS,  LA. 

L.  A.  Rose, 

4323  Magnolia  Street. 

NEWARK,  N.  J. 

A.  H.  Corwin  & Co., 

4 West  Park  Street. 

NEWCASTLE,  PA. 

Pennsylvania  Wireless  Mfg.  Co., 
507  Florence  Ave. 

“8HA” 

PHILADELPHIA,  PA. 
Philadelphia  School  of  Wireless 
Telegraphy, 

Broad  and  Cherry  Streets. 


PROVIDENCE,  R.  I. 

Rhode  Island  Elec.  Equip.  Co., 
45  Washington  Street. 

PITTSBURG,  PA. 

Radio  Electric  Co., 

4521  Forbes  St. 

SCRANTON,  PA. 

Shotton  Radio  Mfg.  Co., 

P.  O.  Box  3 

Branch  8 Kingsbury  St., 
Jamestown,  N.  Y. 

SPRINGFIELD,  MASS. 

Electric  Service  Co., 

585  Armory  Street. 

TORONTO,  ONT.,  CAN. 

The  Vimy  Supply  Co., 

585  College  Street. 

WASHINGTON,  D.C. 

National  Radio  Supply  Co., 

1405  U Street,  N.  W. 

WICHITA,  KAN. 

The  Cosradio  Co., 

1725  Fairmount  Ave. 


If  none  of  the  above  agencies  are  in  your  vicinity,  communicate  with 


RADIO  DISTRIBUTING  COMPANY 


Newark,  New  Jersey 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 
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THE  LATEST  DEVELOPMENT 

IN  THE  WIRELESS  FIELD  (No.  2) 


The  wireless  improve- 
ment COMPANY  has 

assigned  the  following  new  type 
numbers  to  its  additional  designs — 
now  being  offered  to  the  high  grade 
experimenter,  schools,  laboratories, 
etc.,  who  realize  the  wisdom  of  buy- 
ing only  that  type  of  equipment 
which  may  be  found  in  use  by  the 
armies  and  navies  of  the  world, 
especially  the  United  States  Army 
and  Navy  and  by  commercial  and 
similar  concerns. 


TWO  STAGE  AMPLIFIER 

Typ*  W1-125A 


WI-107A  Aerotype  Receiver  and  Two 
Stage  Amplifier  Combined. 
Wavelength  range : 200  to 
3000  Meters. 

WI-109A  Portable  Wavemeter.  Both 
inductance  and  capacity  are 
varied  simultaneously.  Ex- 
tremely compact. 

WI-115A  Plate  Battery.  22.5  volts. 

Navy  type  dry  battery. 
Long  life,  reliable  in  opera- 
tion, ruggedly  constructed. 

WI-125A  Two  Stage  Untuned  Audio 
Frequency  Amplifier.  (Illus- 
trated above.) 

WT-126A  Crystal  Detector.  Glass  en- 
closed, dust  proof.  Signal 
Corps  type.  Very  sensitive. 


W I- 129 A Audion  Control  Box.  Pro- 
vided with  filter  system  so 
that  it  may  be  used  with 
either  110  Volt  D.  C.  supply 
or  plate  battery.  Very  effi- 
cient, extremely  compact. 

WI-149A  Marcuson  Plate  Battery.  A 
40  volt  lead  storage  battery, 
especially  suited  for  plate 
circuits  of  vacuum  tubes. 
Ruggedly  built,  its  upkeep  is 
very  small.  Can  be  charged 
from  110  volt  D.  C.  supply. 

WI-151A  Amplifier  Transformer  (Au- 
dio Frequency).  Causes 
greater  signal  amplification 
than  any  other  device  of  this 
kind  made.  Has  closed  iron 
core.  Especially  designed 
for  V.  T.  tubes,  but  equally 
efficient  with  other  types. 


WIRELESS  IMPROVEMENT  COMPANY,  Inc. 


47  West  Street, 


Radio  Engineers,  Manufacturers  and  Distributors, 


New  York,  U.  S.  A. 


If  this  page  is  cut  out  and  appended  to  the  same  page  cut  from  the  editions  to  fol- 
low^ complete  file  of  very  interesting  information  will  soon  be  available.  (No.  2) 
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Navy  Ordered  to  Release  Radio  Stations 
Seised  in  War 

T^AVAI.  operation  or  control  of  all  private  radio  sta- 
tions,  assumed  during  the  war  emergency,  will  be 
relinquished  at  midnight  February  29,  under  an  executive 
order  made  public  by  Secretary  Daniels. 

All  stations  taken  over  by  the  Government  at  the  out- 
break of  the  war  are  to  be  returned  to  their  owners  and 
all  new  stations  built  during  the  war  by  private  concerns 
and  which  could  not  be  operated  because  of  the  wartime 
restrictions,  can  be  operated  after  February  29. 

Under  the  order  wireless  communication  reverts  to  pre- 
war conditions,  and  is  subject  to  regulations  of  the  act 
approved  August  13,  1912. 

Nine  high-powered  stations  controlled  by  the  Radio 
Corporation  of  America  were  taken  over  at  the  outbreak 
of  the  war.  They  are  at  Marion  and  Chatham,  Mass. ; 
New  Brunswick,  Belmar  and  Tuckerton,  N.  J. ; Bolinas 
and  Marshall,  Cal.,  and  Kahuku  and  Koko  Head,  Ha- 
waiian Islands. 


Transoceanic  Radiophone  in  the  Near  Future 

li^ARCONI  prophesies  that  in  the  immediate  future 
conversations  between  Great  Britain  and  the  United 
States  will  be  carried  on  by  wireless  telephones  and  that 
the  cost  will  be  not  more  than  24  cents  for  one  minute. 

The  inventor  states  that  he  has  spoken  directly  to 
Canada  from  London,  and  adds:  “It  is  only  a matter  of 
time  when  we  shall  be  able  to  speak  to  New  York  from 
London.  Already  we  have  carried  out  many  successful 
experiments  between  London  and  the  Continent  and  we 
hope  that  we  shall  be  able  soon  to  announce  the  installa- 
tion of  a worldwide  wireless  telephone  system  in  all  coun- 
tries interested.  Our  plans  are  developing  rapidly.’’ 
Transoceanic  conversations  will  be  carried  on  through 
an  ordinary  telephone,  the  sending  exchange  being  con- 
nected with  the  wireless  station;  at  the  receiving  end  the 
same  method  will  be  followed.  Marconi  already  has  ap- 
plied for  permission  to  erect  a station  in  Norway  to 
demonstrate  his  ability  to  talk  across  large  expanses  of 
water. 


The  cabled  interview  with  Signor  Marconi  in  London, 
in  which  the  inventor  of  wireless  was  reported  as  saying 
that  wireless  telephone  communication  with  New  York 
would  be  shortly  established,  was  shown  to  officers  of  the 
Radio  Corporation  of  America. 

"Every  station  in  the  country  is  under  government 
operation.’’  said  David  Sarnoff.  commercial  manager. 
“Until  the  stations  are  returned  to  us  there  can  he  no 
commercial  arrangements  made.  I think  the  rate  will  be 
much  higher  than  24  cents  a minute,  as  it  will  require 
a tremendous  amount  of  power  to  send  the  voice  across 
the  Atlantic.” 


He  said  that  the  experiments  referred  to  by  Mr.  Mar- 
coni were  being  made  between  the  British  and  Canadian 
stations,  w’hich  were  no  longer  under  government  opera- 
tion. Extensive  plans  have  been  made  for  some  -time 
for  the  establishment  of  transatlantic  wireless  tele- 


The  wireless  set  of  the  S.  S.  Alban,  which  accomplished  unusual  results 
in  long  distance  receiving  recently 

phone  communication  to  be  inaugurated  as  soon  as  pos- 
sible after  the  great  transatlantic  wdreless  stations 
are  returned  to  the  private  companies.  These  plans  in- 
clude radio  exchanges  which  will  transfer  the  voice  from 
the  ordinary  land  line  telephone  to  the  wireless  telephone 
automatically.  Under  this  arrangement  it  will  be  possible 
for  a subscriber  in  New  York  to  converse  with  a sub- 
scriber in  London  while  using  the  ordinary  telephone  in 
the  home  or  office. 

Marconi's  statement  has  provoked  considerable  discus- 
sion in  London.  A prominent  official  of  the  Central  Tele- 
graph Office  pointed  out  that  the  Central  Telegraph  Office 
was  handling  on  an  average  12,000  messages  more  daily 
than  in  1919.  “All  I can  say  beyond  that,’’  he  added,  “is 
that  we  have  not  yet  ordered  ; ifhea rse  for Mfe-Ju  n e ra  1 . ’ ’ 
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The  managing  director  of  a cable  company,  mentioning 
that  statements  similar  to  Marconi’s  cropped  up  from  time 
to  time,  said,  “all  we  can  do  is  to  wait  and  see.” 


British  Wireless  Device  Has  Varied  Uses 

A REMARKABLE  series  of  wireless  experiments,  just 
completed  at  Chelmsford,  England,  is  the  basis  of  an 
assertion  that  by  a new  wireless  device  big  guns  or  hidden 
stores  of  explosives  can  be  fired  or  exploded  at  long 
distance. 

The  original  purpose  of  the  Chelmsford  test  was  to 
demonstrate  a new  device  for  giving  aid  to  ships  in  dis- 
tress at  sea.  The  apparatus  in  its  simpler  form  is  intended 
to  ring  bells  on  board  every  ship  within  the  wireless 
radius  of  the  vessel  sending  out  the  distress  call.  It  is 
with  the  extension  of  this  idea,  however,  that  an  official 
of  Marconi’s  Wireless  Telegraph  Company  declared  that 
suth  an  apparatus  in  Paris  could  cause  an  explosion  in 
Berlin.  Also,  it  was  asserted  that  an  apparatus  in  an  air- 
plane could  hover  over  an  approaching  enemy  until  his 
troops  were  over  a previously  hidden  store  of  explosives 
and  then  destroy  them. 

It  was  stated  that  the  instrument  was  used  in  experi- 
mental ways  during  the  latter  part  of  the  war  when  fog 
guns  some  fifteen  miles  from  shore  were  fired  in  the  Chan- 
nel by  wireless  rather  than  by  a party  of  men  despatched 
to  the  scene. 

However,  the  principal  use  to  which  the  device  will  be 
put  is  in  merchant  shipping,  and  the  experiments  at 
Chelmsford  centered  about  such  application. 


Cable  Delays  to  Be  Relieved  by  Wireless  Service  on 
Pacific  Coast 

T MPORTERS  and  exporters  in  San  Francisco  are  com- 
plaining  that  delay  in  transmission  of  their  cables  is 
costing  a tremendous  financial  loss. 

It  is  contended  that  cables  to  Honolulu  are  delayed 
from  four  to  six  days ; to  the  Orient  sixteen  to  eighteen 
days,  and  twelve  to  sixteen  days  to  Australia.  Some  of 
the  foreign  traders  here  overlook  the  fact  that  radio  serv- 
ice is  now  available  to  the  Orient. 

Importing  and  exporting  firms  have  been  advised  to 
use  radio  instead  of  cable  wherever  possible.  Arthur  A. 
Isbell,  division  superintendent  of  the  Radio  Corporation 
of  America,  calls  attention  to  the  fact  that  the  Japanese 
government  station  is  open  only  ten  hours  a day  for  com- 
mercial business  and  that  causes  much  of  the  congestion 
from  that  end. 

Using  radio  instead  of  the  cable  would  expedite  mes- 
sages ; besides,  radio  is  less  costly. 


Spanish  Steamer  Guided  to  Port  by  Wireless 

/“'J.UIDED  only  by  positions  furnished  from  wireless 
stations  ashore,  the  Spanish  Royal  Mail  liner  Leon 
XIII.  arrived  in  New  York,  the  first  of  a fleet  of  twenty- 
six  vessels  held  up  by  a storm  to  get  through  quarantine. 

When  off  the  danger  zone  in  the  vicinity  of  Cape  Hat- 
teras  the  storm  obscured  the  sun  so  that  Capt.  Francesco 
Murot,  commander  of  the  vessel,  was  unable  to  get  his 
location.  Grouping  blindly  along  the  treacherous  coast 
the  vessel  was  in  constant  danger  of  piling  up  on  the 
rocks  until  the  captain  took  advantage  of  the  facilities  for 
getting  his  position  from  the  shore  wireless  stations. 

Communication  once  established,  the  officers  had  no 
further  difficulty  in  determining  the  whereabouts  of  the 
steamer. 


Wireless  Phone  Talks  Held  Between 
Spain  and  England 

CUCCESSFUL  wireless  telephonic  tests  have  been  made 
^ between  the  station  at  Arancuz,  near  Madrid,  and 
Chelmsford,  England,  a distance  of  700  miles.  Conversa- 
tions were  carried  on  without  difficulty. 


New  Orleans  to  Get  Three  Compass  Stations 

'T'HREE  compass  stations  are  being  built  at  the  mouth 
-*■  of  the  Mississippi  River.  These  will  direct  ships 
through  raging  hurricanes  and  fogs  to  New  Orleans,  the 
second  port  of  America. 

The  installation  of  this  apparatus  will  add  millions  of 
dollars  to  the  shipping  facilities  of  this  port.  It  will  revo- 
lutionize the  handling  of  ships.  Above  all,  the  lives  of 
men,  who  go  down  to  the  sea  in  ships,  will  be  safeguarded 
more  thoroughly  than  ever  before. 


Wireless  Brings  Aid  to  U.  S.  Navy  Tug 

A THRILLING  tale  of  a battle  with  mountainous  seas 
and  70-mile-an-hour  gales,  in  which  the  Mexpet 
Company’s  giant  oil  tanker,  George  E.  Paddleford,  Capt. 
G.  Duncan,  turned  to  and  went  to  the  assistance  of  the 
disabled  United  States  navy  tug  Undaunted,  which  was 
floundering  around  20  miles  east  of  Cape  Hatteras,  was 
learned  on  the  arrival  of  the  tanker  at  Providence. 

Darkness  added  to  the  dangers  in  the  attempt  to  rescue 
the  helpless  tug,  which  had  lost  its  propeller.  Twice,  a 
steel  hawser  was  gotten  aboard  the  tug  by  means  of  float- 
ing a smaller  line  with  the  aid  of  a barrel. 

Each  time  the  heavy  hawser  was  snapped  by  the  plung- 
ing of  the  buffeted  vessels.  Only  after  a wireless  message 
was  received  that  the  United  States  revenue  cutter  Yama- 
craw  was  coming  to  assist  the  disabled  craft,  did  the 
tanker  turn  and  proceed  on  her  voyage  to  Providence. 

Capt.  Duncan  received  a radiogram  from  Capt.  Tarbell 
of  the  Undaunted,  expressing  warm  appreciation  for  his 
assistance  about  an  hour  after  the  attempt  to  rescue  had 
been  made  and  the  tanker  had  proceeded  on  her  way. 


Navy  Adopts  Inter-Allied  Wireless  Procedure 


A BULLETIN  from  the  office  of  the  Director  of  U.  S. 

Naval  Communications,  Washington,  D.  C.,  an- 
nounces that  there  will  soon  be  placed  into  effect  a new 
operating  procedure.  As  a result  of  an  inter-Allied  con- 
ference, the  Navy  Department  has  decided  to  adopt  as  a 
basis  for  its  radio  procedure  the  so-called  Inter-Allied 
W/T  Procedure,  which  is  indicated  in  M.  P.  L.  Docu- 
ment No.  2,  entitled  “Inter-Allied  W/T  Instructions.” 
The  Fleet  is  using  this  procedure  now. 

The  assignment  of  wave  lengths  for  all  stations,  in 
accordance  with  the  Inter-Allied  Radio  Conference,  is 
being  made. . It  is  expected,  in  the  future,  that  merchant 
ships  and  other  commercial  radio  interests  will  have  more 
wave  lengths  at  their  disposal.  This  can  only  be  accom- 
plished by  reducing  the  navy’s.  However,  it  is  believed 
that  it  will  be  some  time  before  these  wave  lengths  for 
shore  stations  will  be  effective,  because  it  will  mean  doing 
away  with  the  compensating  wave  on  the  arc,  and  adop- 
tion of  a more  selective  transmitting  apparatus  than  the 


spark. 

The  changes  will  be  incorporated  in  a revision  of  the 
Communication  Regulations. 
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Naval  Stations  Out  of  Commission 

WING  to  the  continued  shortage  of  radio  personnel 
at  Arlington  Station  (NAA)  its  radio  activities 
these  days  is  hardly  worthy  of  mention.  Naval  men 
state,  however,  that  they  are  trying  to  do  their  best  under 
the  circumstances  to  keep  from  being  entirely  forgotten 
by  those  who  have  been  in  the  habit  of  listening-in  and 
working  with  NAA,  and  hope  that  the  proposed  increases 
in  pay  will  have  the  desired  effect  of  bringing  many  of 
the  old  radio  operators  back  to  the  service. 

It  will  be  noted  that  this  station’s  work  has  been  re- 
duced to  a point  which  is  next  door  to  going  out  of  com- 
mission. The  operators  have  not  been  standing  watch 
for  the  reception  of  signals. 

On  account  of  the  recent  storm,  Arlington  has  suf- 
fered the  loss  of  all  antennae.  The  reconstruction,  it 
is  said,  may  cover  a period  of  at  least  two  weeks. 

Three  of  the  four  high-power  naval  radio  stations  on 
the  Atlantic  coast  were  out  of  commission  as  the  result 
of  the  recent  storm.  The  Radio  Corporation  of  America’s 
New  Brunswick  station  was  the  only  one  in  operation,  it 
was  said  at  the  Navy  Department,  the  Arlington,  An- 
napolis and  Sayville  stations  all  being  “down”  as  a re- 
sult of  ice  forming  on  the  antennae  and  the  dislocating 
effect  of  the  winds. 

Repair  of  the  Sayville  station  is  going  ahead.  Con- 
siderable damage  to  ship  and  small  shore  radio  stations 
also  was  reported.  The  damage  was  not  sufficiently 
widespread  to  in  any  way  threaten  the  safety  of  ships 
at  sea. 


British  Marconi  Companies  Declare  Dividends 

A T a meeting  of  the  directors  of  Marconi’s  Wireless 
Telegraph  Company,  Ltd.,  held  on  December  17th 
last,  a dividend  of  7 per  cent.,  less  income  tax,  was  de- 
clared upon  the  cumulative  participating  preference 
shares,  on  account  of  the  year  ending  December  31st, 
1919.  An  interim  dividend  of  10  per  cent.,  less  income 
tax,  was  also  declared  upon  the  ordinary  shares. 

These  dividends  were  payable  on  February  2,  1920, 
to  the  shareholders  registered  on  the  books  of  the  com- 
pany on  December  17,  1919. 

With  a view  to  the  more  equal  distribution  of  the  divi- 
dend on  the  ordinary  shares,  the  Board  decided  to  in- 
crease the  interim  dividend  from  5 per  cent,  to  10  per 
cent. 

On  the  same  date  the  Directors  of  the  Marconi  Inter- 
national Marine  Communication  Company,  Ltd.,  London, 
declared  an  interim  dividend  of  5 per  cent.,  equal  to  one 
shilling  per  share,  less  income  tax,  upon  the  capital  now 
issued  and  paid  up.  This  dividend  was  made  payable  on 
January  15,  1920,  to  the  shareholders  registered  on  the 
books  of  the  company  on  December  17,  1919. 


Ship  Message  Covers  6,339  Miles 

A FAR-FLUNG  radio  message  has  been  received  by 
the  Goat  Island  wireless  station  from  the  Pacific 
Mail  liner  Ecuador. 

According  to  the  message,  the  Ingleside  station,  near 
Los  Angeles,  picked  up  a message  from  the  Ecuador  giv- 
ing her  position  as  a few  miles  from  Woo  Sung,  China, 
6,339  miles  from  San  Francisco. 

Rivalry  between  ships  of  the  Pacific  Mail  line  for  wire- 
less supremacy  has  recently  resulted  in  the  Venezuela 
sending  a message  from  a point  600  miles  from  Kobe, 
Japan,  or  a little  less  than  6,000  miles  from  San  Francisco. 


Hawaiian  Station  Picks  Up  Nauen  Ten  Thousand 
Miles  Away 

'T'HE  wireless  station  of  the  Radio  Corporation  of 
America  at  Koko  Head,  H.  T.,  recently  picked  up  and 
distinctly  heard  the  station  at  Nauen,  Germany,  about 
twenty  miles  outside  of  Berlin,  a distance  of  some  10,000 
miles  from  Oahu.  At  the  time  a message  in  German 
signed  “Ludwig”  was  being  transmitted. 

In  addition  to  improvements  which  have  been  made 
in  the  receiving  apparatus,  the  Weagant  static  arrester 
has  been  installed  enabling  the  station  to  operate  in  prac- 
tically any  condition  of  weather.  It  will  also  do  away 
completely  with  any  intereference  from  Pearl  Harbor 
or  Kahuku.  Equipment  whereby  Kahuku  station  will 
hereafter  be  operated  by  a land  line  from  Koko  Head  is 
also  being  installed. 


“Hullo,  Hank!  How’s  yer  wireless  workin’ ? Get  any  flashes  this 
mornin’?” 

“Sure  did,  Patsy!  Got  one  from  three  planets.” 

“What’d  they  say?” 

“Wanted  ta  know  what  was  good  for  the  flu.” 


Armstrong  Sues  De  Forest 

'T'HE  suit  entered  against  the  De  Forest  Radio  Tele- 
phone  & Telegraph  Company  by  Edwin  H.  Arm- 
strong, originator  of  the  regenerative  circuit,  promises  to 
be  the  most  interesting  and  important  radio  litigation 
since  the  Fleming  valve  case  was  decided  by  Judge 
Mayer.  The  complaint  charges  the  De  Forest  Company 
with  infringement  of  the  regenerative  circuit  patent. 

Major  Armstrong,  a former  student  under  Prof.  Pupin 
at  Columbia  University,  served  in  the  A.  E.  F.  as  Chief 
of  the  Radio  Laboratories  of  the  Signal  Corps  and  was 
awarded  the  Legion  of  Honor  in  recognition  of  his  dis- 
tinguished services.  His  invention  was  used,  under  li- 
censes, at  the  German  radio  station  at  Sayville  before  the 
war  to  receive  trans-Atlantic  messages  from  Nauen, 
Germany,  and  also  by  the  Marconi  Wireless  Telegraph 
Company  of  America,  now  the  Radio  Corporation  of 
America,  which  company  is  a licensee  under  the  regenera- 
tive or  feed  back  circuit  patent.  The  invention  was  very 
widely  used  during  the  war  by  the  U.  S.  Army  and  Navy. 
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French  Station  to  Work  12,500  Miles 

A GREAT  wireless  station  five  times  the  strength  of 
the  Eiffel  Tower  Station,  with  a sending  radius  of 
12,500  miles,  or  half  way  around  the  world,  is  to  be  built 
at  Croix  d’Hins,  near  Bordeaux,  France.  Its  sending 
capacity  will  be  72,000  words  a day. 


Suits  Begun  on  Vacuum  Tube  Infringements 

A LLEGING  that  the  Fleming  patent  covering  vacuum 
tubes  used  in  wireless  telegraphy  has  been  infringed 
upon,  the  Radio  Corporation  of  America  has  filed  a bill 
of  complaint  and  order  to  show  cause  why  a preliminary 
injunction  should  not  be  granted  restraining  Rudolph 
Schmidt  & Company.  Inc.,  of  Rochester,  from  manu- 
facturing the  tube.  The  case  will  be  heard  in  equity  in 
United  States  District  Court  in  Buffalo. 

Several  cases  in  which  the  right  to  the  patent  by  the 
Marconi  Company  is  affirmed  by  the  courts  are  attached 
to  the  bill  of  complaint..' 


Two  Buffalo  firms,  the  Bison  Electrical  Co.,  Inc.,  and 
McCarthy  Bros.  & Ford,  Inc.,  are  defendants  in  action 
for  alleged  infringement  on  a wireless  apparatus  patent. 
Papers  have  been  filed  in  the  office  of  the  federal  court 
clerk  here  by  the  Radio  Corporation  of  America. 

The  bill  of  complaint  charge  the  defendants  with  “mak- 
ing, using,  offering  for  sale  and  selling  apparatus’’  which 
in  part,  it  is  alleged,  are  copies  of  the  patent. 


Portuguese  Government  to  Buy  British  Radio  Station 

'T'HE  Portuguese  Government  is  planning  to  buy  from 
-*■  the  British  navy  the  wireless  installation  at  Madeira 
for  Porto  Santo  and  procuring  more  powerful  apparatus 
for  Madeira. 


Sweden  Wants  Powerful  Wireless  Station 

A MESSAGE  from  American  Minister  I.  N.  Morris 
at  Stockholm  states  that  Sweden  wants  a wireless 
station  powerful  enough  to  communicate  with  the  world 
at  large,  and  with  the  United  States  particularly. 

The  Swedish  High  Commissioner.  Axel  Robert  Nord- 
vall,  who  was  in  Washington  at  the  time  of  the  war,  is  at 
the  head  of  the  movement.  The  details  have  been  worked 
out  and  the  whole  matter  handed  to  the  ( iovernment  of 
Sweden,  which  it  is  understood  will  present  a request 
to  Parliament  for  $2,500,000  to  erect  this  wireless  station. 

1 he  promoters  are  anxious  to  have  from  the  United 
States  asurances  that  definite  hours  every  day  will  be 
assigned  to  the  Swedish  wireless  stations  for  sending  and 
receiving  messages  from  stations  in  America. 


Wireless  Press  Service  to  Rome 

A SPECIAL  wireless  service  between  England  and 
Italy  for  the  use  of  the  newspaper  press  was  ojxmed 
on  January  6th  bv  the  English  Marconi  Company.  This 
service,  authorized  by  the  Italian  Government  and  the 
British  Post  Office,  was  instituted  particularly  to  assist 
the  Italian  press  in  obtaining  prompt  reports  of  the 
Italian  Prime  Minister’s  visit  to  London.  The  Marconi 
high-powered  station  at  Carnarvon  is  being  used  for 
the  purpose  and  three  hours  daily  have  been  allotted  for 
this  particular  traffic. 


German  Wireless  Messages  Barred 

A NNOUNCEMENT  is  made  from  Berlin  that  radio 
press  dispatches  to  the  United  States  can  no  longer 
be  forwarded  through  the  radio  stations  at  Nauen  and 
Elsenore  on  the  ground  that  provisions  of  Article  197  of 
the  Peace  Treaty  prohibit  the  forwarding  of  political, 
military  or  naval  news.  It  is  stated  that  the  Interallied 
Naval  Commission  which  recently  arrived  in  Germany 
notified  the  German  Government  that  the  article  was  ef- 
fective. As  a result  press  dispatches  to  America  have 
been  returned  and  notice  given  that  others  dealing  with 
the  specified  subjects  will  not  be  accepted. 

The  ruling  creates  a unique  situation,  so  far  as  the 
United  States  is  concerned,  in  view  of  a recent  Washing- 
ton report  that  relations  between  the  United  States  and 
Germany  will  still  be  governed  by  the  conditions  of  the 
armistice,  under  which  the  wireless  stations  were  at  the 
disposal  of  Americans. 

While  it  is  stated  at  the  Foreign  Office  that  Americans 
will  be  permitted  to  wireless  commercial  news,  this  will 
first  be  subjected  to  a careful  scrutiny,  which  will  involve 
long  delays.  The  German  Government's  daily  wireless 
report  has  also  been  abandoned. 


Radio  Compass  Stations  Along  Pacific  Coast 


"PIGHT  radio  compass  stations  are  in  course  of  con- 
struction  along  the  coast  from  San  Diego  to  Alaska. 

The  radio  compass  station  on  the  Farralone  Islands 
is  practically  completed  and  will  be  in  operation  in  the 
near  future. 

Stations  are  under  construction  at  Pt.  Reyes,  Bird 
Island,  Pt.  Montara,  Pt.  Hueneme,  Avalon,  Pt.  Firmin 
and  Imperial  Beach. 


Colombia  to  Have  Two  Radio  Stations 

rT"'HE  Colombian  Government  has  contracted  for  two 
-*•  powerful  radio  stations  and  a submarine  cable  from 
Colon  to  its  north  coast. 


12,500  Ships  to  Report  Daily  by  Wireless 
'T'H  ROUGH  an  arrangement  made  by  the  Navy  De- 
-*■  partment  with  the  State  Department,  United  States 
Consuls  at  the  various  ports  throughout  the  world  will 
send  by  radio  or  cable  daily  a report  on  various  matters 
relating  to  ships.  The  Government  agents  will  pay  par- 
ticular attention  to  the  entrance  and  clearance  of  Ameri- 
can ships  in  foreign  ports  and  will  expedite  news  of 
marine  casualties  and  other  items  of  interest  to  the  ship- 
ping world.  The  information  will  be  forwarded  to  New 
York  and  embodied  in  the  daily  shipping  bulletin  wdiich 
is  published  by  the  United  States  Naval  Communication 
Service. 

At  the  present  time  the  Navy  Department  is  trying  to 
keep  track  of  12,500  ships,  flying  the  flags  of  all  nations. 
Of  this  number  3.991  arc  American  vessels.  L'nder  the 
new  arrangement  the  American  consuls  will  use  the  radio 
and  cables  to  keep  the  shippers  informed  as  to  the  opera- 
tion of  all  vessels,  so  that  it  will  be  possible  to  tell  at  any- 
time where  any  ship  is  located,  whether  she  be  discharg- 
ing her  cargo  at  Karachi  or  is  on  the  high  seas  bound  for 
some  remote  port. 

A communication  has  been  sent  out  to  the  various 
steamship  companies  asking  them  to  assist  by  having  each 
master  re]x>rt  by  wireless  to  the  nearest  station  the  posi- 
tion of  his  vessel  once  a day. 

No  charge  will  be  made  for  either  the  radio  or  land 
wire  service.  At  various  intervals  during  the  day,  the 
naval  radio  stations  send  by  direct  land  wire  the  positions 
of  the  ships,  and  all  of  these  reports  are  incorporated  in 
the  bulletin,  which  is  available  to  all  shippers. 
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Amplification  at  Short  Wave 
Lengths 

A Complete  Description  of  Armstrong’s  Latest  Contri- 
bution to  the  Radio  Art,  the  Short  Wave  Amplifier 

By  Paul  F.  Godley 


"D  EGENERATIVE  circuits,  as  adapted  for  amateur 
^ use,  have  gained  wide  and  unusual  popularity 


among  amateurs,  but  there  can  be  no  question  of  the 
equal  or  greater  attractiveness  of  the  latest  invention  of 
Edwin  H.  Armstrong.  He  has  developed  a very  effect- 
ive means  of  amplifying  short-wave  signals  and  thereby 
opened  up  new  fields  of  communication  to  amateurs  who 
are  in  a position  to  supply  themselves  with  the  materials 
necessary  to  place  the  scheme  into  operation. 

A great  deal  of  progress  was  made  in  the  various 
branches  of  radio  during  the  war.  Yet  we  now  find, 
months  after  the  lifting  of  the  ban  on  transmission,  that 
amateurs  are  still  employing  the  circuits  which  were  in 
use  during  1915.  These  circuits  are  contained  in  a pop- 
tilar  short  wave  regenerative  receiver  and  a two-stage 
amplifier.  It  is  well  known  that  many  attempts  were 
made  to  further  increase  the  sensitivity  of  amateur  re- 
ceiving equipment  secured  with  this  combination,  and 
some  very  remarkable  results  were  obtained  by  the  use 
of  three  short-wave  regenerative  receivers  in  cascade, 
followed  by  two  stages  of  audio-frequency  amplification. 
Rut,  this  arrangement,  although  extremely  sensitive,  was 
an  impractical  one,  due  to  the  complexity  of  adjustments. 
Even  so,  it  is  a fact  that  an  eighth  district  station  was 
consistently  copied  in  the  second  district  during  the  day- 
time. 

More  than  two  stages  of  audio-frequency  amplifica- 
tion were  not  used  because  difficulties  were  encountered 
in  getting  more  than  two  to  function  normally.  When 
the  third  stage  was  added,  tube  noises  and  induced  cur- 
rents from  local  supply  lines  reached  a volume  which 
made  it  impossible  to  read  weak  radio  signals. 

The  spirit  of  progress  ever  stirs  uneasily  within  the 
amateur  and  developments  made  by  the  Allied  Armies 


during  the  war  were  not  overlooked ; as  a result,  stories 
came  into  circulation  some  time  prior  to  the  armistice, 
that  the  British  were  using  19-,  29-  and  36-stage  ampli- 
fiers! It  was  reported  that  it  had  been  found  possible 
to  copy,  at  London,  the  deck  buzzers  of  the  German  fleet 
that  lay  in  the  Kiel  Canal.  Subsequently  it  was  learned 
that  this  amplifier  had  been  consummated  at  the  19th 
stage. 

Since  hostilities  ended  a great  deal  has  been  written 
about  multi-stage  amplifiers  having  resistance  and  trans- 
former coupling  for  amplification  at  audio  and  radio  fre- 
quencies, several  different  combinations  and  arrange- 
ments being  possible.  It  was  argued  that  the  usable 
number  of  stages  of  audio  frequency  amplification  was 
limited,  for  the  reasons  which  have  been  mentioned,  and 
the  construction  of  a radio-frequency,  transformer- 
coupled  amplifier  was  also  rendered  difficult  because  the 
interactions  which  took  place  between  the  various  tubes 
set  up  undesirable  oscillations  at  both  audio  and  radio  fre- 
quencies. A seven  or  eight  stage  amplifier,  therefore,  be- 
came a very  complicated  affair,  involving  the  use  of  four 
or  ffve  stages  of  traqsformer-coupled,  radio- frequency 
amplification,  a rectifying  tube,  and  two  or  three  stages 
of  transformer-coupled,  audio-frequency  amplification. 
The  construction  of  the  tubes  was  an  exacting  task,  as 
was  also  the  construction  of  the  transformers  and  the 
set  as  a whole.  For  this  reason  considerable  attention 
was  given  to  a resistance-coupled  amplifier  which  had 
been  developed. 

This  type  of  coupling,  it  appeared,  could  be  easily 
adapted  to  the  high  capacity  tubes  that  were  being  sup- 
plied from  the  United  States,  since  by  the  use  of  these 
small  coupling  resistances  stray  electromagnetic  and 
electrostatic  fields  of  any  great  strength  were  elimin- 


Complete  arrangement  of  apparatus  used  in  the  Armstrong  short  wave  amplifier,  showing  nine  VT'S,  one  used  as  a detector,  one  as  an  oscillator, 

five  as  radio-frequency  amplifiers  and  two  as  audio-frequency  amplifiers 


11 


Digitized  by 


Google 


12 


THE  WIRELESS  AGE 


February,  1920 


ated.  It  also  made  possible  a -material  reduction  in  the  place  at  a radio-frequency  rate,  and  are  thus  inaudible, 
physical  dimensions  of  the  amplifier  unit.  Unfortunately,  the  beat-frequency  current  being,  for  all  practical  pur- 
however,  resistance-coupled  amplifiers  were  not  adapt-  poses,  identical  in  form  with  that  of  the  original  incom- 
able  to  radio-frequency  amplification  at  the  higher  fre-  ing  impulse.  Thus,  the  outfit  works  equally  well  on 
quendes.  spark  and  radio-telephone  signals  and  is  something 

It  was  at  this  point  that  Major  Armstrong  developed  which  will  be  employed  with  wonderful  success  by  the 
the  idea  of  changing  the  frequency  of  the  incoming  os-  foremost  amateurs. 


Figure  1 — Theoretical  circuit  diagram  of  the  amplifier 


cillations  so  that  they  could  be  satisfactorily  handled  by 
a resistance-coupled  amplifier.  This  wsS  accomplished 
by  the  use  of  a radio-frequency  osdllator,  so  arranged 
with  reference  to  the  receiver  circuit  that  oscillations 
were  set  up  in  the  receiver  circuit  by  the  oscillator. 
These  osdllations  were  of  such  frequency  as  to  produce, 
in  conjunction  with  the  incoming  oscillations,  radio-fre- 
quency beats  of  an  order  that  insured  satisfactory  pass- 
age through  the  resistance-coupled  amplifier.  This  re- 
sulting frequency  was  then  fed  into  the  amplifier,  and 


Figure  3 — Scheme  of  connections  for  use  with  an  antenna 


upon  passing  through  several  stages  and  reaching  a suf- 
ficient strength,  was  automatically  rectified  and  finally 
passed  as  an  audio- frequency  signal  into  two  or  more 
stages  of  an  audio-frequency  amplifier. 

At  first  glance,  one  might  be  apt  to  conclude  that  the 
use  of  this  external  heterodyne  for  the  production  of 
beats  would  annul  the  natural  spark  lone  of  the  trans- 
mitter. This  is  not  the  case.  The  beats  produced  take 


The  scheme  makes  it  possible  to  amplify  at  high  fre- 
quencies to  an  extent  hitherto  unthought  of.  This  is 
evidenced  by  the  fact  that  in  the  vicinity  of  New  York 
City,  on  an  eleven-turn  loop  about  three  feet  square,, 
stations  in  the  fifth,  eAith  and  ninth  district  may  be 
picked  up  at  the  same  strertgth  as  obtained  by  the  use 
of  an  antenna,  a short-wave  regenerative  receiver  and  a 
two-stage  audio-frequency  amplifier.  It  can  be  shown, 
that  the  EMF  generated  in  the  three-foot  loop  is  only 
about  one  per  cent  of  that  generated  in  the  average  ama- 
teur antenna.  This  makes  apparent  the  possibilities  of 
the  scheme,  when  used  in  conjunction  with  an  antenna. 

Figure  1 shows  a theoretical  circuit  diagram  of  the 
amplifier,  where  D is  the  detector  tube,  O the  oscillator 
or  external  heterodyne,  R the  radio-frequency  ampli- 
fiers, and  A the  audio-frequency  amplifiers.  In  general,. 
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Figure  4 — Grid  condensers.  Figure  5 — Construction  and  assembly  of 
the  grid  leak 


the  action  is  somewhat  as  follows : The  heterodyne  O is- 
so  adjusted  that  beats  between  the  incoming  oscillation 
and  the  local  oscillation  take  place  at,  say,  a 50,000-cycle 
rate.  The  primary  and  secondary  of  the  oscillation 
transformer  7,  8,  are  tuned  to  50,000  cycles,  and  the 
impulses  are  passed  to,  and  amplified  by  the  radio-fre- 
quency amplifier.  After  sufficient  amplification  the  po- 
tentials of  the  signal  impulse  reach  a value  so  that  one 
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of  the  amplifier  tubes  acts  efficiently  as  a rectifier.  If  the 
initial  impulse  is  sufficiently  strong  this  rectifying  action 
may  commence  in  the  first  tube  of  the  amplifier,  the  suc- 
ceeding tubes  acting  as  both  audio  and  radio-frequency 
amplifiers,  or,  as  would  be  the  case  with  weak  signals, 
no  rectifying  action  takes  place  until  the  last  tube  of 
the  radio  frequency  bank  is  reached,  whereupon  the  im- 
pulse is  passed  to  the  audio-frequency  amplifier  through 
an  iron  core  transformer. 

Figure  2 shows  a schematic  circuit  diagram  where 
only  two  sets  of  batteries  are  required  for  the  whole  sys- 
tem, the  detector  and  oscillator  tubes  working  from  one 
set  and  the  amplifiers  from  a second.  As  in  figure  1,  D, 
O,  R,  and  A represent  respectively  the  detector,  the  oscil- 
lator, the  radio  and  audio-frequency  amplifier  tubes. 
Grid  condensers  (1)  have  a capacity  of  .00025  mfd.  Fig- 
ure 4 gives  a suggestion  for  their  construction.  The  use 
of  2-mil  mica,  two-foil  plates  0.7  inch  square  will  give 
approximately  this  capacity.  Variable  tuning  condensers 
2,  as  used  by  the  writer,  had  a maximum  capacity  of 
.00075  mfd.  Condensers  in  the  filter  circuit  3 are  of 
the  paraffin  paper  type  and  have  a capacity  of  .005  mfd. 
By-passing  condensers  4 have  a capacity  of  2 or  3 mfd. 
They  are  shunted  around  the  battery  and  offer  a low 
resistance  path  for  the  high  frequency  currents.  Any 
resistance  in  the  common  battery  will,  in  the  case  of  sev- 
eral stages,  result  in  self-oscillation  in  the  amplifier. 

Suggestions  for  the  construction  of  the  coupling  in- 
ductance 5,  and  the  oscillator  inductance  6,  have  been 
given  in  figure  6.  The  former  may  consist  of  10  turns 
of  No.  18  DCC  wire  wound  on  a 3-inch  tube  1)4  inches 
in  length.  No  taps  need  be  taken  off.  The  oscillator, 
inductance  consists  of  40  turns  No.  18  DCC  wire,  wound 
on  a tube  4 inches  in  diameter  and  3 indies  in  length. 
The  tap  is  taken  off  25  turns  from  the  grid  end  of  the 
coil. 

The  primary  7,  and  secondary  8,  of  the  oscillation 
transformer  may  consist  most  economically  of  a 500- 
tum  "honeycomb”  coil  arranged  in  each  case  so  that 
coupling  is  variable. 

The  inductance  9,  in  the  plate  drcuit  of  the  detector, 
may  be  made  by  winding  30  turns  on  a 3-inch  tube. 
Three  or  four  taps,  equally  spaced,  should  be  taken  off. 
This  inductance,  with  its  condenser,  is  used  for  getting 
regenerative  action — at  the  frequency  of  the  incoming 
signal — in  the  detector  tube.  This  regenerative  action 
increases  the  signal  strength  to  a very  great  degree  and 
also  makes  the  system  considerably  more  selective.  The 
inductance  with  its  condenser  may  be  replaced  by  a vario- 
meter. 

Resistances  10  and  11  have  values  of  2,000,000  and 
100,000  ohms  respectively.  Figure  5 gives  suggestions 
for  the  assembly  of  the  latter.  Coat  a strip  of  bristol 
board  2 inches  wide  with  a solution  made  up  by  mixing 
six  parts  Higgins  India  ink  with  one  part  powdered 
graphite  shaved  from  a grade  H pencil.  The  mixture 
should  be  put  on  with  a camels-hair  brush,  the  brush  be- 
ing passed  across  the  strip  from  side  to  side — not  from 
end  to  end.  After  coating  one  side  the  strip  is  placed  in 
a warm  oven  until  dry,  whereupon  the  remaining  side  is 
coated  in  the  same  manner.  When  thoroughly  dry,  a 
piece  \y2  inches  long  is  cut  from  the  2-inch  strip  and 
carefully  wrapped  around  a glass  tube  y2  inch  in  diam- 
eter and  2 inches  long  on  the  ends  of  which  two  strips 
of  thin,  soft  brass  y inch  wide,  have  already  been 
placed  (see  figure  5).  The  paper  is  now  clamped  in 
position  with  a second  strip  of  soft  brass  about  1/64 
inch  in  thickness  and  y inch  wide,  as  shown  in  figure  5. 
The  space  between  the  connector  clamps  is  then  covered 
with  two  layers  of  cotton  or  silk  tape,  varnished  with 
Sterling  or  Ajax  insulating  varnish,  and  again  baked 
until  dry.  The  inner  and  outer  connector  strips  are  con- 
nected together.  A strip  of  this  same  paper,  coated  only 
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on  one  side  and  % inch  wide  by  1^2  inches  long,  will 
serve  for  the  grid  leak  10.  It  should  be  so  mounted  as 
to  be  protected  from  moisture. 

The  two  .005  mfd.  condensers  3,  and  the  three  resist- 
tances  11,  form  a barrier  beyond  which  the  radio-fre- 
quency currents  will  not  pass.  Such  a barrier  is  neces- 
sary in  the  case  of  many  stages  in  the  amplifier.  With- 
out it,  self-oscillation  due  to  inter-linkage  of  electro- 
static and  electro-magnetic  fields  of  the  radio  and  audio- 
frequency amplifiers  respectively,  will  very  likely  take 
place,  particularly  when  the  operator  wears  the  tele- 
phones and  attempts  adjustments  of  the  apparatus. 

The  amplifier  transformers  12  may  be  any  of  the  types 
on  the  market.  Although  as  many  as  eight  stages  of 
radio  frequency  may  be  used  successfully,  depending 
upon  the  class  of  tube  employed,  more  than  two  stages 
of  audio  frequency  cannot  be  used  with  success.  In  each 
case  the  limit  is  reached  when  tube  noises,  or  noise  due 
to  induction  from  power  lines,  has  reached  a point  where 
it  is  louder  than  the  signal  which  one  is  after. 

Figure  7 suggests  a layout  for  the  radio-frequency 
amplifier.  As  stated  above,  it  need  not  be  limited  to  five 
tubes’;  although  in  general  five  tubes  of  the  kind  that  it 
is  possible  to  procure  on  the  market  are  all  that  can  be 
conveniently  used'  in  connection  with  an  antenna.  The 
various  units  should  be  mounted  in  such  a way  that 
there  is  no  leakage  one  to  the  other.  In  other  words, 
the  insulation  resistance  of  the  mounting  should  be  high. 
This  may  be  insured  by  the  use  of  a dilecto  panel,  or  if 
this  is  not  possible;  by  mounting  each  unit  on  a small 
dilecto  base  of  its  own,  and  the  various  units  on  a hard- 
wood board.  Leaks,  faulty  batteries,  faulty  resistances  and 
poor  connections  will' give  rise  to  noises  which  will  rap- 
idly multiply.  Some  tubes  will  be  found  to  be  noisy,  too, 
and  best  results  will  be  had  only  after  tubes  have  been 
carefully  selected  or  located  where  they  will  cause  the 
least  disturbance. 

So  much  has  already  been  published  concerning  loop 
construction  that  nothing  will  be  said  here  as  to  details. 
For  wave  lengths  between  200  and  600  meters,  a flat 
spiral  of  1 1 turns,  whose  outside  turn  is  three  feet  square 
and  whose  turns  are  spaced  yi,  inch  will  fill  the  bill. 
No.  18  lamp  cord  may  be  used. 

Figure  3 shows  a scheme  of  connections  for  use  with 
an  antenna.  Here  the  oscillator  is  coupled  to  the  sys- 
tem through  the  antenna  circuit.  To  one  who  is  not 
familiar  with  the  operation  of  the  outfit  it  may  be  well 
to  start  out  with  the  antenna  connection.  The  telephones 
may  be  inserted  in  the  plate  circuit  of  the  detector  tube 


signals  when  the  oscillator  circuit  is  in  resonance  with  the 
detector  circuit.  If  no  signals  are  available  the  system 
may  be  excited  by  a wavemeter.  When  the  detector  and 
oscillator  have  been  brought  into  operation  the  radio 
frequency  amplifier  is  placed  into  action.  Very  close 
coupling  is  used  between  7 and  8 and  the  oscillator  wave- 
length is  varied  for  the  best  reception  of  signals.  When 
signals  become  audible  by  means  of  this  adjustment 
coupling  at  7 and  8 is  reduced  and  the  two  circuits  are 
tuned.  The  oscillator  is  now  readjusted  for  maximum 
signal,  and  the  coupling  between  the  oscillator  and  the 


Figure  6— Showing  method  of  mounting  the  coupling  and  oscillator 
inductances 

system  is  varied  for  the  best  value ; filament  temperatures 
of  tubes  are  adjusted,  and  the  usual  details  looked  after. 
Once  a good  value  of  coupling  and  adjustment  for  7 and 
8 has  been  found  no  change  will  be  necessary  over  quite 
a wide  range  of  wavelengths,  and  when  once  the  signal 
is  coming  in  on  any  wavelength  it  may  be  brought  up  to 
a remarkable  degree  by  the  use  of  the  regenerative  cir- 
cuit (inductance  9). 

While  none  of  the  Chinese  amateurs  have  as  yet  been 
heard  in  New  York  City  with  this  set-up,  C.  R.  Runyon, 
Jr.,  and  Minton  Cronkhite,  in  suburban  New  York,  re- 
,port  that  eighth  and  ninth  district  stations  are  about  “ten 
times  as  loud”  as  with  a regenerative  receiver  and  a 
2-stage  amplifier,  while  on  “good”  nights  the  writer,  in 
Montclair,  N.  J.,  has  been  able  to  get  fifth  and  ninth  dis- 
trict stations  on  the  loop  with  the  same  strength  as  was 
oossible  on  an  antenna  and  a regenerative  receiver  and 
2-stage  amplifier.  When  conditions  are  such  that  the 
last  mentioned  system  brings  in  no  distant  stations,  the 
connection  of  the  antenna  to  the  Armstrong  amplifier 
system  can  be  depended  upon  to  bring  them  in  numbers. 
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Figure  7 — Panel  layout  for  the  radio  frequency  amplifie 
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until  it  is  certain  that  the  detector  tube  and  the  regenera- 
tive feature  (if  used),  as  well  as  the  oscillator,  are  oper- 
ating projrerly,  or  the  primary  of  the  first  audio-frequency 
amplifier  transformer  may  be  connected  in  the  detector 
plate  circuit.  The  operation  of  the  oscillator  will  be 
evidenced  by  a change  in  the  spark  tone  of  any  incoming 


Prior  to  the  war  we  had  one  case  of  direct  communica- 
tion between  amateurs  from  coast  to  coast.  It  is  to  be 
hoped,  and  expected,  that  coast  to  coast  communication 
will  now  become  the  rule.  It  will  not  be  at  all  surprising 
if  we  are  soon  conversing  with  fellow  amateurs  in  Hol- 
land and  the  British  Isles. 


Digitized  by 


Google 


Heterodyne  Wavemeter 

By  R.  W.  Goddard 

Dept.  Physics  & Elec.  Engineering  New  Mexico  College  Agriculture  & Mechanical  Arts 


'T'HE  wavemeter  and  high  frequency 
ammeter  are  the  principal  measur- 
ing instruments  used  in  radio  work. 
The  former  is  by  far  of  greater  im- 
portance and  wider  application.  In 
principle  this  instrument  is  a simple 
radio  or  oscillatory  circuit  of  known 
dimensions  with  some  current  indicat- 
ing device  inserted,  attached,  or 
coupled  to  it.  Various  designs  of 
wavemeters,  their  theory  and  operation 
are  shown  in  paragraph  30  of  “Radio 
Instruments  and  Measurements,”  pub- 
lished by  the  Wireless  Press,  New 
York  City,  and  will  not  be  taken  up 
here.  With  the  recent  introduction  of 
vacuum  tube  oscillator  and  beat  re- 
ceiver systems  these  wave-meters  fail 
to  function  as  a universal  instrument, 
being  useless  on  sustained  high  fre- 
quency waves.  A new  type  of  instru- 
ment has  to  be  used. 

It  was  during  the  war  while  train- 
ing soldiers  for  radio  work  that  the 
attention  of  the  writer  was  directed 
to  this  fact.  As  a result  after  three 
months  of  experimental  work,  a wave- 
meter was  developed  that  fills  the  re- 
quirements of  this  new  field  and  per- 
forms all  the  functions  of  the  older 
type.  The  ideas  and  principles  made 
use  of  are  not  new  and  the  writer 
wishes  to  take  no  credit  for  any  dis- 
covery. The  aim  of  this  article  is 
rather  to  give  to  the  amateur  and  ex- 
perimenter a practical  design  of  a new 
and  necessary  instrument,  thus  sav- 
ing many  the  cost  and  labor  of  dupli- 
cating the  experimental  development 
work. 

In  principle  this  instrument  is  a 
Vacuum  tube  oscillatory  circuit  of 
standardized  dimensions.  Oscillations 
of  known  frequency  or  wavelength  are 
set  up  in  the  circuit  by  the  tube.  By 
placing  the  inductance  of  the  meter 
in  inductive  relation  with  any  other 
oscillating  circuit,  oscillations  from  it 
are  induced  setting  up  beat  currents 
which  within  the  range  of  audibility 
may  be  heard  in  the  telephones  of  the 
meter.  As  the  frequency  of  the  meter 
oscillations  is  brought  nearer  to  that 
of  the  unknown  induced  oscillations, 
the  beat  note  lowers  in  pitch  and  final- 
ly disappears  when  the  two  oscilla- 
tions are  of  the  same  frequency’  or 
wavelength.  If  the  meter  oscillation 
frequency  is  varied  beyond  this  point, 
the  beat  note  appears  again  and  rises 
in  pitch.  As  wavelength  measurements 
are  made  by  the  nil  method  rather  than 
the  maximum  as  formerly,  this  instru- 


ment gives  an  accuracy  impossible  to 
obtain  with  the  older  type  even  with 
an  experienced  operator.  By  setting 
the  meter  to  oscillate  at  any  desired 
wavelength  and  reversing  the  proced- 
ure above,  any  oscillating  receiver  set 
or  transmitter  may  be  tuned  in. 

Not  only  does  this  instrument  func- 
tion as  a meter,  but  it  may  be  used  as 
a beat  receiver  set  or  undamped  trans- 
mitter. To  illustrate  the  possibilities 
along  these  lines  it  might  be  mentioned 
that  with  a single  wire  antenna,  100 
feet  long  and  20  feet  high,  connected 
to  one  end  of  the  meter  inductance, 
the  other  being  grounded,  YN  (Lyons, 
France)  and  IDO  (Rome,  Italy)  have 
been  heard  at  State  College,  X.  M.,  in 
the  daytime,  while  all  of  the  high 
power  stations  in  this  country  are 
heard  at  any  time,  losing  a 325-foot 


inches;  one  piece  in,  diam.  8 in. 
long;  one  piece  6)4  x 2 x inches; 
one  tube  (V  in.  hole , 1)4  in.  long ; 
one  11 -ohm,  2-ampere,  back  mount- 
ing, miniature  rheostat;  1 potentio- 
meter switch  arm,  graphite  sector, 
and  clips  or  instrument  switch 
arm  and  9 switch  points ; 1 vacuum 
tube;  1 vacuum  tube  adapter,  holder 
or  base ; 1 piece  3 in.  orangeburg  fiber 
conduit  1)4  in.  long;  one  31-plate  vari- 
able condenser  in  metal  case ; 1 piece 
spring  brass  or  phosphor  bronze,  2)4x 
2)4  in.;  1 piece  sheet  copper  l)4x8)4 
in. ; 3 dozen  1 in.  No.  8x32  round  head 
brass  machine  screws;  two  1)4  in.  No. 
8x32  round  head  brass  machine 
screws ; 4 Hex  nuts  No.  8x32 ; 2 lbs. 
No.  24  B&S  D.C.C.  magnet  wire;  1 
pint  orange  shellac ; )4  yard  oiled  linen 
or  empire  cloth;  12  No.  531  3-cell  flash 
light  batteries ; 1 Exide  or  similar  type 


The  heterodyne  wavemeter,  which  may  also  be  used  as  a beat  receiver 
set  or  undamped  transmitter 


two-wire  antenna  95  feet  high  con- 
nected with  a ground  wire  across  the 
inductance  and  tube,  with  a B battery 
pressure  of  110  volts,  signals  were 
regularly  sent  a distance  of  two  miles 
with  a received  audibility  of  350.  The 
receiving  set  used  for  this  was  of  the 
static  coupled  regenerative  type  with- 
out amplifiers. 

The  material  for  the  construction  of 
the  meter  is  given  below ; 

One  piece  clear  lumber  6 ft.  long. 
12  in.  wide,  '/  in.  thick,  preferably  of 
oak;  six  1x1  in.  brass  hinges  with 
screws : 2 brass  sash  locks ; 1 brass 
sash  handle ; 4 dozen  1 in.  No.  7 brass 
flat  head  screws ; Bakelite,  hard  rub- 
ber or  filjer:  one  piece  13  x 5 x )4 

15 


3 ZA  5 motorcycle  storage  battery ; 
1 pair  2000-ohm  radio  phones ; 1 piece 
fiber  sheet  )4  in.  thick  4x2)4  in. 

Figure  1 shows  the  construction  of 
the  case  with  compartments  for  the 
meter,  telephones,  B battery  and  A 
battery.  Figure  2 indicates  the  loca- 
tion of  the  various  parts  of  the 
meter.  All  apparatus  is  attached  to  the 
panel  and  forms  a unit  easily  removed 
from  the  case  for  inspection  or  repair. 
The  tube  and  holder  shown  is  an 
Audiotron.  The  Western  Electric 
V.T.l,  DeForest  Y.T.21,  and  the  new 
Marconi  Y.T.  tube  have  all  been  used 
in  these  meters  with  negligible  change 
in  calibration.  If  the  latter  tubes  are 
to  be  used,  the  four  binding  posts  and 
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holder  shown  may  be  omitted  and  a 
standard  base  mounted  on  the  rear  of 
the  panel  with  the  barrel  projecting 
through.  The  cover  of  the  case  must 
then  be  made  2J4  in.  deeper  to  accom- 
modate the  tube.  The  A battery  rheo- 
stat is  the  ordinary  1 1-ohm,  2-ampere, 
miniature  rheostat.  The  B battery  po- 
tentiometer is  a 5000-ohm  graphite  sec- 
tor such  as  is  supplied  by  all  dealers  of 
wireless  goods.  If  desired,  a circle  of 
switch  points  can  be  used  instead  of 
this,  with  every  other  point  connecting 
with  battery  taps.  The  binding  posts 
may  be  of  any  variety,  but  a double 
post  with  a hole  to  receive  the  tip  of 
a telephone  cord  is  to  be  preferred. 


The  tuning  condenser  is  of  standard 
make,  having  thirty-one  plates ; fifteen 
2J4  in.  diameter  semi-circular  movable 
plates,  and  sixteen  3 in.  diameter  semi- 
circular stationary  plates.  The  bear- 
ings are  mounted  on  hard  rubber 
blocks  bolted  to  the  outside  stationary 
plates.  As  purchased,  these  conden- 
sers have  circular  hard  rubber  panels 
to  which  the  condenser  body  and 
stamped  copper  container  are  fastened 
by  screws.  By  dissembling  and  using 
the  condenser  panel  as  a template, 
holes  can  be  drilled  and  tapped  in  the 
meter  panel  to  hold  the  condenser  and 
metal  container.  A knob  constructed 
of  material  cut  from  the  drum  switch 


the  fiber  conduit  in  a vise  and  start 
winding  at  the  bottom.  Using  No.  24 
D.C.C.  wire,  put  on  50  turns,  shellac 
it  and  cover  with  a piece  of  empire 
cloth,  passing  the  wire  through  the 
lap  and  then  put  on  50  more  turns  in 
the  same  direction,  but  progressing 
from  the  upper  end  to  the  bottom. 
Shellac  this  and  cover  with  another 
layer  of  empire  cloth.  Continue  until 
eleven  layers  have  been  built  up.  Then 
proceed  to  the  next  coil  of  18  turns, 
eleven  layers,  and  then  to  the  middle 
coil  of  10  turns,  eleven  layers.  From 
this  coil  a tap  should  be  taken  out  at 
the  end  of  the  sixth  layer.  From  the 
end  of  this  coil  proceed  on  to  the 


Figure  1 — Construction  of  the  case  with  compartments  for  the  meter,  telephones,  B battery  and  A battery 


The  drum  switch  and  bridging  con- 
densers are  shown  in  figure  3.  The 
switch  body  is  constructed  of  J4  inch 
fiber  or  bakelite;  the  drum  is  turned 
from  the  same  material ; the  contact 
fingers  are  of  sheet  phosphor  bronze 
and  the  contact  plates  are  of  sheet 
copper.  The  latter  are  fastened  to  the 
drum  by  pins  at  the  corners  driven 
into  drilled  holes.  The  bridging  con- 
denser is  built  up  of  two  pieces  of 
sheet  copper  separated  with  oiled  linen 
or  empire  cloth,  and  arc  clamped  be- 
tween two  thin  pieces  of  fiber  to  the 
rear  of  the  panel. 


body  is  utilized  in  place  of  that  sup- 
plied. 

The  inductance  is  wound  upon  a 
piece  of  3 in.  Orangeburg  fiber  conduit 
such  as  is  used  by  electric  light  and 
power  companies  for  underground 
conduit  work.  Any  electrical  supply 
house  can  furnish  this.  Having  ob- 
tained a proper  length,  place  it  in  a 
lathe  and  turn  out  one  end  to  a taper  fit 
with  the  condenser  container  as  shown. 
Holes  should  be  drilled  and  tapped 
to  bolt  the  drum  switch  to  it  so  that 
the  whole  assembles  together  on  the 
panel  firmly  and  squarely.  Then  place 


others  as  shown.  A good  way  to  se- 
cure the  ends  of  the  coils  to  prevent 
them  from  unwinding  is  to  place  about 
the  wire  a piece  of  linen  or  friction 
tape  about  \l/2  in.  long,  doubling  it 
back  on  itself  forming  a tab.  The  wind- 
ing is  then  started,  each  turn  passing 
over  the  ends  of  the  tab  and  holding 
it  in  place.  At  the  end  of  a coil  place 
the  tape  loop  in  position  fifteen  to 
twenty  turns  before  the  last  with 
plenty  of  length  and  the  tape  ends  pro- 
truding. Then  wind  over  the  tape  as 
before,  passing  the  last  turn  through 
the  loop.  Pull  the  loop  up  tight  by  the 
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Figure  2 — The  location  of  the  various  parts  of  the  meter  according  to  scale.  Figure  A — Wiring  diagram  showing  all  connections 


ends  and  cut  them  off  flush  with  the  well  soldered  and  taped.  The  use  of 

winding.  After  the  shellac  has  hard-  cotton  sleeving  or  empire  cloth  tubing 
ened  the  ends  cannot  be  pulled  loose  on  the  connections  improves  the  ap- 
without  tearing  the  tape  in  two.  pearance.  Make  all  connections  as 

The  wiring  diagram,  figure  4,  shows  short  as  possible, 
all  connections.  All  joints  should  be  Before  finally  assembling  the  panel 


Bridglnq  Condenser 


tOContact  Fingers  2 Contact  Plates  2 Contact  Plates 


Drum  Switch  Detail. 


Figure  3 — Detailed  constructional  plans  of  the  bridging  condenser  and 
the  drum  switch 


should  be  marked.  The  wavelength 
scales  under  the  condenser  handle  will 
have  to  be  scratched  in  with  dividers 
as  four  semi-circles,  the  calibrations  to 
be  placed  later.  The  lettering  is  best 
done  with  steel  stamps  such  as  are  used 
in  machine  shops  for  marking  tools, 
etc.  The  letters  may  be  filled  in  with 
white  ink  to  make  them  appear  plainer, 
if  desired.  When  all  is  finally  as- 
sembled the  meter  should  be  calibrated 
by  comparison  with  any  other  wave- 
meter,  or  sent  to  one  of  the  various 
State  Universities  or  the  Bureau  of 
Standards  for  calibration.  If  con- 
structed as  shown,  no  trouble  will  be 
experienced  with  a good  tube  in  pro- 
ducing strong  oscillations  throughout 
the  range  of  the  meter,  as  the  wind- 
ings have, all  been  carefully  worked 
out  for  the  best  results. 

With  modern  ratio  apparatus  this 
instrument  must  of  necessity  be  funda- 
mentally important.  Yet  to' my  knowl- 
edge there  is  none  on  the  market  at 
the  present  time.  For  the  earnest  ex- 
perimenter of  limited  means,  no  single 
piece  of  apparatus  could  be  more  high- 
ly recommended,  since  it  is  not  only 
fundamentally  a wavemeter,  but  it 
may  be  used  as  a receiver  or  transmit- 
ter for  both  damped  and  undamped 
waves  in  telegraphy  or  telephony.  The 
wiring  is  also  arranged  so  that  the 
tube  and  its  accessories,  the  induct- 
ance, or  the  condenser  may  be  used 
independently. 
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Combined  Kick-Back  Preventer  and  Switch  Panel 
for  Experimental  Radio  Stations 


COME  form  of  a kick-back  pre- 
venter is  a necessity  in  every  well 
appointed  radio  station,  and  as  pointed 
out  in  the  article,  “The  Fire  Under- 
writers’ Rules  Applied  to  Amateur 
Stations,”  which  appeared  in  the 


Figure  3 — Front  view,  showing  finished 
psnel 

March  issue  of  the  Wireless  Age,  the 
code  calls  for  a transformer  in  the  cir- 
cuit, or  two  condensers  across  the  line 
in  series.  However,  the  high  resist- 
ance shunt  is  entirely  satisfactory,  is 
in  general  use  in  commercial  stations, 
and  also  seems  to  be  the  type  in  gen- 
eral favor  amongst  amateurs.  It  is 
also  relatively  cheaper  and  easier  to 
construct  and  occupies  less  space  than 
any  other  type.  For  these  reasons  it 
has  been  selected  for  use  on  the  panel 
about  to  be  described.  The  form  of 
the  resistance  elements  here  suggested 
is  somewhat  novel,  as  will  be  seen 
when  we  take  up  their  construction 
later  on.  The  idea  of  grouping  the 
kick-back  preventer  and  several  cir- 
cuit switches  on  a single  panel  will 
be  found  to  have  many  advantages, 
as  it  not  only  follows  good  electrical 
practice  and  presents  an  attractive  ap- 
pearance, but  also  is  very  handy  from 
the  operating  point  of  view.  The 
panel  is  intended  to  be  mounted  in  a 
sheet-iron  cabinet  with  hinged  cover 
to  conform  with  standard  practice, 
and  this  cabinet  can  then  be  mounted 
in  the  handiest  position  available, 
either  upright  on  the  floor  or  inverted 
on  the  under  side  of  the  operating 
table  close  to  the  front  edge,  so  that 
the  circuit  switch  may  be  used  to 
start  the  rotary  gap  motor  with  ease 
and  dispatch.  Of  course,  if  more 
than  two  circuits  are  desired,  the 
panel  may  be  easily  designed  to  ac- 
commodate the  desired  number,  but 


By  J.  A.  Weaver 

two  switches,  one  for  the  transformer 
circuit  and  the  other  for  the  rotary 
gap  circuit,  are  usually  all  that  will  be 
desired,  and  they  make  a symmetrical 
design.  The  concentrated  and  individ- 
ual control  of  the  rotary  and  trans- 
former circuits  will  be  greatly  appre- 
ciated in  use,  as  it  allows  one  to  in» 
stantly  cut  out  either  circuit  while 
adjusting  the  gap  or  making  other 
adjustments,  thus  avoiding  the  dan- 
ger incident  to  the  accidental  closing 
of  the  key.  Having  the  circuit  sep- 
arately fused,  and  the  fuses  close  at 
hand  will  avoid  much  annoyance 
when  one  happens  to  blow,  as  it  can 
be  instantly  located  and  removed 
without  journeying  to  the  basement 
or  other  remote  fuse  location.  If  this 
panel  is  fed  by  a separate  pair  of  feeds 
direct  from  the  meter  it  will  make  cur- 
rent supply  to  the  radio  set  entirely 
independent  of  the  rest  of  the  house 
and  allow  complete  control  of  the  cir- 
cuits from  the  handiest  single  location 
possible. 

The  material  necessary  for  con- 
struction is  as  follows:  One  piece  of 
polished  slate  18J4  inches  long  by  9 
inches  wide  by  1 inch  thick.  One 
piece  of  hard  drawn  copper  tubing  7 
inches  long  by  5/16  inch  outside  diam- 
eter. One  piece  of  hard  copper  strip 
Y*  by  1/16  inch  and  5 feet  long.  Two 
30  amp.  two-pole  spade  handle,  panel- 
board  knife  switches.  The  hinge 
jaws  of  the  switches  should  be 
equipped  with  lugs  for  attaching  to 
fuse  clips,  and  the  other  set  of  jaws 
should  be  also  equipped  with  lugs  for 
taking  a binding  post  thumbnut. 
Some  makes  of  switches  do  not  have 


30  amp.  fuse  clips ; seven  cap  nuts  10- 
24  thread;  seven  machine  screws, 
either  iron  or  brass  10-24  inch  and  a 
half  long  round  head ; half  dozen  8-32 
battery  nuts;  two  dozen  brass  or  iron 
machine  screws  round  head  inch 


Figure  3 — Rear  view  of  panel,  showing  all 
parts  in  place 


long;  four  like  the  last,  but  1 inch 
long;  four  thumb-nuts  8-32  thread; 
three  lugs  for  busses.  Some  burrs 
and  a little  sealing  wax  complete  the 
list,  exclusive  of  the  fuses  and  resist- 
ance elements. 

The  first  thing  to  do  is  to  cut  the 
copper  tubing  up  into  seven  pieces 
with  a length  of  inch  as  shown  in 
the  sketch  at  "A,”  figure  1.  These 
pieces  should  have  the  ends  cut  square 
and  if  available  a lathe  should  be  used 
for  the  purpose,  but  if  they  are  cut 
with  a hack  saw  be  careful  to  cut 
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Figure  1 — Detailed  construction  of  various  parts 


these  lugs  stamped  out  of  the  same 
piece  as  the  switch  jaw,  but  use  sep- 
arate little  pieces  of  copper  strip  for 
the  puqxise.  In  buying  this  type  be 
sure  to  get  four  for  each  switch ; six 
individual  switch  jaws,  three  with  lugs 
for  attaching  to  fuse  clips  and  three 
without  will  also  he  needed;  fourteen 


square  and  finish  up  with  a file.  If 
the  tubing  is  held  in  a vise  while  cut- 
ting, a piece  of  iron  rod  should  be  in- 
serted in  the  tubing,  where  it  is 
gripped  by  the  vise  jaws  to  prevent 
crushing.  These  pieces  are  the  pillars 
to  sitpix>rt  the  buss  bars.  Now  cut  the 
copper  strip  up  into  pieces  of  various 
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lengths  as  indicated  in  the  drawings, 
figure  1.  Make  two  like  “G,”  two 
like  “I,”  and  one  of  each  of  the  rest. 
“B,”  “C”  and  “D”  are  buss  bars,  “E” 
is  the  connecting  bar  for  the  three 
resistance  unit  dips,  “F”  is  the  lower 
circuit  connecting  bar,  “G”  shows  the 
two  inner  circuit  connecting  bars, 
“H”  is  the  center  ground  terminal 


Procure  a sheet  of  thin  cardboard 
or  heavy  paper  and  cut  it  to  the  di- 
mensions of  the  panel.  Lay  out  the 
location  of  each  and  every  hole  to  be 
drilled  as  shown  in  the  drawing,  fig- 
ure 2.  The  drawing  is  complete  and 
dimensions  are  also  given,  so  it  should 
not  be  difficult  to  lay  out  the  template. 
After  the  template  is  laid  out  arrange 


connecting  bar,  “I”  shows  the  two  up- 
per dreuit  connecting  bars.  The  ends 
of  the  bars  should  be  filed  smooth  and 
square,  and  the  corners  slightly 
rounded.  The  location,  size  of  noles 
and  those  which  should  or  should 
not  be  tapped  are  clearly  given  in 
the  dimensions  on  each  piece  shown 
in  figure  1.  After  all  the  parts  men- 
tioned and  shown  in  figure  1 have 
been  made,  they,  with  the  rest  of  the 
copper  parts,  should  be  polished  and 
lacquered.  In  buffing  the  parts  do 
not  bend  the  bars.  To  avoid  this  it  is 
best  to  drive  a small  brad  in  a piece 
of  board  and  place  the  bars  on  the 
board  with  the  brad  protruding 
through  a hole  to  hold  them  when 
they  are  brought  against  the  wheel. 
This  will  allow  you  to  use  as  much 
pressure  as  necessary  without  bending. 
Clear  lacquer  should  be  used,  as  gold 
lacquer  does  not  look  well  on  copper. 
The  parts  should  be  slightly  warm 
when  lacquering,  but  not  so  hot  as  to 
scorch  the  lacquer.  If  no  means  are 
available  for  polishing  the  copper  parts 
it  will  pay  you  to  have  it  done  at  some 
plating  shop,  because  the  whole  ap- 
pearance depends  on  nicely  polished 
metal,  which,  contrasted  with  the 
glossy  black  finish  of  the  slate  panel, 
makes  the  whole  job  “a  thing  of 
beauty  and  a joy  forever.” 

While  the  lacquer  on  the  metal 
parts  is  drying  you  can  turn  your  at- 
tention to  the  laying  out  and  drilling 
of  the  slate  panel. 


the  various  parts  on  their  respective 
locations  and  check  up  the  accuracy 
of  the  holes  as  they  are  marked  on 
the  template.  Remember,  a correction 
can  be  easily  made  on  the  template, 
but  when  a hole  has  been  spotted  or 
drilled  in  the  slate  or  marble  board 
it  is  another  and  a sadder  tale ! If  the 
template  is  of  cardboard,  as  in  this 
case,  it  is  laid  directly  on  the  front 
face  of  the  panel  and  clamped  in  po- 
sition. Take  a prick  punch,'  or  a 
center  punch  ground  to  a sharp  point, 
and  mark  through  the  cardboard  onto 
the  panel  with  a light  tap  of  a ham- 
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very  slow  speed,  using  water  as  a lu- 
bricant. Use  moderate  and  steady 
pressure.  When  nearing  the  comple- 
tion of  a hole  release  the  pressure 
and  let  the  drill  come  through  by  the 
weight  of  the  drill  press  handle  or 
with  a very  light  pressure.  This  will 
prevent  a jagged  hole  on  the  other 
side.  Drilling  slate  or  marble  is  like 
drilling  wood  unless  you  strike  a 
metal  vein.  Then  it  is  worse  than  the 
hardest  steel,  and  drill  after  drill  will 
be  caught  and  nicked  or  broken  in  get- 
ting through.  It  is  customary  to  bush 
a hole  if  the  vein  is  bad.  When  the 
panel  has  been  drilled  from  the  front 
clean  it  off  and  turn  it  over  on  a clean 
piece  of  tissue  paper  laid  on  the  wood 
board,  and  with  a inch  drill  or 
larger  countersink  all  holes  but  the 
corner  ones  for  a depth  of  about  y% 
inch.  The  edges  of  the  slate,  if  rotagh, 
should  be  filed  smooth  with  a large 
flat  file  having  rather  coarse  and 
single  cut  teeth. 

After  the  filing  is  finished  the  parts 
may  be  mounted.  Mount  the  switches 
first.  Each  screw  should  have  a burr 
slipped  on  it  to  give  a good  bearing 
to  the  screwhead  in  the  bottom  of  the 
countersunk  holes.  The  panel  should 
be  propped  up  on  edge  so  you  can  get 
at  both  sides  at  once,  thus  making  the 
mounting  an  easy  matter.  After  the 
switches  are  mounted  make  sure  they 
work  smoothly  before  finally  setting 
up  tight  on  the  screws.  In  mounting 
the  fuse  clips  snap  a fuse  in  place  to 
keep  the  clips  in  proper  alignment 
when  tightening  the  holding  screws. 
In  mounting  the  clips  for  the  resist- 
ance elements  follow  the  same  pro- 
cedure, using  a piece  of  metal  to  keep 
them  in  line.  The  buss  bars  are  put 
into  position  by  inserting  the  long 
10/24  screws  through  the  holes  in 
the  slate  and  connecting  bars  from  the 
back  of  the  panel.  Slip  a copper  pil- 
lar over  the  projecting  end  of  the 
screw  and  place  the  buss  bar  in  posi- 
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Figure  4 — Constructional  plan  of  the  resistance  element 


mer.  The  cardboard  template  is  re- 
moved and  the  punch  marks  spotted. 
After  “spotting”  the  panel  is  ready 
for  drilling,  which  can  be  done  best  on 
a drill  press,  but  if  necessary  a breast 
drill  can  be  used.  Lay  the  slate  on  a 
flat  board  and  drill  on  the  “spots.” 
Use  a drill  having  the  cutting  lips 
ground  at  a short  angle  and  run  it  at 


tion  with  the  ends  of  the  screws 
through  the  holes  in  same,  and  then 
screw  a cap-screw  on  the  end  of  each 
screw.  The  upper  pillar  of  the  cen- 
tral or  ground  buss  should  have  sev- 
eral burrs  placed  under  it  to  account 
for  the  thickness  of  a connecting  bar 
which  is  lacking  here,  as  this  pillar  is 
only  for  mechanical  support  of  the 
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middle  buss.  By  referring  to  the 
photo  in  figure  3,  which  shows  the 
finished  panel  with  all  parts  in  place, 
the  proper  position  for  each  part  will 
be  clearly  seen.  When  all  parts  are 
mounted  the  countersunk  holes  are 
filled  with  sealing  wax. 

The  material  necessary  for  the  con- 
struction of  the  resistance  elements 
follows:  One  strip  of  hard  wood 
(maple  preferred)  % x $4  x 7)4 
inches  long;  one  piece  copper  strip 
y2  x 1/16  x 6 inches  long;  six  battery 
screws  and  8-32  nuts ; some  burrs  and 
a small  quantity  of  plaster  of  Paris 
and  lamp  blank. 

Cut  the  wood  strip  up  into  three 
pieces  each  2] l/2  inches  long.  Slot  the 
ends  of  each  piece  with  a thin  bladed 
saw  for  a distance  of  half  inch,  as 
shown  in  the  drawing,  figure  4. 
After  the  copper  strip  has  been  cut 
up  into  the  six  pieces,  each  one  inch 
long,  a piece  is  driven  into  the  saw 
slot  in  each  end  of  the  wood  blocks. 
A hole  to  slip  an  8-32  battery  screw 
is  drilled  through  the  wood  and  the 
copper  piece  from  the  side  of  the 
block,  the  screw  is  inserted  and  a burr 
and  nut  put  on  the  projecting  end  and 
drawn  up  tight.  Now,  on  one  of  the 
narrow  sides  of  the  block  mark  the 
center,  and  drill  through  it  on  an 
angle  with  a quarter  inch  drill,  so  it 
will  come  out  on  top  a half  inch  from 
the  end,  or  right  beside  the  inner  end 
of  the  copper  terminal  piece.  This  is 
made  clear  in  the  sectional  view  of 
the  resistance  element  in  figure  4. 
Each  end  of  the  three  blocks  is 
treated  in  the  same  way.  On  each  of 


the  blocks  where  the  two  holes  meet 
at  the  center  on  the  bottom  of  block 
trim  the  edges  of  the  holes  with  a 
penknife  so  it  will  be  a single  hole  and 
deepen  it  somewhat  so  that  when  the 
compound  is  pressed  in,  it  will  join  the 
ends  of  the  “V.”  Trim  the  edges  of  the 
holes  where  they  come  out  on  top  and 
cut  a slot  over  the  top  edge  of  the  ter- 
minal piece  so  that  the  compound  will 
get  a good  contact  with  same  when 
filled  in  place.  This  is  also  shown  in 
the  sectional  view  of  the  resistance 
elements  in  figure  4.  The  resistance 
material  is  a compound  of  plaster  of 
Paris  and  lampblack  mixed  dry  and' 
made  into  a paste  with  a little  thin 
shellac  as  a binder.  The  resistance 
of  the  compound  when  dry  and  made 
into  a rod  four  inches  long  by  a quar- 
ter inch  diameter  should  be  about 
5000  ohms  or  even  greater.  It  will 
stay  across  a 110-volt  line  indefinitely 
without  heating — the  condition  it 
must  meet  in  service.  No  exact  pro- 
portion of  ingredients  can  be  given. 
Much  depends  on  how  well  they  are 
mixed  and  only  a small  amount  of 
lampblack  is  necessary.  It  is  neces- 
sary to  make  up  a few  batches  of  dif- 
ferent proportions  for  testing  before 
the  right  combination  is  found.  It 
may  be  stated  that  the  method  and  in- 
gredients for  making  the  resistance 
elements  is  only  offered  as  a sugges- 
tion and  there  is  plenty  of  room  for 
originality.  Graphite  from  a very 
hard  drawing  pencil  finely  powdered 
may  be  substituted  for  the  lampblack 
and  whiting  could  be  used  instead  of 
plaster*  of  Paris.  The  method  de- 


scribed has  been  found  satisfactory, 
but  another  and  much  used  method  of 
creating  a high  resistance  is  to  paint 
the  space  between  the  two  contacts 
with  a coat  of  flake  graphite  and  alco- 
hol, putting  it  on  in  an  extremely  thin 
coat  and  giving  one  coat  after  another 
until  the  right  resistance  is  created. 
This  method  may  be  applied  with 
little  change  in  the  form  of  the  wood 
blocks.  When  the  compound  is  dried 
out  and  perfectly  hard  (which  will 
take  a long  while)  the  wood  blocks 
can  be  given  a coat  of  asphaltum 
paint. 

The  sheet  iron  cabinet  for  the  panel 
which  is  shown  in  the  photo,  figure 
3,  is  made  of  No.  14  gauge  metal  hav- 
ing a hinged  cover  and  snap  catch  to 
hold  it  shut.  The  feet  are  made  of 
two  pieces  pf  2-inch  light  angle  iron 
riveted  to  either  end  to  keep  the  bot- 
tom of  the  box  raised  a short  dis- 
tance from  the  floor.  Holes  are  pro- 
vided in  the  end  and  bottom  for  the 
entrance  of  wires.  The  inside  dimen- 
sions are  1 9j4  inches  long  by  11J4 
inches  wide  by  4 inches  deep.  The 
panel  is  mounted  in  it  with  four  14-20 
machine  screws.  It  is  beyond  the 
ability  of  most  amateurs  to  make  the 
metal  cabinet,  so  specifications  sent  to 
a sheet  metal  shop  is  the  best  plan. 
A wooden  cabinet  lined  with  asbestos 
or  metal  could  be  substituted  if  de- 
sired. In  conclusion,  it  may  be  men- 
tioned that  the  fuses  used  for  the 
kick-back  preventer  should  be  not 
over  3 or  5 amp.  The  others  should 
be  of  proper  size  to  protect  the  ap- 
paratus in  each  particular  circuit. 


The  Regenerative  Receiver  vs.  Cascade  Amplifier 

The  Relative  Merits  of  Those  Vacuum  Tube  Circuits 
for  Radio  Reception  at  Amateur  Wave  Lengths 

By  Howard  W.  Lewis 


T N order  to  intelligently  discuss  the 
-*•  respective  merits  of  the  regenera- 
tive vacuum  tube  receiver  and  the  cas- 
cade vacuum  tube  amplifier  for  radio 
reception  at  amateur  wave  lengths,  it 
must  be  considered  that  amateurs  are 
practically  limited  to  the  use  of  spark 
sets  and  that  undamped  wave  trans- 
mitters at  short  waves  are  still  in  their 
infancy.  The  present  question,  there- 
fore, narrows  down  to  a consideration 
of  damped  wave  reception  at  high  fre- 
quencies. Obviously,  if  continuous 
waves  are  to  be  received,  an  oscillating 
audion  circuit  is  required,  either  with 
or  without  additional  audio  frequency 
amplification. 

Let  us  now  examine  the  circuits  em- 
ployed in  each  system.  Figure  1 shows 
a typical  regenerative  receiving  circuit 
in  which  the  vacuum  tube  is  caused  to 
oscillate  by  means  of  electromagnetic 
"back  coupling”  between  the  “tickler” 


coil  (T)  of  the  plate  circuit  and  the  simultaneously  in  this  tube  and  its  as- 
secondary  (S)  of  the  receiving  loose  sociated  circuits.  Figure  2 shows  the 
coupler.  Detection,  amplification  and  form  of  single  step  cascade  vacuum 
generation  of  local  oscillations  occur  tube  amplifier  usually  adopted  by  ama- 
teurs. In  this  arrangement,  tube  No.  1 


Figure  1 — Typical  regenerative  receiving  circuit  in  which  the  vacuum  tube  is  caused  to 
oscillate  by  means  of  electromagnetic  ‘‘back  coupling”  between  the  “tickler”  coil  of  the 
plate  circuit  and  the  secondary  of  the  receiving  loose  coupler 
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tubes  or  stages  are  coupled  together  by 
the  transformer  (T).  There  should  be 
no  locally  generated  oscillations.  The 
same  antenna,  loose  coupler,  and  pri- 
mary and  secondary  variable  conden- 
sers are  used  in  either  case. 

The  following  interrelated  factors 
will  be  discussed  in  order  to  form  a 
basis  for  comparison: 


have  been  eliminated.  A small  audio 
choking  iron  core  inductance  has  been 
inserted  in  the  plate  circuit  of  the  de- 
tector tube.  This  arrangement  is  no 
more  complicated  than  the  regenerative 
circuit  of  figure  1 and  has  two  less  ad- 
justments vhich  will  be  explained  fur- 
ther on. 

The  regenerative  circuit  requires  a 


Figure  2 — Single  step  cascade  vacuum  tube  amplifier 
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Results  obtainable. 
Simplicity. 

Ease  of  construction. 
Ease  of  manipulation. 
Quality  of  signal  note. 
Interference. 
Reliability. 

Cost. 


In  the  hands  of  a skilled  operator, 
particularly  one  who  thoroughly  un- 
derstands all  the  necessary  adjust- 
ments, excellent  results  can  be  had 
from  either  of  these  circuit  arrange- 
ments. In  the  majority  of  cases,  partic- 
ularly for  the  amateur  and  often  for 
the  expert  when  time  does  not  permit 
of  careful  tuning,  much  louder  signals 
are  obtained  from  the  audio  fremiency 
amplifier  arrangement  of  figure  2 than 
from  figure  1. 

A casual  inspection  of  the  diagrams 
given  above  would  indicate  that  the 
circuit  of  figure  1 is  the  more  simple. 
That  this  difference  is  more  apparent 
than  real,  may  be  understood  from  the 
following. 

(a)  While  the  circuit  of  figure  2 is 
the  one  usually  employed  by  amateurs, 
there  is  no  reason  why  a much  simpler 
one  cannot  be  used  for  the  same  pur- 
pose. More  than  one  filament  battery 
and  rheostat,  and  more  than  one  plate 
battery  are  not  necessary.  Circuit  dia- 
grams, recently  released  by  govern- 
ment authorities,  show  as  many  as  five 
vacuum  tubes  operated  from  one  A 
and  one  B battery. 

(b)  The  transformer  T,  between 
the  detector  and  amplifier,  is  not 
always  necessary  and  in  some  cases  is 
of  no  help  at  all. 

In  figure  3 is  shown  a recent  form  of 
cascade  amplifier  which  is  simpler  than 
the  arrangements  usually  employed, 
and  which  gives  excellent  results.  It 
will  be  noted  that  two  batteries,  one 
transformer,  and  one  filament  rheostat 


greater  number  of  variable  elements 
than  does  the  amplifier.  In  addition  to 
the  usual  primary  and  secondary  tun- 
ing condensers  and  loose  coupler  ad- 
justment, variable  coupling  is  re- 
quired between  the  “tickler”  coil  T 
and  the  loose  coupler  secondary  S,  fig- 
ure 1.  A variable  condenser  is  re- 
quired to  by-pass  the  radio  frequency 
around  the  telephones  and  plate  bat- 
tery. In  many  cases  also,  it  is  neces- 
sary to  provide  a means  of  adjusting 
the  plate  potential — see  potentiometer 
of  figure  1.  It  is  true  that  the  ampli- 
fier of  figure  2 or  3 requires  two  vac- 
uum tubes  instead  of  one  as  well  as  a 
choke  coil,  but  these  are  easier  to  pro- 


justments necessary  but  the  “back” 
coupling  and  the  variable  bridging  con- 
denser VC3  must  be  regulated.  It  fre- 
quently happens  that  these  two  latter 
adjustments  must  be  repeated  if  the 
tuning  is  changed.  For  the  mainte- 
nance of  steady  oscillations  and  the 
prevention  of  “spilling,”  it  becomes 
occasionally  necessary  to  adjust  the  fil- 
ament temperature  and  the  plate  po- 
tential. These  numerous  adjustments 
are  particularly  “cranky”  at  the  short 
wave  lengths  used  by  amateurs. 

When  an  oscillating  regenerative 
receiver  is  used  for  the  reception  of 
damped  wave  trains,  the  characteristic 
tone  of  the  spark  note  is  lost  and  all 
signals  heard  in  the  head  telephones 
are  harsh,  hissing  sounds  irrespective 
of  whether  the  transmitter  employs  an 
open  or  rotary  spark  gap  or  a 
quenched  gap.  This  not  only  nullifies 
the  well-known  beneficial  effects  of 
a high  spark  frequency,  but  renders 
identification  of  the  sender  by  recogni- 
tion of  his  spark  note  impossible.  On 
the  other  hand,  when  a cascade  ampli- 
fier is  used,  the  detecting  action  of  the 
first  tube  is  not  interfered  with  and 
that  of  the  received  note  is  determined 
solely  by  the  spark  (group)  frequency 
of  the  transmitter,  the  same  as  with  a 
mineral  detector. 

The  question  of  freedom  from  in- 
terference will  continue  to  be  of  grow- 
ing importance  as  the  number  of  sta- 
tions attempting  intercommunication 
within  a given  area  increases.  When 
it  is  noted  that  the  oscillating  regen- 
erative receiver  responds  to  both 
damped  and  undamped  waves,  while 
the  cascade  amplifier  receiver  re- 
sponds to  damped  waves  only,  it  will 


vide  than  the  ordinary  instruments  re- 
quired for  a successful  regenerative  re- 
ceiver. 

When  ease  of  manipulation  is  con- 
sidered, the  superiority  of  the  ampli- 
fier circuit  becomes  at  once  apparent. 
After  the  filaments  are  lighted  and 
suitable  plate  potentials  applied,  no 
further  adjustments  are  required,  leav- 
ing the  operator  free  to  devote  all  his 
attention  to  tuning  the  primary  and 
secondary  circuits  and  copying  the 
messages.  With  the  regenerative  re- 
ceiver, however,  not  only  are  these  ad- 


be apparent  that  the  latter  is  more 
free  from  unwanted  signals  than  the 
former.  Amateurs  will  find  this  par- 
ticularly true  since  the  war,  inasmuch 
as  a number  of  very  powerful  un- 
damped wave  transmitters  have  been 
established  whose  higher  harmonics 
are  especially  troublesome  to  short 
wave  oscillating  receivers.  These  dif- 
ficulties are  accentuated  by  the  fact 
that  individual  spark  transmitters  can- 
not be  recognized  by  their  peculiar 
spark  note  when  an  oscillating  re- 
generative receiver  is  used. 
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If  the  apparatus  is  properly  con- 
structed and  carefully  wired  together 
using  stranded  rubber  covered  wire 
and  soldered  joints,  and  if  due  atten- 
tion is  paid  to  maintenance  of  A and 
B battery  voltage,  these  circuits  are 
equally  good  from  the  point  of  view  of 
reliability. 

For  the  man  who  makes  his  own 
apparatus,  the  cascade  amplifying 
receiver  will  probably  cost  a little 
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more,  due  to  the  fact  that  two  audion 
bulbs  must  be  provided  instead  of  one 
for  the  regenerative  receiver. 

Last  but  not  least,  it  is  to  be  remem- 
bered that  the  cascade  amplifier  is 
not  limited  to  a single  step  as  indi- 
cated in  figures  2 and  3,  but  that  two 
or  even  three  additional  steps  may  be 
attached  thus  producing  enormously 
amplified  signals  suitable  for  the  op- 
eration of  loud  speaking  devices  as 
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used  in  Signal  Corps  and  Naval  op- 
erations during  the  war. 

From  a thorough  consideration  of 
the  foregoing  factors,  particularly 
those  of  the  signal  note,  interference, 
and  ease  of  operation,  there  is  no 
doubt  but  that  the  cascade  audio  fre- 
quency amplifying  receiver  is  to  be 
preferred  to  the  regenerative  oscillat- 
ing receiver  for  short  wave  amateur 
use. 


An  Unusually  Simple  Circuit  for  Long  Waves 

By  Elliott  A.  White 


AN  oscillating  regenerative  circuit 
of  extreme  simplicity  for  the  re- 
ception of  long  damped  or  undamped 
waves  is  shown  in  Figs.  1 and  2.  The 
only  variable  elements  are  a variometer 
V and  a feedback  condenser  C2  (Fig. 
1),  or  a variable  inductance  L and 
tuning  condenser  Cl  besides  the  feed- 
back condenser  C2  (Fig.  2).  Tuning 
is  done  entirely  by  V or  by  L and  Cl, 


to  125  or  175  millihenrys  maximum 
inductance,  depending  on  the  capacity 
of  the  antenna.  For  this  the  largest 
or  second  largest  sized  honeycomb  coil 
(175  or  125  millihenrys  respectively) 
is  generally  sufficient,  and  may  con- 
veniently be  supplied  with  three  or 
four  taps,  at  )4">  Vi"  and 
from  the  inside  edge,  measured  on  the 
face  of  the  coil.  This  practically  elim- 


Figure  1 — Diagram  of  an  oscillating  regenerative  circuit  containing  a variometer  and  a 

feed-back  condenser 


justed  by  C2,  for  which  (with  a loss 
of  flexibility)  a small  fixed  condenser 
may  be  substituted,  though  the  latter  is 
not  recommended.  The  circuit  is  very 
stable  in  operation.  Its  lack  of  sharp 
tuning  is  no  disadvantage  with  the 
long  waves,  where  there  is  practically 
no  interference.  Further  stages  of  am- 
plification may  be  added  by  substi- 
tuting the  primary  of  a second  ampli- 
fier transformer  for  the  telephone  P; 
but  the  set  is  not  adapted  to  give  effi- 
cient results  with  more  than  two 
stages  of  amplification.  The  circuit 
gives  particularly  good  results  with  the 
Signal  Corps  two-stage  audio-fre- 
quency amplifier  SCR-72,  a detector 
bulb  being  supplied,  the  clips  marked 
“Radio”  being  connected  in  the  de- 
tector plate  circuit,  and  the  feedback 
connection  being  made  to  the  third 
telephone  binding  post  from  the  left  on 
the  panel. 

The  dimensions  of  the  variable  ele- 
ments are  as  follows  for  wave- 
lengths up  to  the  longest  (NSS- 
17000  meters) : V-175  to  250  milli- 
henrys maximum  inductance,  depend- 
ing on  the'  size  oPthe  antenna.  I. -60 


ing  done  with  Cl.  The  Condenser  Cl 
may  be  of  either  .0005  or  .001  micro- 
farad maximum  capacity  (17  or  43 
plate  as  usually  manufactured).  The 
smaller  size  of  .0005  microfarad  is 
sufficient  for  C2.  It  will  be  noted  that 
the  capacity  of  Cl  is  added  to  (in 
parallel  with)  that  of  the  antenna  to 


or  L and  on  the  capacitance  of  Cl 
compared  to  the  inductance  of  L,  Cl 
should  be  kept  relatively  small  and  the 
resistance  of  V or  L kept  as  low  as 
possible.  The  tuning  may  be  made 
still  sharper  with  corresponding  in- 
crease of  L or  V by  placing  a series 
condenser  in  the  antenna  circuit.  To 
reduce  induction  noises  and  improve 
stability  a small  fixed  or  variable  con- 
denser may  be  connected  in  parallel 
with  V in  Fig.  1.  No  detector  or  am- 
plifier grid  condensers  or  leaks  are 
necessary. 

Outside  of  these  variable  elements 
the  rest  of  the  circuit  comprises  the 
vacuum  tubes  D and  Al,  detector  and 
amplifier  respectively,  preferably  of 
the  high  vacuum  type  (VT-1,  VT-11, 
VT-21,  etc.,  Class  II  VT).  A battery 
B1  of  4 or  6 volts  supplies  all  the  tube 
filaments  in  parallel.  Rl,  R2  are  the 
filament  rheostats.  For  the  high  vac- 
uum type  of  tube  these  may  be  fixed. 
With  a 4-volt  battery  no  filament  re- 
sistance is  necessary  for  the  VT-11; 
for  the  VT-1  fixed  resistance  may  be 
used  of  1.05  ohms  or  a little  more  for 
the  detector  and  1 ohm  for  the  ampli- 
fiers. The  detector  grid  is  connected 
to  the  positive  side  of  B1  and  the  am- 
plifier grids  to  the  negative  side  of  B1 
through  V or  L and  the  amplifier 
transformer  secondaries  respectively. 
The  plate  batteries  of  22)4  volts  or 
more  are  indicated  at  B2,  B3.  By  in- 


determine the  wavelength.  The  vari- 
ation of  C2  has  only  a slight  effect  on 
the  wavelength  adjustment.  Since, 
with  a given  antenna,  the  sharpness  of 
tuning  depends  on  the  resistance  of  V 


serting  a condenser  in  the  grid  of  Al, 
it  is  possible  to  use  one  set  of  batteries 
for  the  plate  circuits,  but  it  is  not  rec- 
ommended. B2,  B3  may  be  of  fixed 
voltage.  The  filaments  are  grounded. 
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Views  of  readers  on  subjects  and  specific  problems  they  would  like  to 
have  discussed  in  this  department  will  be  appreciated  by  the  Editor 


Variometers  and  Their 


Construction 


By  Hum.  W.  Benson 


'T'HE  variometer  is  used  extensively 
at  present  in  regenerative  recep- 
tors but  has  received  little  considera- 
tion as  to  construction  details.  Invari- 
ably they  are  of  the  ball  secondary  or 


Figure  1 — Construction  of  the  form  upon 


plain  tube  type.  In  connection  with 
some  experimental  work  the  writer  has 
designed  two  types  of  variometers  dif- 
fering from  the  above.  They  are  de- 
scribed here  and  are  offered  on  the 
basis  of  being  more  compact,  easily 
constructed  and  still  capable  of  being 
built  with  a large  range  of  wave 
lengths. 

The  figure  4 variometer  is  made  on 
a form  shown  in  Fig.  1.  A tin  can  of 
the  proper  diameter,  say  4",  is  cut  off 
to  a height  of  l/2"  and  then  slit  in 
half,  removing  a strip  *4”  wide  down 
the  sides  and  across  the  bottom.  A 
hack  saw  is  best  for  cutting  the  cor- 
ners, shears  being  used  for  the  flat 
metal.  Each  half  has  soldered  to  it 
a semi-circle  of  tin  to  form  a side 
high. 

A board  6"  square  has  a ’4"  hole 
drilled  in  its  centre,  the  can  halves  be- 
ing attached  to  the  board  by  bolts  or 
long  screws  so  the  sides  of  the  orig- 
inal can  form  a circle. 


ends  of  the  wires  should  come  at  the 
outside  of  one  coil.  The  movable  coil 
should  have  the  leads  brought  from 
the  center. 

When  the  winding  is  complete 


melted  paraffin  is  dropped  in  several 
places  on  the  coil  to  hold  it  together 
while  the  form  is  being  removed.  If 
desired  the  coil  can  be  taped  up  and 
used  in  its  present  form,  but  it  can  be 


length  of  brass  tubing  with  an  internal 
diameter  of  y&'  is  stood  exactly  in  the 
centre  of  the  coil.  Plaster  of  Paris  is 
mixed  with  water  to  a thick  paste  and 
poured  into  the  form.  Before  the 
mixture  hardens  two  brass  machine 
screws  are  inserted  so  the  coil  can  be 
mounted  on  panel.  After  hardening 
the  cast  may  be  brushed  over  with 
melted  paraffin  to  act  as  a binder  and 
lubricate  the  rubbing  surfaces. 

The  movable  coil  is  treated  in  the 
same  manner  except  that  a %"  brass 
rod  long  enough  to  reach  through  the 
movable  coil  and  the  containing  case 
is  inserted  in  the  centre  to  form  a 
means  of  turning  the  coil. 

The  coils  are  mounted  in  the  case 
as  shown  in  figure  2,  being  connected 
so  that  the  current  will  flow  in  the 
same  direction  in  adjacent  halves 
of  the  coils  when  the  pointer  rests 
on  180°  or  maximum  inductance.  A 
word  as  to  the  theory  of  operation. 
Each  half  of  the  coil  possesses  a mag- 
netic field,  the  two  halves  of  each  coil 
forming  a magnetic  circuit.  In  one 
position  the  fields  of  both  coils  will  be 
in  the  same  direction.  Turning  the 
secondary  through  180°  causes  the 


Max/mum  /nductance 
Comp/e fe  magnetic  c/rca/t 


F/e/c/s  peutra/iz/ng  eacti  of  Per 


Figure  2 — Method  of  mounting  the  coils  and  diagrammatic  representation  of  maximum  and 

minimum  inductance 


A J4”  r°d  is  fastened  to  a bench  or 
table  and  the  board  pivoted  on  it.  The 
winding  is  done  in  the  form  of  a figure 
eight,  the  wire  crossing  between  the 
halves  of  the  can  after  each  half  turn. 
Banked  layers  to  the  amount  desired 
can  be  rapidly  wound  by  rocking  the 
board  back  and  forth  with  one  hand 
and  guiding  the  wire  into  place  with 
the  other.  For  the  stationary  coil  the 


further  improved  in  point  of  rugged- 
ness  by  casting  in  plaster  of  Paris. 

To  do  this  lay  the  coil  on  a sheet 
of  glass  slightly  rubbed  over  with 
vaseline.  Make  a ring  of  paper  or 
cardboard  to  fit  around  the  coil  and 
come  even  with  the  top.  A two  inch 


fields  to  oppose  each  other,  giving  min- 
imum inductance.  This  is  shown  dia- 
grammatically  in  Fig.  2.  This  type  of 
variometer  can  also  be  used  as  a short 
wave  coupler,  a 90°  turn  varying  .the 
coupling  from  minimum  to  maximum. 

It  is  extremely  rugged,  can  easily  be 
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built  with  coils  of  equal  inductance 
without  calculation  or  experiment  and 
will  be  found  to  have  a wide  range  of 
adjustment. 

The  second  type  of  variometer  is 


into  the  wood  at  the  ends  of  the  strips 
have  strips  of  fiber  forced  in  them  to 
prevent  the  winding  from  slipping  off. 
The  winding  can  be  done  in  single  or 
banked  layers,  the  turns  being  pushed 


CordOodrd  strip x Partial  r/rnding  B rotor 


A ' stator 


Stator  mnd/ng 


Figure  J Figure  A 

Figure  3 — Plan  view  of  the  new  type  of  variometer.  Figure  4 — Variometer  mounted 


made  as  shown  in  Fig.  3.  At  A is  aside  at  the  centre  to  permit  the  rod 

shown  the  form  for  the  stator  made  to  pass. 

of  wood  sides  and  heavy  cardboard  The  rotor  is  cut  from  wood  as 

strips  at  top  and  bottom.  Slots  cut  shown  at  B and  the  edges  rounded. 


Here  also  fibre  strips  are  inserted  to 
hold  the  wires.  The  windings  on 
stator  and  rotor  should  have  equal 
values  of  inductance,  the  usual  prac- 
tice being  to  wind  equal  lengths  of 
wire  on  both. 

After  assembly  the  rotor  is  fastened 
to  the  shaft  by  a long  brass  strew  run 
in  from  one  side.  The  leads  from  the 
rotor  are  preferably  brought  through 
holes  in  the  stator  near  the  shaft  after 
wrapping  the  wire  once  or  twice 
around  the  shaft  to  allow  play.  The 
stator  is  mounted  in  the  cabinet  by  two 
strips  of  brass  attached  to  the  edges 
with  small  brass  wood  screws  as 
shown  in  the  illustration. 

This  variometer  is  likewise  compact 
and  rugged  and  still  has  the  windings 
close  together,  thus  obtaining  highest 
efficiency  in  operation. 

No  data  as  to  size  of  wire,  etc.,  has 
been  given,  the  object  being  only  to 
show  constructional  details.  The  di- 
mensions given  are  proportional  and 
by  retaining  them  the  constructor  has 
a symmetrical  instrument. 


A Small  Rectifier  for  Charging  Storage  Batteries 

By  Armo  A.  Kluge 


CTQRAGE  batteries  are  universal- 
~ ly  used  in  amateur  radio  stations 
for  operating  the  filaments  of  vacuum 
tubes  and  their  upkeep  forms  one  of 
the  greatest  items  of  expense  con- 
nected with  a receiving  set.  Nearly 
every  station  has  a source  of  alternat- 
ing current  supply,  however,  and  by 
the  construction  of  a small  rectifier 
the  batteries  can  be  charged  from  this 
source  at  a trifling  cost.  This  should 
be  of  particular  interest  to  amateurs 
who  contemplate  the  use  of  multi- 
stage amplifiers  and  vacuum  tube 
transmitters  which  require  consider- 
able current. 

The  rectifier  to  be  described  is  of 
the  magnetic  type  having  a vibrating 
reed  for  changing  the  connections  of 
the  circuit  so  as  to  rectify  the  current. 
This  reed  is  the  weak  point  of  most 
amateur  rectifiers,  as  it  is  usually  not 
designed  for  the  frequency  at  which 
it  must  vibrate,  while  if  designed  ac- 
cording to  principles  of  physics  a most 
efficient  rectifier  will  be  produced.  The 
rectifier  here  described  is  designed  for 
operation  on  60  cycle  supply  current, 
so  that  the  reed  must  vibrate  120  times 
per  second. 

Figure  1 shows  a top  and  side  view 
of  the  completed  instrument.  It  con- 
sists essentially  of  a small  step-down 
transformer,  a permanent  U-shaped 
magnet  with  two  small  pole  pieces, 
and  a vibrating  reed,  one  end  of  which 
is  attached  to  an  extension  on  the 
core,  and  the  other  end  is  free  to 
vibrate  between  the  poles  of  the  mag- 
net. This  reed  carries  two  contacts 
on  opposite  sides  for  alternately  mak- 
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ing  contact  with  either  of  two  station- 
ary carbon  contacts. 

The  core  tor  the  transformer  is 
composed  of  a bundle  of  iron  wires 
assembled  in  a fiber  tube  bl/2  indies 
long  and  \y2  inches  outside  diameter, 
with  a 1/16  inch  wall.  Annealed  iron 
stove  wire  cut  to  the  proper  lengths 
will  be  satisfactory  for  this  core.  After 
the  end  pieces  and  the  windings  have 
been  put  on  the  core  a magnetic  yoke 
is  screwed  on  to  the  end  pieces  to  com- 
plete the  magnetic  circuit.  This  yoke 
is  laminated  of  eight  pieces  of  trans- 
former iron,  measured  and  bent  as 
shown  in  the  detail  drawing,  figure  2. 

The  secondary  winding  consists  of 
two  layers  of  67  turns  each,  No.  14 
D.C.C.  magnet  wire.  About  l/2  pound 
will  be  required.  A tap  is  brought 
from  the  mid-point  of  the  two  layers 
to  a binding  post  on  the  fiber  top, 
while  the  ends  are  connected  to  the 
stationary  carbon  contact  posts.  The 
primary  winding  which  is  wound  over 
the  top  of  the  secondary,  consists  of 
four  layers  (520  turns)  of  No.  22 
D.C.C.  magnet  wire.  About  pound 
will  be  necessary.  The  leads  from 
this  winding  are  brought  to  two  bind- 
ing posts  at  the  end  of  the  fiber  top. 
The  transformer  will  consume  about 
100  watts  on  115  volts,  and  will  de- 
liver 15  volts,  6 amperes,  on  the  D.C. 
side.  In  case  a smaller  output  is  desir- 
able, the  addition  of  two  layers  on 
the  primary,  making  a total  of  780 
turns,  will  give  an  input  of  50  watts 
and  an  output  of  10  volts,  4 amperes. 

Figure  3 shows  a detail  of  the  fiber 
end  pieces,  made  of  >4  inch  fiber,  and 
having  a 1 x/2  inch  hole  for  the  in- 


sertion of  the  core.  Figure  4 shows 
the  details  of  the  vibrating  reed  which 
can  be  a piece  of  clock  spring  with 
two  small  contact  springs  riveted  on 
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Figon  6— Suggested  design  for  mounting  the 
meters  end  switches  need  to  connect  the  recti- 
fier with  supply  current 


the  sides.  These  contact  springs  car- 
ry copper  lugs  at  the  ends  for  the  con- 
tact faces.  The  small  brass  rivet  near 
the  free  end  of  the  vibrating  reed  is 
necessary  to  prevent  the  reed  sticking 
to  the  permanent  magnet  on  contact. 


The  circuit  for  the  rectifier  is  shown 
in  figure  5.  At  each  reversal  of  the 
alternating  current  the  magnetic  pol- 
arity of  the  core — and  thus  of  the  reed 
— is  changed,  and  the  reed  is  attracted 
by  the  opposite  pole  of  the  permanent 
magnet.  This  results  in  a change  of 
the  contacts  so  that  the  polarity  of 
the  output  terminals  remains  the  same. 
This  polarity  depends  upon  the  posi- 
tion of  the  permanent  magnet  and 
must  be  determined  when  the  recti- 
fier is  first  assembled.  An  easy  way 
to  do  this  is  to  put  the  two  leads  in 
a glass  of  water,  the  one  giving  off  an 
excess  of  bubbles  being  the  negative. 

In  addition  to  the  rectifier,  a small 
ammeter  (0-10),  a volt-meter  (0-8), 
and  a hydrometer  should  be  included 
in  the  equipment  for  charging  batter- 
ies. A suggested  design  for  mounting 
the  two  meters  and  the  necessary 
switches  for  permanently  connecting 
the  rectifier  to  the  battery  and  supply 
current  is  shown  in  Figure  6.  The 
small  two-point  knife  switches  are  for 
throwing  the  meters  out  of  circuit,  the 
D.P.D.T.  switch  for  connecting  the 
storage  battery  to  either  charge  or  dis- 
charge, and  the  two  fused  switches 
for  the  supply  current  and  storage  bat- 
tery connections. 

A word  with  regard  to  the  care  of 
batteries.  They  should  be  charged 
every  two  weeks,  even  if  only  an 
hour’s  charge  is  necessary.  Distilled 
water  should  be  added  when  the  solu- 
tion gets  below  the  top  of  the  plates. 
While  connected  to  the  supply  cur- 
rent a three-cell  battery  will  read  7.5 
volts  when  fully  charged. 


Construction  of  a Laboratory 

Transformer 


#T'HIS  transformer  will  be  of  interest 
to  those  who  have  occasion  to  use 
voltages  ranging  between  5 and  1000 
volts.  It  will  have  constant  service 
capacity  of  250  watts,  which  rating 
can  be  exceeded  for  short  runs.  It 
may  be  connected  directly  to  110  to 
220  volt  supply  mains,  requiring  no 
extra  inductance  or  resistance. 

The  outside  dimensions  of  the  core 
are  6"x  8",  the  cross  section  measur- 
ing \y2"x\y2".  Twelve  pounds  of 
iron  will  be  required  cut  into  strips 
and  U/2"  x 6 y2"  and  1 y2"  x 3*4". 
Sufficient  strips  should  be  cut  to 
make  a pile  of  each  size  3"  high. 
Divide  each  pile  into  two  equal  parts, 
thus  getting  material  for  the  four  legs 
of  the  transformer.  The  longest  strips 
form  the  winding  legs.  The  strips 
should  be  painted  with  shellac. 

To  assemble  them,  provide  a device 


By  Thos.  W.  Benson 

as  shown  in  Fig.  1.  Two  pieces  of 
wood  are  mounted  8"  apart  on  the 
base  with  a third  piece  arranged  to 
form  a back.  Now  by  putting  alter- 
nate pieces  of  core  against  the  ends 
of  the  arrangement  the  core  can  be 
quickly  built  up.  After  a pile  1 y2" 
high  is  obtained,  it  should  be  carefully 
removed  and  tightly  bound  together 
with  friction  tape.  The  other  winding 
leg  is  built  up  in  the  same  manner. 

Heads  are  now  fitted  to  the  two 
windings  cores.  They  are  cut  from 
y fibre  to  the  size  shown  in  Fig.  2 
and  slipped  over  the  ends  of  the  cores. 
The  cores  are  now  wound  with  three 
layers  of  empire  cloth  or  paper  shel- 
lacked into  place. 

On  one  leg  wind  10  layers  of  No.  18 
D.C.C.  wire,  tapping  at  each  layer  and 
tagging  the  leads  A,  B,  C,  etc.  Each 
layer  should  be  given  a coat  of  shellac 


to  hold  the  wire  into  place.  The  coil 
after  winding  should  be  placed  in  an 
oven  to  dry  thoroughly.  Stranded 
lamp  cord  in  one  foot  lengths  should 
be  used  for  making  taps. 

The  other  leg  is  first  wound  with 
four  layers  of  No.  14  D.C.C.  wire 
(2  lbs.),  tapping  each  layer  and  tag- 
ging the  leads  1,  2,  3,  etc.  This  wind- 
ing is  covered  with  three  layers  of  em- 
pire cloth  and  the  fine  winding  then 
put  on.  The  latter  consists  of  ten 
layers  of  No.  24  D.C.C.  wire  (1  lb.), 
which  is  also  tapped  at  each  layer,  tag- 
ging these  leads  a,  b,  c,  etc.  After 
thoroughly  shellacking  this  coil  it 
should  be  baked  until  dry. 

The  transformer  may  then  be  as- 
sembled. Stand  the  two  wound  cores 
on  their  end  and  insert  the  cross  pieces 
of  core  iron  in  the  slits  at  the  end  of 
the  cores  as  in  the  usual  construction. 
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Figure  3 

Figure  1 — Box  for  assembling  core.  Figure  2 — Dimensions  of  coil  heads.  Figure  3 — Transformer  completed  showing  interior  arrangement  and 

method  of  connecting  leads 


At  Fig.  3 is  shown  a good  method  • 
of  mounting  the  transformer  in  a box 
on  the  wall.  Bolts  are  used  to  support 
it  clear  of  the  box,  which  should  be 
lined  with  asbestos  and  holes  cut  in 
the  bottom  and  top  to  allow  the  air  to 
circulate. 

On  one  side  a fused  switch  and  an 
indicating  lamp  is  mounted  to  show 
when  the  power  is  on  and  thus  prevent 
accidents. 

The  front  of  the  box  has  binding 
posts  that  are  connected  to  the  taps 
from  the  coils  and  marked  accordingly. 
Spring  binding  posts  obtained  from 
old  batteries  will  be  suitable,  but  screw 
binding  posts  are  preferred  for  the 
low  voltage  connections  where  heavy 
currents  are  drawn. 


As  to  the  voltages  and  how  obtained. 
If  the  house  service  is  110  V,  connect 
the  leads  from  the  switch  to  the  taps 
A and  F on  the  No.  18  winding. 
Should  it  be  200  V,  connect  to  taps  A 
and  K.  Between  post  A and  K it  is 
possible  to  draw  from  20  to  220  V in 
steps  of  20.  This  coil  acts  as  an  auto- 
transformer. 

Between  posts  1 and  5 the  voltage 
ranges  from  5 to  20  in  steps  of  5 volts. 
The  fine  winding  will  give  voltages 
between  100  and  1,000  V by  spanning 
the  proper  number  of  sections  in  steps 
of  100  volts. 

This  transformer  will  work  direct 
on  60  cycle  current ; for  25  cycle  sup- 
ply insert  a choke  coil  of  the  same  gen- 


eral dimensions  as  the  No.  18  winding 
on  the  transformer  proper.  On  133 
cycle  current  the  rating  will  be  cut 
down  to  125  watts  at  full  load,  due  to 
the  higher  choking  effect  of  the  prim- 
ary in  the  higher  frequency. 

It  is  advisable  to  put  fuses  in  the 
primary  circuit  that  will  blow  if  an 
overload  comes  in  on  the  transformer. 
This  will  effectively  prevent  damage 
to  the  device. 

I 

A rheostat  may  be  included  in  cir- 
cuit if  fine  variations  of  voltage  are 
' desired. 

Use  extreme  care  with  the  1000  V 
secondary  or  a nasty  shock  if  not  a 
fatal  accident  may  result. 


Construction  of  Variable 

By  Ernest  G.  Underwood 


PROBABLY  a great  many  amateurs 
have  made  more  or  less  earnest 
attempts  to  construct  their  own  va- 
riable condensers.  In  the  majority  of 
cases,  however,  one  is  apt  to  give  it 
up  as  hopeless  unless  he  goes  about  it 
in  the  proper  way.  The  variable  con- 
denser is  one  of  those  pieces  of  ap- 
paratus which  the  amateur  cannot  well 
he  without,  but  he  has  been  forced  in 
order  to  provide  himself  with  a con- 
denser which  was  at  all  satisfactory, 
to  purchase  one  of  those  on  the  market. 

It  is  the  intention  of  this  article  to 
give  a few  suggestions  regarding 


variable  condenser  construction  which, 
if  followed  out,  should  enable  the 
amateur  to  build  his  own  variables  for 
his  particular  purposes. 

The  three  most  important  parts  of 
a condenser,  and  the  things  which  are 
also  usually  the  most  difficult  for  the 
amateur  to  construct  are  the  plates, 
the  spacers,  and  the  shaft.  The  ac- 
companying drawings  give  dimensions 
of  jigs  which  were  used  for  making 
the  condensers  which  I am  incorporat- 
ing in  a new  receiver  now  under  con- 
struction. It  is  the  use  of  these  jigs 
which  makes  it  possible  to  uniformly 


Condensers 


shape  the  plates  in  order  that,  when 
the  condenser  is  finished,  it  may  be 
neat  in  appearance. 

The  size  of  these  jigs  as  well  as 
dimensions  for  all  holes,  are  shown 
in  figure  1.  The  jig  plates  were  turned 
from  “XX”  Grade  Steel,  and  should 
be  not  less  than  in  thickness. 
These  plates  were  made  for  me  by  a 
machinist,  from  drawings  furnished. 
He  shaped  them,  bored  the  holes,  and 
tempered  them.  Their  cost  will  vary 
according  to  the  cost  of  the  material 
and  labor,  and  if  several  condensers 
are  to  be  made,  the  initial  cost  will  be 
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take  three  or  four  plates  and  clamp 
them  between  the  jigs,  using  No.  8-32 
machine  screws  as  clamping  screws 
for  stationary  plates,  and  *4-20  ma- 
chine screws  in  the  case  of  the  mov- 
able plates.  After  the  plates  have  been 
securely  clamped,  they  are  again 
placed  in  the  vise  and  as  much  of  the 
surplus  aluminum  as  possible  is  cut 
away  with  a hack  saw.  A fairly  coarse 
file  is  then  used  to  cut  them  down  to 
the  point  where  the  file  strikes  the 
hardened  steel  jigs.  After  the  plates 
are  removed  from  the  jig,  the  rough 
edges  are  taken  off  with  a file  and 
finished  with  sandpaper.  They  must 
then  be  flattened.  This  may  be  done 
as  follows:  Place  the  plates  on  a 
perfectly  smooth  board  and  tap  lightly 
all  over  with  a wooden  hammer  if  this 
is  available,  until  they  lie  perfectly  flat. 

We  will  next  consider  the  brass 
spacers  which  separate  the  movable 
and  stationary  plates.  These  washers 
are  shown  in  figure  2.  The  small  ones 
are  made  from  *4"  brass  tubing,  the 
large  ones  from  }i"  round  brass  rod 
which  has  been  drilled  in  the  lathe 
before  being  cut  off.  In  cutting  off 
these  separators,  care  should  be  taken 
to  see  that  they  are  all  exactly  the 
same  thickness.  It  is  a rather  difficult 
matter  to  get  these  spacers  exactly 
the  same  size  in  the  average  lathe.  This 
difficulty,  may  be  gotten  around  by 
more  than  compensated  for  by  the  curately.  It  is  well  to  drill  all  the  cutting  off  several  more  than  will  be 
money  saved,  the  appearance  of  the  plates  first  before  attempting  to  shape  required  for  the  particular  job  in  hand, 
finished  condensers,  and  the  pleasure  them.  After  drilling  has  been  done,  and  selecting  the  ones  which  are  suit- 
to  be  derived  from  their  construction. 

Attention  is  called  to  the  fact  that 
the  front  and  inside  edge  of  the  mov- 
able plates  is  %"  distant  from  the 
center  of  the  shaft  hole.  This  spacing 
is  desirable  in  order  that  a low  zero 
value  of  capacity  may  be  had.  This 
distance,  of  course,  may  be  increased 
if  desired. 

No.  20  or  22  gauge  sheet  aluminum 
is  preferred  as  the  material  from  which 
the  condenser  plates  are  made.  A 
thinner  aluminum  bends  easily  and  is  • 
harder  to  keep  in  shape,  thus  tending 
toward  short  circuits.  The  use  of 
heavier  aluminum  simplifies  assembly 
considerably  and  makes  for  a more 
rugged  unit.  This  sheet  aluminum 
comes  in  12"  widths. 

. Figure  6 shows  the  method  of  cut- 
ting and  laying  out  the  plates.  The 
aluminum  is  first  cut  into  pieces  of 
about  the  proper  size  for  the  plates. 

Three  or  four  of  these  pieces  are 
clamped  between  the  jig  plates  in  a 
vise,  and  the  holes  bored.  If  the  jig 
' plates  have  been  carefully  aligned,  the 
drill  in  passing  from  the  hole  in  the 
front  plate  into  the  aluminum,  will 
then  pass  out  through  the  correspond- 
ing hole  in  the  rear  plate.  A little  care 
will  be  needed  in  handling  these  jigs 
but  it  will  not  be  long  before  it  is  pos- 
sible to  use  them  quickly  and  ac- 
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able  for  use,  with  the  aid  of  a micro- 
meter or  gauge,  or  if  they  run  some- 
what over-size,  they  may  be  ground 
down  one  or  two  thousandths  of  an 
inch  by  rubbing  them  over  a piece  of 
fine  emery  cloth  laid  on  a flat  surface. 

The  shaft  is  turned  up  on  a lathe 
from  either  steel  or  brass  and  is  center- 
ed for  a pivot  bearing  in  one  end  (see 
figure  4.)  A flange  bearing  is  used 
for  the  panel  end  of  the  shaft.  A gear 
wheel  may  be  mounted  on  the  large 
part  of  the  shaft  (which  also  acts  as 
a thrust  bearing  for  the  shaft)  into 
which  a smaller  gear  wheel,  controlled 
by  a small  knob  on  the  front  of  panel, 
meshes.  This  gear  reducing  arrange- 
ment provides  a fine  adjustment  for 
the  condenser,  and  when  used  in  mo- 
dern oscillating  circuits,  is  an  extreme- 
ly handy  affair. 


Figure  3 shqws  the  flanged  brass 
bearing  used  on  the  panel  end  of 
the  condenser  and  against  which  the 
enlarged  portion  of  the  condenser  shaft 
thrusts. 

The  assembly  in  figure  5 shows  a 
balanced  type  of  condenser  with  which 
no  counterweights  or  friction  bearings 
are  needed.  Such  a condenser  will 
always  hold  its  adjustment.  The  bake- 
lite  end  which  holds  the  pivot  bearing 
is  also  shown  in  this  figure  as  well  as 
the  arrangement  of  tie  rods.  These 
tie  rods  are  of  5/32"  round  brass  and 
may  be  threaded  8-32.  Care  must  be 
taken  to  make  sure  that  the  holes  in 
panels  are  in  perfect  agreement  with 
each  other  as  well  as  with  the  holes 
in  the  plates ; otherwise,  the  condenser 
will  not  properly  line  up  and  the  shaft 
will  bind.  The  use  of  a little  care  in 


laying  out  these  pieces  will  ^prevent 
any  such  thing  as  that. 

Finally,  a connection  is  brought  off 
from  the  movable  piates  by  means  of 
a flexible  bronze  ribbon  fastened  to 
the  hub  of  the  gear  wheel  or  to  the 
shaft  and  after  having  been  wrapped 
around  the  shaft  two  or  three  times, 
terminated  at  a stud  fixed  in  the  panel. 
A stop  must  also  be  provided  either 
in  the  condenser  itself  or  on  the  front 
panel  after  knob  and  pointer  have  been 
attached,  to  prevent  the  movable  plates 
from  making  a complete  revolution. 

These  suggestions  should  help  those 
who  desire  to  construct  their  own  vari- 
able condensers.  Condensers  of  any 
size  and  plates  of  any  shape  may  be 
made  in  this  way,  and  the  plates  may 
always  be  depended  upon  to  line  up 
nicely  when  finished. 


HPHIS  is  for  the  amateurs  who  use 
the  heterodyne  hook-ups  for  re- 
ceiving. 

I have  assumed  that  we  all  know 
that  when  an  audion  is  in  the  oscil- 
lating state  a continuous  or  undamped 
wave  is  set  up  (generated),  the  char- 
acteristics of  which  are  similar  to  the 
wave  sent  out  by  an  arc  transmitting 
station. 

An  oscillating  circuit  consists  of  an 
'inductance  and  capacitance  and  this 
is  just  what  we  have  in  our  receiving 
sets.  Tune  the  receiver  to  say  six 
hundred  meters.  Make  sure  set  is 
oscillating.-  The  result  is  that  a six 
hundred  meter  undamped  wave  will 
be  radiated  from  the  antenna  which — 
provided  perfect  resonance  has  been 
obtained  in  the  receiving  circuits — can 
be  heard  by  another  station  several 
miles  distant.  The  length  of  this  wave 
is  changed  simply  by  tuning  the  re- 
ceiver to  any  desired  wave.  Most  op- 
erators know  the  approximate  instru- 
ment setting  of  their  receivers  for  any 
desired  value.  For  those  who  are  al- 
ways changing  hook-ups;  resonance 
can  be  obtained  by  overloading  bulb 
filament  until  a low  hum  is  heard  in 
the  phones;  next  tune  primary  and 
secondary  circuits  until  this  note 
“clears  up”  and  maximum  strength  of 
phone  signals  is  obtained. 

I have  had  good  results  on  both 
sending  and  receiving  with  wave 
lengths  from  124  meters  up  to  about 
8500  meters.  Above  this  value  the  os- 
cillations become  feeble  and  good  re- 
sults can  hardly  be  looked  for. 

There  are  several  ways  of  breaking 
the  generated  wave  up  so  as  to  enable 
the  operator  to  form  code  characters. 
The  hook-up  shown  in  the  accompany- 
ing diagram  will  give  best  results  how- 
ever, as  it  eliminates  entirely  any  com- 
pensating or  back  wave.  “A”  is  an 


A Receiver -Transmitter 

By  C.  C.  Henderson 

ordinary  telegraph  key  and  shunted  squadron  were  having  a gay  old  time, 
around  the  key  is  a small  single  pole,  But,  of  course,  every  good  thing  has 
single  throw  switch,  “B”  which  is  a climax  and  ours  came  with  a rush, 
opened  only  when  operator  desires  to  The  British  operators  copied  our  stuff 
transmit  on  receiving  “transmitter.”  but  they  were  not  in  on  the  secret. 

I was  on  one  of  the  American  bat-  I believe  a few  uncomplimentary  re- 
tleships  that  formed  a unit  of  the  Brit-  marks  were  passed  about  British  op- 
ish  Grand  Fleet  during  the  last  thir-  erators  and  one  of ’the  British  flag- 
teen  months  of  the  war.  Up  to  the  ships  managed  to  collect  some  convict- 
time of  our  departure  for  the  other  ing  evidence.  Result  was  that  several 
side  almost  every  ship  in  the  American  senior  operators  (including  myself) 
Navy  was  relying  on  crystal  detector  were  treated  to  five  days  solitary  con- 
reception  for  all  ordinary  work.  We  finement  in  ship’s  brig  for  “unauth- 
finally  arrived  at  our  base  in  the  North  orized  radio  communication.”  It 


Figure  1 — Circuit  diagram  of  the  receiver-tranamitter 


Sea  and  discovered  that  Galena  and  might  be  noted  in  conclusion  that  Ad- 
other  detector  crystals  were  not  going  miral  Beatty,  British  Commander-in- 
to  do  the  work,  so  audion  reception  Chief,  ordered  a two  day  test  on  “re- 
was  started.  All  ships  had  to  listen  ceiving  transmitter”  work  shortly  after 
in  on  the  same  wave-length  and  this  the  “martyrs”  to  the  cause  had  been 
caused  the  trouble.  Using  a hetero-  released  from  confinement.  Far  be 
dyne  hook-up  we  could  hear  innumer-  it  from  me  to  expect  any  “laurels” 
able  high  pitched  notes  in  the  receiv-  for  the  Yankee  “achievement.”  Due 
ing  phones  at  all  times.  Another  op-  credit  must  be  given  to  J.  McGarry, 
erator  and  myself  started  to  ponder  U.  S.  S.  Florida,  and  an  unknown  op- 
over  the  mystery.  I found  that  by  erator  on  the  New  York.  I also  wish 
touching  some  bared  portion  of  the  to  extend  my  heartiest  congratulations 
receiver  the  receiving  note  was  broken,  to  the  British  operator  who  managed 
After  several  days  of  experimenting  to  get  the  “goods”  on  us.  Why  ? Be- 
communication  was  established  with  cause  we  were  never  able  to  locate 
the  battleship  New  York  and  a week  him.  Probably  “sunk  without  a 
later  the  five  ships  of  the  American  trace.” 
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Amateurs  On  the 

By  Maurice  Henle 


A FEW  short  months  ago  occurred 
a little  drama  in  the  town  of 
Greenville,  Ohio,  represented  by  a tiny 
dot  on  the  map  and  situated  not  so  far 
from  Cincinnati.  Belasco  would  pro- 
bably not  pause  to  witness  it;  nor 
would  Maeterlinck ; but  it  was  a drama 
nevertheless,  a real  drama. 

At  a number  on  West  Main  Street 
a youth  mounted  the  stairs  to  his  room. 
The  sun  had  long  since  disappeared 
from  view  beneath  the  horizon,  and 
the  mystery  of  the  night  was  abroad. 
It  was  one  of  those  nights  that  make 
the  youthful  American  mind  wander 
and  wonder  what  is  happening  away 
out  in  the  big  world,  the  world  into 
which  he  hears  going  those  shrieking 
far-off  moanings  of  the  rushing  loco- 
motive. He  mounted  the  stairs  and 
closed  the  doors. 

He  placed  the  phones  about  his  ears, 
threw  in  his  aerial  switch  and  tuned 
his  coupler.  A few  buzzes;  the  wea- 
ther report ; he  tuned  again ; the  base- 
ball score;  the  time — 

He  had  now  tuned  down  to  about 
200-meter  wave  length,  and . . . 

“Hellooo ” 

He  heard  it  as  distinctly  as  if  his 
own  voice  had  uttered  it.  But  he 
hadn’t  spoken  and  neither  had  anyone 
else  in  that  room  or  that  house.  It 
had  come  from  those  receivers  so 
snugly  entwined  about  his  head.  It 
was  a voice  from  out  the  darkness 
through  the  greatest  annihilator  of 
time  and  space.! 

C.  H.  Katzenberger,  now  only  19, 
who  was  thus  thrilled  with  this  revel- 
ation of  wireless  telephony,  since  has 
come  to  Cincinnati  to  attend  a tech- 
nical school.  He  lives  at  the  Central 
Y.  M.  C.  A.  and  there  has  installed  an- 
other wireless  set,  for  he  says  now  his 
life  is  not  complete  without  one. 

He  built  the  aerial  upon  the  “Y” 
roof  with  the  permission  of  officials 
and  strung  the  wires  himself  to  his 
room,  No.  601.  He  has  received  from 


Key  West,  Portland,  Arlington,  and 
many  other  far-off  places. 

* * * 

“And  it  shall  come  to  pass  in  the 
year  1919  A.  D.  that  there  shall  aris 
a powerful  organization  to  which 
everyone  of  the  more  than  250  amateur 
wireless  operators  in  and  around  Cin- 


Dorman  Israel,  prominent  wireless  amateur  in 
Cincinnati 


cinnati  will  belong;  which  shall  hold 
regular  meetings  to  which  all  members 
may  attend  and  discuss  problems  of 
wireless  which  arise  so  that  all  may 
benefit ; that  there  shall  be  a cozy 
clubroom  with  comfortable  chairs  and 
plenty  of  magazines  where  all  may 
drop  in  and  chat  and  meet  their  fellow 
operators ; so  that  they  may  thus  profit 
in  wireless  and  communication !” 

No,  patient  reader,  with  your  mind 
teeming  with  vacuum  tubes,  and  aer- 
ials, and  detectors,  and  loose  coup- 
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lers,  and  antennas,  and  one  hundred 
and  one  of  the  vitals  of  wireless — this 
is  not  a parody  on  the  Book  of  Books. 
It  is  a page  of  the  unwritten  Bible  of 
the  amateur  wireless  operator,  a lore 
which  has  been  learned  by  heart  by 
every  earnest  devotee  of  the  greatest 
of  indoor  sports,  not  even  excepting 
African  golf,  spooning,  and  billiards. 

Wanted : A wireless  club ! 

W anted ! And  badly  wanted.  It  is 
this  lack  of  co-ordination,  and  only 
this  lack  of  co-ordination  which  is  re- 
tarding the  Cincinnati  amateur  wire- 
less operator,  and  holding  him  back 
from  better  things.  It  is  this  lack  of 
co-ordination  and  unification  which 
made  amateur  wireless  operating  at 
times  so  miserable  a pursuit,  especial- 
ly before  the  war.  For  the  amateur 
who  cannot  send  properly  is  a meddle- 
some beggar;  and  that  is  one  strong 
reason  why  a club  of  operators  is  im- 
perative. 

The  plan  in  the  minds  of  most  ama- 
teurs is  to  have  a sort  of  Congress, 
with  an  upper  and  a lower  house.  In. 
the  upper  branch  would  belong  only 
licensed  operators.  They  would  be 
the  more  skilled;  those  with  better 
equipment,  and  surely  with  a better 
understanding  of  the  code  and  instru- 
ments in  general.  In  the  lower  house 
would  belong  that  great  army  of  un- 
licensed operators — those  who  receive 
only  and  do  not  send. 

And  the  two  bodies,  members  of  the 
one  club,  would  meet  in  separate  ses- 
sion and  discuss  the  problems  of  their 
respective  worlds.  The  little  difficul- 
ties which  arise  would  be  ironed  out, 
not  only  to  the  satisfaction  of  the  oper- 
ator who  is  perplexed,  but  for  the  ben- 
efit of  the  entire  membership  as  well, 
which  also  might  be  puzzled  with 
those  same  problems  at  some  future 
time. 


As  soon  as  a member  of  the  lower 
house  is  proficient  and  acquires  an  op- 
erating license,  he  would  automatic- 
ally leave  that  branch  and  be  enrolled 
on  the  roster  of  the  upper  house, 
where  he  would  immediately  be 
thrown  into  contact  with  fellows  who 
have  had  more  experience  and  from 
whose  gossip  and  debates  he  could 
obviously  profit. 

And  not  only  does  he  want  a place 
where  he  may  gather  with  his  fellows, 
but  he  also  wants  competent  instruc- 
tors from  whom  he  may  learn  the 
latest  in  what  he  considers  far  more 
important  than  meals. 

That  is  what  is  wanted  in  Cincin- 
nati. And  that  is  what  is  utterly  lack- 
ing. 

There  can  be  just  a certain  amount 
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of  straining  at  the  leash  before  the 
bonds  will  burst.  The  strong  man 
will  make  his  muscles  bulge,  his  face 
grow  purple,  but  it  is  just  that  last 
scintilla  of  effort  under  which  the  en- 
circling ties  will  snap. 

And  so  it  is  with  the  wireless  situa- 
tion in  Cincinnati.  The  old  laws  of 
supply  and  demand  hold  good.  And 
as  the  club  is  wanted,  so  have  rumors 
and  even  more  than  rumors  been  radi- 
ated through  the  air  waves. 

Let  us  go  back  two  years  or  more. 
Amateur  wireless  was  gaining  a strong 
foothold  in  the  Ohio  valley.  More 
and  more  young  men  were  buying  in- 
struments. The  Ohio  Valley  Wire- 
less Association  had  been  organized 
and  had  “flivvered”  for  lack  of  mefti- 
bers  and  executives.  Over  at  Hughes 
High  School  a wireless  club  had  been 
formed  for  students  of  the  school  who 
owned  wireless  sets  at  home.  And  a 
complete  outfit  was  set  up  at  the 
school,  so  that  keen  interest  was  being 
displayed  by  the  students.  Then  came 
the  war. 

Immediately,  of  course,  the  govern- 
ment tabooed  wireless  in  Cincinnati 
and  the  country.  Seals  were  placed 
on  the  sets  with  heavy  penalties  at- 
tached for  breaking  them.  The  aerials 
were  brought  down  and  stowed  away 
in  the  garrets  to  be  kept  there  until 
the  Germans  signed  on  the  dotted  line. 

But  above  all  these  activities,  one 
effort  stood  out  as  pre-eminent.  The 
Union  Central  Life  Insurance  Com- 
pany which  owns  a skyscraper  in  Cin- 
cinnati, second  in  beauty  and  height 
only  to  buildings  in  New  York,  con- 
ceived the  idea  of  building  an  amateur 
station.  The  outfit  was  to  be  installed 
in  their  building,  and  at  the  same  time 
a Wireless  Club  would  be  formed  for 
the  amateurs  in  and  around  Cincin- 
nati in  order  to  stimulate  and  develop 
interest  in  wireless  telegraphy.  The 
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company  planned  to  have  men  who 
understood  wireless  telegraphy  give 
lectures  and  practical  demonstrations, 
just  as  the  amateur  would  wish  it. 
But  the  war  stopped  all  of  it. 

Now.  the  ban  has  been  lifted,  for 
since  the  15th  of  April  last,  amateurs 
have  been  permitted  to  break  the  seals 
of  their  instalments  and  receive  mes- 


sages, and  with  the  lifting  of  the  ban 
on  transmitting  on  Oct.  1,  activity  by 
the  Union  Central  company  was  again 
renewed.  On  the  very  day  of  the  lift- 
ing of  the  ban,  the  aerial  was  brought 
out  and  extended  from  the  eighteenth 
to  the  thirty-fourth  floor  at  a' ninety 
degree  slant,  the  tap  for  the  lead-in 
being  brought  into  the  thirtieth  floor 
where  the  station  is  located. 

The  coming  to  Cincinnati  recently 
of  a Captain  J.  P.  Gray,  of  the  United 
States  Coast  Guard  Service,  to  make 
a preliminary  survey  of  possible  loca- 
tions for  a government  wireless  sta- 
tion for  use  by  the  army,  the  weather 


bureau,  and  other  governmental  de- 
partments, was  the  signal  on  the  part 
of  the  management  of  the  building  and 
W.  C.  Winall,  chief  electrician,  to  en- 
deavor to  have  that  place  designated 
as  a government  station. 

The  federal  authorities  contemplate 
establishing  five  or  six  stations  in  the 
Ohio  Valley  and  to  equip  many  gov- 


ernment boats  on  the  Ohio  river  in 
case  of  floods,  or  other  emergencies. 
Captain  Gray  has  recommended  the 
Union  Central  Building,  Hughes  High 
School,  the  federal  building,  and  sev- 
eral others. 

And — to  digress — Winall,  after  tell- 
ing of  a letter  he  sent  to  Captain  Gray 
urging  designation  of  the  Union  Cen- 
tral Life  Insurance  outfit  as  a govern- 
ment station,  reveals  one  of  the  most 
interesting  sidelights  of  the  great  part 
Cincinnati  played  in  the  war,  and  the 
part  wireless  came  near  performing. 

Rumors  had  been  flying  thick  and 
fast  that  radicals  planned  to  blow  up 
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but  there  is  a better  way  open  to  YOU  , J jll  llialai 

Study  Wireless  Right  »— 

If  You  Expect  To  Succeed 

Don’t  Grope — KNOW— Then  Go  Ahead  Fast 

With  the  right  books  at  your  elbow  for  constant  and  ready  reference  you  can.  progress  ten  times  as  fast  in  wireless,  as  by 
picking  up  snatches  of  knowledge  here  and  there.  Accurate  knowledge  is  what  you  most  need. 
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These  Books  Are  LABORATORY  TESTED— They  Contain  FACTS 

“I  THE  WIRELESS  EXPERIMENTERS’  MANUAL  _ _ By  Elmer  E.  Bucher 

The  only  book  published  that  comprehensively  covers  the  theory  and  design  of  amateur  wireless  transmitters  and  receiv- 
ers. Construction  of  transformers,  high  voltage  condensers,  spark  gaps,  aerials,  masts,  receiving  sets  for  long  and  short 
wave  length  reception  are  described  in  great  detail. 

Construction  and  operation  of  a 60-mile  buzzer  transmitter,  regenerative  receivers,  cascade  amplifiers,  preferred  circuits 
for  long  and  short  wave  receivers — all  these  are  covered. 

Direction  finders,  underground  aerials  and  the  use  of  Weagant's  static  eliminator  for  amateurs  are  the  subjects  of  special 
chapters. 

The  amateur  is  told  how  to  measure  the  inductance,  capacitance  and  resistance  of  his  aerial,  how  to  check  up  the  effi- 
ciency of  his  station.  Construction  of  quench-gap  transmitters,  methods  of  measuring  the  internal  Impedance  and  amplifica- 
tion of  constant  of  vacuum  tubes  are  explained. 

All  in  all  It  1h  the  most  complete  textbook  on  the  broad  subject  amateur  wireless  telegraphy  yet  published.  Ofi 
Cloth  bound.  About  300  pages.  Fully  Illustrated.  Price 


VACUUM  TUBES  IN  WIRELESS  COMMUNICATION  By  Elmer  E. Bucher 

The  only  text  book  on  the  market  devoted  solely  to  the  various 
applications  of  the  Oscillation  Valve. 

An  elementary  text  book  for  students,  operators,  experimenters 
and  engineers.  Navy  wireless  men  And  this  book  especially  helpful. 

Tells  in  understandable  language  the  fundamental  operating  prin- 
ciple of  the  vacuum  tube. 

Shows  over  100  different  circuits  for  the  practical  use  of  the 
Vacuum  Tube  as  a Detector,  Radio  or  Audio  Frequency  Amplifier. 
Regenerative  Receiver,  Beat  Receiver  and  Generator  of  Radio  Fre- 
quency Currents. 

More  than  100  diagrams  reveal,  step  by  step,  in  simple  and  direct 
form,  the  uses  of  the  vacuum  tube. 

Cloth.  Size  6x9  Inches.  184  pages,  130  diagrams  and  d*0  OC 
illustrations.  Price 


RADIO  TELEPHONY  By  Alfred  N.  Goldunith,  Ph.  D. 

It  is  the  only  book  tree  tiny  the  .object  of  Radio  Telephony  In  nil 

Its  uspects. 

This  complete  text  on  radio  telephony  is  intended  for  radio  engi- 
neers, operators  and  experimenters,  also  radio  electricians  in  the 
Navy,  men  in  the  Signal  Corps  and  especially  men  in  the  Aviation 
Service  who  handle  radio  equipments.  Students  and  others  who 
desire  to  be  clearly  Informed  concerning  this  newest  and  most  inter- 
esting branch  of  electric  communication  need  this  book. 

It  Is  written  in  clear  style,  and  presupposes  very  little  knowledge 
of  radio.  Fully  Illustrated  with  wiring  diagrams  and  previously 
unpublished  photographs  of  "wireless  telephone’  apparatus. 

There  are  over  400  separate  topics  listed  In  a carefully  prepared 
index. 

Size  6x9  Inches.  256  pages,  226  illustrations.  Fpll  cloth,  fo  fin 
stamped  In  gold.  Price 


RADIO  INSTRUMENTS  AND  MEASUREMENTS 


Here  Is  a book  that  should  be  In  the  hands  of  every  wireless  worker.  currents 

It  answers  the  questions  you  want  to  ask  and  will  add  materially  to  Current 

the  efficiency  of  your  wireless  work.  ments.  1 

Under  the  general  heads  that  follow  it  treats  simply  and  concisely  Calculat 

( f all  phases  of  the  subjects  Indicated.  These  are  some  of  the  sub-  High  fre 

jects:  Fundamentals  of  electromagnetism.  Principles  of  alternating  Cloth  be 

PRACTICAL  WIRELESS  TELEGRAPHY  By  Elmer  E.  Bucher 

More  than  60,000  copies  of  this  book  have  been  sold  to  date.  It  is  used  in 
practically  every  school,  college,  and  library  in  this  country. 

PRACTICAL  WIRELESS  TELEGRAPHY  is  the  recognized  standard  wireless 
text  book.  It  furnishes  much  information  of  utmost  value  In  regard  to  the 
very  latest  styles  of  wireless  sets  now  in  use. 

It  Is  the  first  wireless  text  book  to  treat  each  topic  separately  and  completely, 
furnishing  a progressive  study  from  first  principles  to  expert  practice.  Starting 
with  elementary  data.  It  progresses,  chapter  by  chapter,  over  the  entire  field  of 
wireless — fundamentals,  construction  and  practical  operation. 

Size  6x9  inches,  352  pages,  340  illustrations,  handsomely  bound  in  Q r 

full  cloth.  Price 


currents.  Radio  circuits,  Damping,  Wave  meters.  Condensers.  Colls, 
Current  measurements,  Instruments  and  methods  of  radio  measure- 
ments. Resistance  measurement.  Sources  of  high  frequency  current. 
Calculation  of  capacity  and  inductance.  Design  of  Inductance  coils. 
High  frequency  resistance.  Miscellaneous  formulas  and  data.  ♦‘I  »7C 
Cloth  bound.  332  pages.  Fully  Illustrated.  Price 


$1.75 


ELEMENTARY  PRINCIPLES  OF  WIRELESS  TELEGRAPHY  By  R.  D.  Bangay 

I’nrt  I 

This  book  has  been  used  very  largely  for  the  training  of  Telegraphists  to  take 
sole  charge  of  complete  Wireless  Telegraph  Installations.  All  parts  of  the  trans- 
mitting and  receiving  apparatus  are  described  In  a way  to  give  the  student  a 
sound  working  knowledge  of  the  apparatus  entrusted  to  his  care.  6*1  7C 

Cloth,  212  pages,  132  illustrations.  Price 

Part  II 

This  second  volume  deals  particularly  with  the  component  parts  of  a Trans- 
mitter. Each  part  Is  explained  separately  and  fully. 

Price.!"****: . 3#*  ll!“t."tlon*'.  Fu,l.cloth‘  $1.75  Both  Book*  for  $3.25 

MAGNETISM  AND  ELECTRICITY  FOR  HOME  STUDY  By  H.  E.  Penro*e 

Every  person  Interested  In  electricity  can  obtain  a thorough  grasp  of  the 
elementary  principles  of  this  science  without  previous  acquaintance  with  the 
subject,  through  the  study  of  this  book. 

During  the  war,  Mr.  Penrose  Instructed  hundreds  of  men  in  the  Royal  Flying 
Corps,  the  Royal  Navy.  Transport  Service  and  Mercantile  Marine  in  England 
and  this  experience  made  possible  a book  of  unusual  value. 

224  illustrations.  515  paces.  Full  cloth.  Postpaid.  Price 1 • • 
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OPPORTUNITY  COUPON — Mail  Today  1 

Wireless  Press,  Inc., 

Room  22,  64  Broad  Street,  New  York. 

Enclosed  please  And  $ for  which  send  me  the 

books  checked  below. 


Wireless  Experimenters*  Manual 

Vacuum  Tubes 1 

Radio  Telephony 

Kadio  Instruments  and  Measure- 

_ meats 

Practical  Wireless  Telegraphy  | 
Elementary  Principles:  Parts  1 
and  2 

Magnetism  and  Electricity  for 
_ Home  Study 

•The  Wireless  Age  (one  year) 
•The  Wireless  Age  (two  years) 
•Tiie  Wireless  Age  (one  year) 


Author 


Bucher 

Bncher 

Goldsmith 


With  Book  Order:  $1.50 
With  Book  Order,  $3.00 
Without  Books  I $2.00 
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Lightness 

One  chap  said  an  “Old  Town 
Canoe”  was  so  light  he  “thought  it 
would  float  on  a heavy  fall  of  dew”. 
That’s  a slight  exaggeration,  but  an 
“Old  Town”  will  float  loaded  in  the 
shallowest  water. 

An  “Old  Town  Canoe”  is  light  as 
a cork  and  quick  to  respond  to  the 
slightest  stroke  of  the  paddle.  Write 
for  catalog  showing  different  models, 
and  canoes  in  use.  3000  in  stock. 
$67  up.  Easy  to  get  from  dealer  or 
factory. 

OLD  TOWN  CANOE  COMPANY 

922  Fourth  St.(  Old  Town,  Maine,  U.  S.  A. 


Here  is  the  very. 

high-tension  circuit  standard  for 
whose  advent  the  better  class  of  ama-  aui 
teurs  have  long  waited. 

It  is  made  of  a 7"  "Electrose”  stand- 
ard — with  polished  brass  base  and  ^^B 
copper  clip  for  & A*  O.  D.  ^^B 

tubing  ( other  size  clips  10c.  extra). 

No.  6500  Standard — plain  base, 

$2.25.  After  March  15th  $2.60. 

Exceptional  quality.  Order  one 
today,  money  and  transportation 
charges  refunded  If  not  satisfied. 

Switch  Contacts 

Com'l  Type,  Nickel-plated  brass  contacts, — site 
approximately  M"  x %“  head  with  No.  6 x H 
machine  screw  shank — also  one  N.  P.  nut. 

Every  one  needs  this  contact. 

No.  5000-Contact,  35c.  per  doz.  (postage  extra.) 
Sample  contact  for  five  cents. 
Catalogue  1 B on  request. 

Toledo  Radio  Specialties  Company 
P.  O.  Box  343X,  Cent.  P.  O.,  Toledo,  Ohio. 
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not  only  the  telephone  building,  but 
the  telegraph  companies  as  well,  with 
the  object  thus  of  severing  Cincinnati 
from  the  outside  world.  As  soon  as 
the  rumors  had  been  definitely  traced 
and  some  truth  to  them  found,  steps 
were  taken  immediately  to  stave  off  a 
possible  attack  by  the  radicals,  and 
to  fortify  the  city  if  such  a move  were 
made.  The  Western  Union  was  ready 
to  remove  its  offices  in  an  instant,  and 
complete  trunk  lines  could  have  been 
connected  immediately,  if  the  main 
ones  had  been  blown  up.  Not  only 
this,  but  Winall  urged  the  navy  of- 
ficials to  consider  the  wireless  station, 
then  dismantled,  at  the  disposal  of  the 
government,  saying  that  it  could  be 
put  in  operation  in  twenty-four  hours. 

Throughout  these  uncertain  times 
there  remained  with  Winall  a man 
who  had  helped  him  put  up  the  set, 
Ira  Holden  by  name.  He  and  Aaron 
Hubbell  were  pioneers  in  wireless  op- 
erating in  Cincinnati,  having  set  up 
the  very  first  instrument  ten  years  ago, 
which  since  has  multiplied  until  hun- 
dreds of  them  bind  a band  of  unseen 
ears  about  the  city.  The  training 
Hubbell  received,  by  the  way,  stood 
him  in  good  stead  in  the  war*  for 
eighteen  months  he  served  in  France 
as  an  aviation  wireless  tester. 

But  to  return,  the  idea  of  the  Union 
Central  Life  Insurance  Company  es- 
tablishing a Wireless  Qub  has  not 
been  abandoned ; on  the  other  hand  it 
has  been  strengthened;  but  until  the 
ban  on  sending  is  lifted,  nothing  will 
be  done  to  organize  it. 

The  spark  and  arc  receiving  sets 
with  a temporary  aerial  have  been  put 
up  with  good  results;  messages  have 
been  received  since  April  15th  from 
the  following  stations: 


Diego,  Cal.,  New  Brunswick,  Annapo- 
lis. 

The  lowest  points  of  the  permanent 
aerial  will  be  not  less  than  250  feet 
above  the  ground  and  the  upper  will 
be  about.  485  feet  above  the  ground. 
This  aerial  will  not  be  vertical  but 
will  be  offset  about  100  feet.  It  will 
tie  composed  of  phosphor  bronze 
stranded  wire.  The  sending  set  is  to 
be  a 500  cycle  equipment,  20,000  volt. 


Arlington,  Charleston,  Great  Lakes,  The  building  in  Cincinnati  which  has  an  antenna 
Pensacola,  New  Orleans,  Cuba,  San  ,trung  from  the  eifhtfle“rth  *°  the  thirtT-fourth 


yThe  Jones  Patented  Crystal  Detector 

* presents  six  different  surfaces  of  the  Crystal  to  the  action  of 
f the  needle,  without  changing  lta  position.  It  keeps  you  on  the 
^ LIVE  SPOT  at  all  times  and  thereby  gives  you  the  loudest  and 
£ clearest  signala 

t Four  Dollars  net.  Postpaid. 


Send  for  new  Illus- 
trated descriptive 
Bulletin  describing 1 
these  and  other 
High  Grade  Radio 
Apparatus. 


OUR  LATEST  C A B IN|ET  VACUUM  TUBE  RECEIVING  SET 


Wt*  reproduce  the  set  In  Its  entirety  that  you  m 
allowing  you  to  guess.  It  is  now  used  In  Scho 


THE  JONES  RADIO  COMPANY, 


l 

384  Monroe  Street,  Brooklyn,  N.  Y. 
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1 kw.  power.  They  have  a powerful 
transformer  and  motor  generator.  As 
yet,  the  company  has  not  purchased  a 
quenched  spark  gap,  which  is  the  only 
article  needed. 

This  is  about  the  most  complete  out- 
fit in  Cincinnati,  and  will  undoubt- 
edly be  looked  upon  as  the  “mother 
station,”  of  the  vicinity. 

★ * * 

Red-blooded  Americans,  who  helped 
lick  the  Boche  with  their  knowledge 
of  dots  and  dashes,  are  coming  back, 
and  with  them  come  weird  and  bizarre 
tales  of  adventure.  And  they  have 
brought  back  new  ways  of  wireless 
which  they  will  put  to  use  in  their 
private  operation  of  wireless.  For 
wireless  is  the  one  thing  which  is  all 
mighty  to  the  fiery  minds  of  the  red- 
blooded  Americans. 

A long  and  happy  life  to  the  hun- 
dreds of  Temples  of  Experimenting. 

Lead-in  Construction 

By  Henry  Klaus 

ANY  amateurs,  especially  in 
cities,  are  compelled  to  put  their 
aerials  on  buildings  and  the  lead-in 
must  be  kept  clear  of  everything.  The 
accompanying  sketch  suggests  an  in- 


expensive but  efficient  way  to  insulate 
the  lead-in  from  the  building. 

A common  electrose  strain  insulator 
is  bolted  to  a bracket  fastened  to  the 
building  and  a porcelain  tube  put 
through  the  other  eye  and  the  lead-in 
is  brought  through  this  tube.  Two  or 
three  of  these  will  hold  the  wire  firmly. 


C-W 

Motor  Generator  Sets 

for 

Wireless  Telegraphy 

and 

Wireless  Telephony 

Designed  for  land  stations,  ships,  portable 
hand-operated  stations,  aeroplanes,  dirigi- 
bles, train  signaling  and  a wide  variety  of 
special  purposes.  These  instruments  em- 
body the  quality  standards  traditional  with 
the  G-W  Trade  Mark. 

Further  information  will 
he  gladly  supplied  at  the 
nearest  branch  office 


RADIO  EXPERIMENTERS,  ATTENTION! 

Announcing  the  entrance  into  the  radio  field  of  the  MUTUAL  PURCHASERS  ASSOCIATION.  Amateurs  and  other  purchasers  of 
radio,  electrical  and  experimental  equipment  and  raw  materials  should  write  immediately  for  details  of  our  co-operative  purchasing  plan. 

YOU  can  purchase  through  the  association,  at  a saving,  almost  any  article  advertised  in  this  magazine.  Your  individual  purchase 
receives  the  price  benefits  of  our  co-operative  wholesale  buying.  A large  percentage  of  the  profit  on  your  order  will  be  returned  to  you  in  credit 
checks. 

RECENT  PURCHASERS  OBTAINED  THE  FOLLOWING  CREDITS 

$2.00  in  credit  returned  on  TELEPHONE  RECEIVERS  listed  at  $15.00. 

3.00  in  credit  returned  on  QUENCHED  GAPS  listed  at  $18.00. 

8.50  in  credit  returned  on  500  V.  100  WATT  MOTOR  GENERATOR  listed  at  $85. 

.25  in  credit  returned  on  MICROPHONE  TRANSMITTER  BUTTONS  listed  at  $1.00. 

4.00  in  credit  returned  on  6 V.  40  AMP.  STORAGE  BATTERIES  listed  at  $16.00. 

1.00  in  credit  returned  on  AUDIO  FREQUENCY  TRANSFORMERS  listed  at  $7.00. 

10%  in  credit  returned  on  HONEYCOMB  WOUND  COILS. 


The  above  are  but  a few  specimens  of  profit  sharing  returns  and  are  listed  to  indicate  the  savings  obtained  on  apparatus  of  STANDARD 
MAKE.  This  is  solely  a purchasing  organization  which  has  no  goods  to  sell  either  of  its  own  manutacture  or  any  one  particular  make. 

Orders  are  filled  immediately.  Credit  checks  are  forwarded  when  orders  are  shipped. 

MANUFACTURERS:  What  have  you  to  offer  in  quantity  purchases  in  the  radio  line?  We  represent  a growing  buying  power.  Send 

catalogues  and  quantity  discount  lists.  We  can  move  your  stock  rapidly. 


MUTUAL  PURCHASERS  ASSOCIATION,  2-4  Stone  Street,  New  York,  Dept.  AG-F 
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Drafting 

Supplies 

We  manufacture  a 
full  line  of  high 
grade  supplies  made 
under  our  own  su- 
pervision. We  know 
they  are  right. 

Quality  Plus 

and  at  prices  that 
appeal. 


A Specialty — 
Our 

MONROE 

Drawing  Table 

A table  of  general 
utility  made  after 
our  own  ideas. 
Stands  rigid  and 
lasts  a lifetime. 

Let  us  quote  on  your 
needs 

Ask  for  catalogue 

New  York  Blue 
Print  Paper  Co. 

102  Reade  Street 
New  York  City 
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Sealed  Detector 

By  L.  B.  Salt 


'T'HE  accompanying  sketch  shows  a 
very  good  sealed  detector  which 
I made  about  a month  ago,  and  which, 
as  far  as  I can  see,  is  as  sensitive  to- 
day as  when  it  was  made. 

Sealing  Crystal  ' 


Details  of  the  sealed  in  detector 


out  lamps  can  probably  be  picked  up 
at  any  garage  for  nothing. 

Several  of  these  detectors  can  be 
made  up  of  different  crystals,  and  any 
one  of  them  inserted  in  the  set  in  a 
second. 

If  one  desires  to  cover  the  crystal 
completely,  different  color  sealing  wax 
should  be  used  to  designate  a certain 
kind  of  crystal. 

This  detector  makes  a neat  looking 
one  on  a set,  and  is  small  and  rugged 
for  a portable  set. 


Prize  Contest  Announcement 

The  strike  of  the  printers,  which  placed  this  magazine  eleven  weeks  behind  its 
scheduled  publication  date,  so  multiplied  the  difficulties  with  the  prize  contests  that 
no  manuscripts  have  been  received  on  several  of  the  selected  subjects.  It  is  clear 
that  the  situation  is  entirely  due  to  the  unexpected  series  of  printing  delays.  For 
example,  the  closing  date  for  the  March  issue  contest  was  set  at  February  14th. 
whereas  the  magazine  was  not  delivered  to  readers  until  this  date  had  gone  by. 
Similarly.  February  29th,  as  the  closing  date  for  contests  originally  announced  for 
the  November  and  December  issues,  did  not  provide  ample  oonortunity  for  con- 
testants to  send  in  their  manuscripts. 

These  contests  are  run  for  the  benefit  of  our  readers,  to  provide  them  with 
funds  to  continue  their  experiments.  It,  therefore,  seems  fair  to  all  to  make  the  fol- 
lowing new  offer : 

The  subject  for  the  April  issue  will  be: 

“Mast  Construction  for  the  Average  Amateur” 

Closing  date  March  17th. 

The  subject  for  the  May  issue  will  be 

“Design  and  Construction  of  a Low  Power  Transmitter  for 

Local  Use” 

Closing  date  April  3rd. 

Contestants  for  the  prizes  are  requested  to  submit  articles  on  either 
of  these  subjects,  or  both  of  them,  at  the  earliest  practicable  date.  An 
additional  contest  subject  will  be  announced  in  the  March  issue. 


PRIZE  CONTEST  CONDITIONS — Manuscripts  on  the  subjects  announced  above  are  judged 
by  the  Editors  of  The  Wireless  Age  from  the  viewpoint  of  the  ingeniousness  of  the  idea 
presented,  its  practicability  and  general  utility,  originality,  and  clearness  in  the  description. 
Literary  ability  is  not  needed,  but  neatness  in  manuscript  and  drawing  is  taken  into  account. 
Finished  drawings  are  not  required,  sketches  will  do.  The  contest  is  open  to  everybody.  The 
closing  date  is  given  in  the  above  announcement.  The  Wireless  Age  will  award  the  following 
prizes:  First  Prize.  $10.00;  Second  Prize,  $5.00;  Third  Prize.  $3.00,  in  addition  to  the  renular 
space  rates  paid  for  technical  articles. 

All  manuscripts  should  l>e  addressed  to  the  Contest  Editor  of  The  Wireless  Age. 


The  main  holder  is  the  base  of  an 
automobile  lamp.  The  glass  was 
broken  away  level  with  the  top  of  the 
base  and  the  two  wires  bent  in  such  a 
way  that  a thin  piece  of  crystal  could 
lie  inserted  between  them.  A test 
buzzer  was  used  to  find  the  sensitive 
part  of  the  crystal,  and  a small  piece 
of  sealing  wax  was  melted  into  the 
base  to  hold  the  crystal  and  lower 
part  of  the  wires.  Then  more  wax 
was  put  in  until  it  was  level  with  the 
toj)  of  the  base.  The  test  buzzer  was 
kept  going  all  the  time  to  be  sure 
that  the  crystal  did  not  move  while 
putting  in  the  wax. 

The  wax  which  I used  was  taken 
from  the  top  of  a Hash-light  battery. 

The  socket  into  which  the  base  fits 
can  be  bought  at  any  automobile  sup- 
ply house  for  a very  little,  and  burned 
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Year  Book  of  Wirelesa  Tele- 
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$2-50  ^$1-75 

Age 

Only5350 


Regular 
Price  Price 

\\  ith  Wireless  Age 
one  year  (new 
or  renewal) 
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Learn  The  Code 
With  The  OMNIGRAPH 

The  Omnigraph  Automatic  Transmitter  will  teach  you  the  Code — at  home — in  the  shortest  possible  time  and  at  the 
least  possible  expense.  Connected  with  Buzzer  or  Buzzer  and  Phone,  the  Omnigraph  will  send  you  unlimited  Conti- 
nental messages,  by  the  hour,  at  any  speed  you  desire.  It  will  bring  an  expert  Operator — right  into  your  home — and  will 
quickly  qualify  you  to  pass  the  examination  for  a first  grade  license. 

__ ^ " ■ 4341^  Richardson  Ave., 

'is  1 I A Ta  THE  OMNIGRAPHnMFG.  CO.  2*’  ,92°' 

jf  v . A Gentlemen: — 1 wish  briefly  to  commend  your  very  excellent  Automatic  Transmitter.  Re- 

^ . djS  / / fix'  ccntly  I was  successful  in  obtaining  a first-class  Commercial  Radio  License  and  I believe 

' ia  W that  the  Omnigraph  was  my  principal  aid. 

, I I took  a four  weeks  course  at  a Resident  Radio  School  in  Theory  only.  I relied  on  the 

~ ' I v§  f Omnigraph  to  get  my  Code  to  the  proper  speed,  and  the  Omnigraph  did  it. 

-'.■T  Br  -l  RmSi  I was  one  of  two  in  a class  of  eighteen  to  obtain  a first-class  License.  The  stumbling 

K. block  for  the  others  was  CODE  ....  And  I know  that  a. short  time  receiving  Omni- 
graph  messages  daily  would  have  enabled  them  to  pass  the  examination  as  easily  as  I did. 

I believe  the  Ompigraph  to  be  the  easiest,  quickest  and  cheapest  method  to  learn  the 

Cordially  >'°^ed)  GEQ  £ SELLERS. 

The  Omnigraph  is  used  by  several  departments  of  the  U.  S.  Government  and  by  a large  number  of  the  leading  Uni- 
versities, Colleges,  Technical  and  Telegraph  Schools  throughout  the  U.  S.  and  Canada. 

The  Omnigraph  is  also  used  by  the  Bureau  of  Navigation  in  testing  applicants  applying  for  a Radio  License. 

Thousands  have  learned  both  the  Morse  and  Wireless  Codes  with  the  Omnigraph. 

Send  for  free  catalog  describing  three  models — $12  to  $28.  Do  it  to-day.  The  Omnigraph  is  sold  under  the  strong- 
est of  guarantees — if  not  as  represented,  your  money  back  for  the  asking. 

THE  OMNIGRAPH  MFG.  CO.,  39C  Cortlandt  St,  N.  Y. 


JOHN  FIRTH  & COMPANY,  Inc. 

81  NEW  STREET.  NEW  YORK 


SOLE  DISTRIBUTORS  OF  THE  BALDWIN  MICA  DIAPHRAGM 
TELEPHONES,  BALANCED  ARMATURE  TYPE.  THE  MOST  SEN- 
SITIVE TELEPHONE  ON  THE  MARKET.  STANDARDIZED  BY  ALL 
THE  NAVIES  OF  THE  WORLD.  SCIENTIFIC  INVESTIGATORS 
PRONOUNCE  THE  BALDWIN  “TYPE  E”  THE  ONLY  PHONE  SUIT- 
ABLE FOR  USE  WITH  THE  MARCONI  VACUUM  TUBE. 


Type  C — Navy  Standard 
Type  D — Smaller  Type 


Type  E — Newest  Type 
Type  F — Smaller  Type 


Write  for  Catalogue 


MANUFACTURERS  OF  U.  S.  NAVY  STANDARD  LEYDEN  JARS, 
SILVER  AND  COPPER  DEPOSIT,  KOLSTER  PORTABLE  DECRE- 
METERS,  WAVE  METERS,  AND  ALL  HIGH  CLASS  MEASURING 
INSTRUMENTS. 
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Stromberg-Carlson 
Radio  Head  Set 


A Set  that  combines  your  ideal 
of  extreme  sensitiveness  with  a 
strong,  durable  construction  that 
stands  the  gaff- of  continuous  serv- 
ice ashore  or  aboard  ship. 

All  operating  parts  housed  in 
dust-proof  and  moisture-proof  alu- 
minum cases.  The  diaphragm  is 
mounted  metal-to-metal  in  such  a 
way  that  temperature  variation  will 
not  disturb  the  air-gap  adjust- 
ments. Non-conducting  spool 
heads  and  slotted  pole  tips  elimi- 
nate 90  per  cent  of  the  eddy  cur- 
rent losses  that  are  found  in  other 
head  sets. 

Each  set  is  wound  to  a resistance 
of  2,000  ohms  with  pure  copper  wire 
and  furnished  complete  with  6-foot 
moisture-proof  cord  attached. 
Tested  for  matched  diaphragm  tun- 
ing and  operating  qualities  in 
actual  service  before  shipment. 

Send  $12.00  for  sample  set  for 
trial  in  your  own  station — satisfac- 
tion guaranteed  or  your  money  re- 
funded upon  return  of  set.  Write 
for  Bulletin  1206  giving  full 
description. 


Stromberg- Carls  on 
Telephone  Mfg.  Co. 

ROCHESTER,  N.  Y. 

Chicago,  III.  Kama*  City,  Mo. 

Toronto,  Ont. 


An  Indoor  Loop  Antenna 

By  L.  W.  Van  Glyck 


A LTHOUGH  the  simple  antenna 
herein  described  is  now  quite  com- 
mon it  is  seldom  used  by  experiment- 
ers in  general.  This  antenna  possess- 
es both  advantages  and  disadvantages 
when  compared  with  the  usual  ama- 
teur type.  It  possesses  the  advantage 

kren  lye  5trom  wires  Slot  to  hold  vires  (so/ 

i\  i /it  a 


Insulating 
\ ring 


f* to' 4 I— /'—I 

Figure  1 — Construction  of  the  insulating  ring 


Suspension  cord 


and  practically  not  at  all  from  stations 
at  right  angles  to  its  plane.  If  it  is 
turned  so  that  its  plane  is  parallel  to 
the  surface  of  the  earth  it  receives 
equally  well  from  all  directions.  On 
the  other  hand  the  antenna  herewith 
described  will  not  pick  up  as  much  en- 
ergy from  the  transmitting  station 
as  the  average  out-door  antenna,  but 
what  does  that  matter  in  this  age  of 
vacuum  tube  amplifiers? 

The  frame  is  constructed  of  any 
soft,  light  wood,  such  -as  basswood. 
It  is  wound  with  60  turns  of  No.  20 
or  No.  22,  single  silk  covered  wire, 
the  wire  running  through  the  slots  in 
the  corners  of  the  frame.  These  slots 
may  be  made  with  a fine  toothed  saw. 
The  two  ends  of  the  wire  are  brought 
to  binding  posts  in  the  frame  at  any 
convenient  point  and  connected  to  the 
loose  coupler  as  shown  in  figure  2. 


Figure  2 — Diagram  showing  the  binding  posts  and  connection  to  the  loose  coupler 


of  picking  up  less  static.  It  is  port- 
able, compact,  and  easily  constructed 
at  a much  lower  cost  than  the  elevated 
type.  It  is  highly  directive,  receiving 
best  from  stations  lying  in  its  plane, 


The  method  of  connections  is  optional, 
but  I have  found  the  hook-up  as  shown 
to  work  very  well.  It  is  advisable  to 
use  a one-step  amplifier  for  distances 
over  two  or  three  hundred  miles. 


The  Radio  Electric  Company 

If  you  are  in  need  of  Honey-Comb  coils  we  can  supply  you.  A complete 
stock  of  all  sizes  on  hand  ready  for  immediate  shipment. 

Radisco  Agency 

Baldwin,  Brandes,  Brownlie  receivers;  Marconi  standard  VT's.  sockets, 
and  grid  leak  condensers.  Thordarson  and  Packard  transformers. 
Apparatus  made  to  your  specifications. — We  make  and  sell  everything  radio. 
Send  10  cents  for  our  latest  catalog. 

The  Radio  Electric  Company 
4614  Henry  Street'  Pittsburgh,  Penn. 


BURGESS 


ii  D » 


BATTERIES 


THREE 

SIZES 

IS  CELLS 
22V2  VOLTS 


proved  so  successful  in  Government 
apparatus  that  they  are  being  used  by 
progressive  amateurs. 

They  are  now  available  for  general  use. 
For  full  information  write  to 


BURGESS  BATTERY  COMPANY 


HARRIS  TRUST  BUILDING 


CHICAGO 
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Ambitious  Program  for  Bayonne 

OLANS  for  one  of  the  most  power- 
ful  amateur  radio  telephone  sets 
ever  erected  in  the  Atlantic  seaboard 
section  of  the  country  are  being  con- 
sidered by  members  of  the  Peninsula 
Radio  Club,  17  West  31st  Street, 
Bayonne,  N.  J. 

The  club  has  installed  a receiving  set 
of  the  latest  type  obtainable;  an  effi- 
cient amplifying  set  also  has  been 
installed. 

Members  of  the  club  are  desirous  of 
interesting  Jersey  City  wireless  “fans” 
in  their  work,  and  Secretary  Oliver,  in 
behalf  of  the  club,  extends  to  all  Jer- 
sey City  amateurs  an  invitation  to 
communicate  with  him  and  to  visit  the 
clubhouse  and  inspect  the  plant.  It  is 
hoped  that  some  of  the  Jersey  City 
enthusiasts  will  join  the  local  organi- 
zation. Especially  is  it  desired  that 
young  men  who  have  never  taken  an 
active  part  in  wireless  experiments  in- 
terest themselves  in  the  meetings  of 
the  club,  which  take  place  each  Mon- 
day night.  At  each  meeting  experi- 


ARE YOU  SATISFIED  - 

with  a double-slide  tuner,  crystal  detector,  and  80-ohm 
phones  ? 

If  you  are,  don’t  waste  your  time  reading  this — but  if  you 
want  to  get  the  maximum  range  from  your  set,  We  have 
the  instruments  that  will  give  you  this  range  at  all  times. 
Our  instruments  are  real  professional  quality. 

The  two  step  amplifier  il- 
lustrated, will  give  the 
maximum  amplification 
and  has  “B”  Batteries  in- 
cluded. It  uses  standard 
V.T.  Tubes.  Further  in- 
formation on  request. 

Price  without  tubes,  $50.00 

The  PRECISION  EQUIPMENTS. 

Manufacturing  Engineers 
2437  Gilbert  Ave.,  Dept.  C,  Cinn.,  0. 


Big  Money  for  Boys! 

.dSSm  li 


ments  are  made  with  different  types 
of  bulbs  and  code  is  practiced. 

New  Facilities  tor  Amateurs 

T OUIS  G.  PACENT,  well  known 
to  New  York  amateurs,  has  or- 
ganized an  electrical  company,  through 
which  he  expects  to  serve  amateurs  to 
“a  greater  extent  and  in  a better  way 
than  ever  before.” 

Mr.  Pacent  spent  the  past  ten  years 
with  the  Manhattan  Electrical  Supply 
Company,  in  charge  of  their  radio  de- 
partments and  all  their  radio  activities. 

In  his  new  capacity  he  will  deal  in 
radio  and  other  electrical  apparatus 
for  electrical,  laboratory,  and  commu- 
nication purposes.  Every  piece  of  ap- 
paratus will  be  thoroughly  tested  be- 
fore it  is  offered  for  sale. 

Radio  men,  experimenters,  profes- 
sors, instructors,  government  authori- 
ties and  all  other  interested  persons 
are  at  all  times  invited  to  visit  the 
rooms  at  150  Nassau  Street,  New 
York,  where  a complete  line  of  all  the 
latest  equipment  will  be  on  exhibition. 
A radio  reference  library,  files  of  cur- 


There  is  a wonderful  oppor- 
tunity right  now  for  boys  who 
like  electricity.  Boys  who  are 
ambitious  and  will  train  them- 
selves in  spare  time  can  step 
into  positions  just  as  soon  as 
they  are  ready.  Good  salaries 
are  offered  to  start  with  splendid 
chances  for  rapid  promotion. 

For  28  years  the  International 
Correspondence  Schools  have 
been  training  boys  for  success  in 
electricity  and  over  200  other  sub- 
jects. They  will  help  you  prepare 
right  at  home  for  a position  in  the 
line  of  electrical  work  you  like  best 
—or  in  any  other  work  that  appeals 
to  you.  Thousands  of  boys, 
through  I.  C.  S.  training,  have 
stepped  into  fine  jobs,  but  never 
were  opportunities  so  great  as  now. 

Let  the  I.C.  S.  helpyo#.  Choose 
the  work  you  like  best  in  the 
coupon  below,  then  mark  and  mail 
it  today.  This  doesn’t  obligate 
you  in  the  least,  and  it  will  bring 
you  information  that  may  start  you 
on  a successful  career.  This  is 
your  chance.  Don’t  let  it  slip  by. 
Mark  and  mail  this  coupon  how. 

— —"TSAR  RUT  MINI  — — — — — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6019,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  1 mark  X. 


ELECTRICAL  ENGINEER 
, Electrician 
; Electric  Wiring 
, Electric  Lighting 
, Electric  Car  Running 
, Heavy  Electric  Traction 
, Electrical  Draftsman 
, Eleelrle  Maehtne  Oealgaer 
, Telegraph  Expert 
, Practical  Telephony 
, MECHANICAL  ENHINEF.il 
, Mechhnical  Draftsman 
, Ship  Draftsman 
, Machine  Shop  Practice 
, Toolmaker 
, Gaa  Engineer 
; CIVIL  ENGINEER 
. Surveying  and  Mapping 
, MINE  KOKRM’N  OR  ENG'H 
I ARCHITECT 
, ArehltMtaral  Draftsman 
PLUMBING  AND  HEATING 
I Sheet  Metal  Worker 
Navigator 


Present 

Occupation. 


CHEMICAL  ENGINEER 
SALESMANSHIP 
I ADVERTISING  MAN 
, Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS  MANAGEMENT 
Private  Secretary 
BOOKKEEPER 
Stenographer  and  Typist 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mall  Clerk 
Textile  Overaeer  er  Snpt. 
AGRICULTURE  MJ  Bpanbh 
I'onltry  Halting  [j  Kreneh 
Automobile*  Italian 
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DUCK’S 

No.  13  264-Page 
Electrical  **4  Wireless 

Catalog 


l^JUST  OFF  THE  PRESS 


175  Pages  of  Wireless  Instruments 


Any  radio  amateur  will  tell  you  there  is  no 
catalog  to.  take  its  place,  and  that  it  ia  a 
Bmaeon  Light  to  guide  you  in  the  selection 
of  your  apparatus. 


This  unrivalled  catalog  mailmd  to  any- 
one upon  receipt  of  12c.  in  stamps  or 
coin , which  may  be  deducted  on  first 
dollar  purchase. 


Great  cost  of  catalog  and  low  prices 
prohibit  distribution  otherwise 


What  This  Big  Catalog  Contain* 


176  pp.  Wireless  Ap-  I : 
paratus  for  Com-  j 
mercial  and  Ex-  | j 
perimental  use; 

10  pp.  Raw  Ma- 
terial; 

2 pp.  Transform- 
ers; . 

9 pp.  Auto  and 
Stg.  Batteries; 

8 pp.  Telegraph 
Insts. ; 


15  pp.  Motors  and 
Dynamos; 

8 pp.  Flashlights; 

2 pp.  Medical  Bat- 
teries; 

3 pp.  Ammeters 
and  Voltmeters; 

20  pp.  Electrical 
and  Mechanical 
Books. 


THE  WILLIAM  B.  DUCK  CO. 


239-241  Superior  St.,  Toledo,  Ohio 


Advanced  Radio  Students 
read 

The  Radio  Review 

The  new  British  Publication  devoted  to 
Radio  Science. 

A Monthly  Record  of  Scientific  Prog- 
ress in  Radio  Telegraphy  and  Telephony. 

Subscription  price  17.15  per  year  in 
U.  S.  and  Canada. 

Send  all  orders  to 

WIRELESS  PRESS,  Inc.,  64  Broad  St.. 
New  York. 


rent  technical  periodicals,  special  re- 
ports— these  and  years  of  experience 
will  be  at  the  disposal  of  all  interested 
persons. 

Radio  Intelligence  Post  of  the 
Legion 

'T'HAT  wireless  men  will  stick  to- 
gether  in  peace  time  and  keep  alive 
the  friendships  which  grew  out  of  as- 
sociation in  the  war  was  demonstrated 
in  the  enthusiastic  meeting  of  the 
Radio  Intelligence  Post  of  the  Amer- 


Marconi  Expresses  Gratitude 

'T'  COMMERFORD  MARTIN, 
* chairman  of  the  electrical  com- 
mittee which  is  raising,  in  honor  of 
Marconi,  a special  fund  for  the  Italian 
War  Relief  Fund  of  America,  has  re- 
ceived a very  interesting  letter  from 
the  distinguished  president  of  our  as- 
sociation. 

“I  cannot  tell  you  how  deeply 
touched  I am  at  this  unexpected  proof 
of  the  sympathy  of  the  American  peo- 
ple for  my  country,”  Mr.  Marconi 


The  style  of  this  wireless  set  indicates  in  a manner  the  high  type  of  the 
present-day  wireless  amateur 


ican  Legion,  held  at  the  Berkley  Hotel, 
New  York  City,  on  February  3.  An 
unusually  entertaining  evening  was 
enjoyed  and  a very  attractive  program 
was  outlined  for  the  future.  The  Sec- 
retary is  eager  to  communicate  with 
men  who  served  in  the  Radio  Branch 
of  the  Military  Intelligence  Division, 
both  overseas  and  in  the  U.  S.  The 
Secretary  is  Arthur  L.  Bernhard,  1679 
42nd  Street,  Brooklyn,  N.  Y. 


says,  “nor  how  greatly  honored  I feel 
that  my  American  friends  should  wish 
to  associate  my  name  with  a praise- 
worthy and  noble  object.  Please  allow 
me  to  express  to  you  and  to  all  who 
have  contributed  to  this  scheme  for  a 
special  fund,  my  sincerest  and  most 
heartfelt  gratitude. 

‘‘With  regard  to  the  sum  of  $2,500 
which  you  state  is  immediately  avail- 


DAYN0R  VACUUM  TUBE  CONTROL  PANEL 

This  is  positively  the  latest  type  of  Control  Panel  offered  for 
Amateur  use.  It  is  designed  to  meet  the  requirements  of  the 
exacting  operator  and  experimenter. 

It  is  extremely  flexible  in  operation  and  can  be  used  in  any 
combination  of  circuits. 

This  panel  is  the  forerunner  of  a new  system  of  unit  in- 
struments. 

The  construction  of  this  instrument  is  of  the  best  materials 
obtainable ; bakelite  panel,  dark  oak  cabinet,  graduated  dials  and 
large  composition  knobs,  variable  grid  condenser,  rheostat,  and 
tube  receptacle  mounted  back  of  panel. 

PRICE — less  Bulb  (with  base  for  any  tube  desired) — $15. 
(Wt.  6 lbs.) 

When  ordering  state  base  desired. 

For  full  information  write 


,V  > •• 
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DAYNOR  RADIO  ELECTRIC  COMPANY 


BOX  105 


WILKINSBURG,  PA. 
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able,  you  may  send  it  to  me  and  I will . 
arrange  for  its  distribution  in  Italy.” 

Mr.  Marconi  added  heartfelt  thanks 
‘‘for  the  great  honor  which  you  and 
all  other  American  friends  have  done 
me.” 

As  previously  stated  in  these  col- 
umns. each  subscription  is  accom- 
panied by  an  autograph  card,  with  the 
object  of  assembling  all  these  cards 
later  in  a memorial  album  to  be  deliv- 
ered to  Mr.  Marconi.  Such  cards  can 
be  obtained  front  the  Committee  at  29 
West  39th  Street,  New  York  City. 

“Y”  Courses  for  Ex-Service  Men 

"PX-SERVICE  military  and  naval 
men,  many  of  whom  spent  their 
last  months  overseas  in  taking  up 
their  educational  work,  are  to  have 
their  opportunities  continued  at  home 
in  plants  already  well  equipped  and 
most  readily  adjusted  to  suit  the 
needs  of  soldiers.  The  facilities  of 
the  Young  Men’s  Christian  Associa- 
tion and  its  complete  organization  in 
all  parts  of  the  country  will  be  at  their 
command  for  practical  education, 
through  free  scholarships,  as  soon  as 
local  arrangements  in  the  various 
cities  can  be  completed. 

The  army's  responsibility  for  edu- 
cating the  uninjured  soldier  ceased  as 
soon  as  the  red  chevron  appeared  on 
his  sleeve ; but  his  need  for  training 
did  not  vanish  in  civilian  life.  Thou- 
sands of  men  who  were  interrupted  in 
their  life  plans  by  enlistment  in  the 
Service,  as  well  as  hundreds  engaged 
in  the  war  industries,  need  further 
educational  opportunities. 


These  are  among  the  reasons  which 
led  to  the  decision  to  continue  the  edu- 
cational service  of  the  camp  and  can- 
tonment. The  cooperation  of  nearly 
two  thousand  Associations  in  the 
United  States  makes  possible  the  com- 
pletion of  these  plans.  The  enter- 
prise, which  will  interest  thousands  of 
men  in  these  groups,  enlarges  and  ex- 
tends the  educational  opportunity  of 
many  communities,  and  by  its  exten- 
sion division  reaches  out  to  thousands 
of  communities  where  no  Young 
Mep's  Christian  Associations  exist. 
In  addition,  in  a more  limited  way.  it 
opens  the  portals  of  technical  and  col- 
legiate instruction  to  young  men  prop- 
erly qualified. 

It  is  the  aim  of  the  United  Young 
Men’s  Christian  Association  Schools 
to  give  the  ex-service  man  just  what 
he  most  needs,  whether  it  be  a short 
course  initiating  him  into  a new  occu- 
pation, or  a longer  day  or  evening 
course  preparing  him  for  more  tech- 
nical efficiency.  Because  many  will 
feel  that  they  cannot  go  away  to 
study,  or  give  time  during  the  day, 
the  Association  Schools  will  offer 
most  of  their  courses  at  night  in  the 
cities  where  the  students  live. 

For  the  correspondence  courses,  of 
which  there  is  great  need,  the  work 
will  be  conducted  from  one  center. 

Among  the  courses  ( correspond- 
ence or  resident)  that  will  be  of  direct 
interest  to  Wireless  Age  readers  are: 
Radio  Telegraphy, 

Electricity  and  Magnetism, 

Electric  Storage  Batteries, 

Electric  Wiring, 

Electric  Lighting, 

Electric  Testing, 

Direct  Current  Machinery, 


r 
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Vacuum  Tube  Detector 
and  Amplifier  and  Two  Stage 
Audio  Frequency  Amplifier 


This  detector  and  amplifier  unit  in  one  of  the  aeries  of  inter- 
changeable panel  units  for  receiving,  which  the  International 
Radio  Telegraph  Company  is  manufacturing  as  part  of  its  new 
line  of  expo »'i mental  and  laboratory  apparatus.  The  two-stage 
amplifier  will  multiply  signal  .strength  about  350  times.  The 
units  are  all  of  the  same  size,  having  6“x6*6”  pant  Is.  and  are 
nil  fltt«d  to  standard  well  finished  eases,  so  that  they  may  he 
eomldned  ami  eonneeted  in  any  way  desired.  These  instruments 
include  detectors,  condensers,  inductances,  amplifiers,  etc.,  as 
desrrlbed  in  our  various  Experimental  Apparatus  Bulletins. 

The  detector-amplifier  is  priced  at  $35.00,  without  tubes,  and 
the  two-stage  amplifier  at  $42.50.  without  tubes.  Terms — cash 
with  order.  F.O.IV  New  York  City. 

Write  to  Department  21  for  new  Experimental  Apparatus  Bui 
letins. 

INTERNATIONAL  RADIO  TELEOKAPH  COMPANY 
326  BROADWAY  NEW  YORK  CITY 


“Ask  Anyone  Who  Has  Used  It” 

“Light  and  Sensitive.  The 
Mechanical  Construction  Is 
Good,  and  They  Look  Very 
Neat.”  (Name' on  Request). 

This  extract  from  the  letter  of  a 
satisfied  patron  is  in  line  with 
what  they  all  say. 

BRANDES 
Wireless  Headset 


“.Superior,”  2000  ohms.  $7 


TDIAI  Bup  a Bra  nth*  Suite  tior 
• Headset  a ml  utte  it  rriti • 

OFFFR  ra^ll  far  ten  flaps.  Then. 
Y/rrCtXV  if  p does  not  come  up  to 
ttur  claim*  ter  pour  exited  at  Unis,  re- 
turn it  ami  pour  money  will  he  cheer- 
fully ref  untied.  Te*t  it-  compare  with 
titheiyt  — for  sennit  irenes*.  clcarne**. 
distatice.  Prove  for  po urselt  the  fine 
quality. , the  “ matched  tone."  The  twit 
diaphrapni *.  ttnie.il  exactlp  alike, 
strenpthen  the  sipnals  ami  prevent 
hhtrrinp.  tr*eil  bp  many  lr.  S.  (jnv- 
ernment  exited s,  and  expert* ahroatl; 
bp  mil r pc*  ami  technical  schools;  ami 
bp  professional*  ami  amah-in's  everp- 
wherei 

Send  4c  for  Catalog  “ W 

C.  BRANDES,  32  u.i„.  w*, 

INC.  Rmb  818  NewYork 

WIRELESS  RECEIVER  SPECIALISTS 


Do  You  Read 
WirelessWorld? 


In  it  you  will  find  articles 
relating  to  the  PRACTICE 
of  Radiotelegraphy  as  well 
as  to  the  THEORY. 

The  QUESTIONS  and 
ANSWERS  SECTION  is 
open  to  YOU  for  the  SO- 
LUTION OF  YOUR 
DIFFICULTIES. 

INSTRUCTIONAL 
ARTICLES  for  Home 
Study  WRITTEN  BY 
EXPERTS. 

REVIEWS  OF  BOOKS 
useful  to  Wireless  Stu- 
dents. The  interests  of 
Operators  are  well  catered 

to. 


“WIRELESS  WORLD.”  $2.75  per  ennum  for 
America.  Single  Copies,  25c  Post  Paid 
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Mesco  Radio  Buzzer 

With  Shunt  Resistance  — 

U.  S.  Navy  and  U.S.  Army 
Standard. 


The  Radio  Officers  of  the  NC  planes, 
after  testing:  all  other  buxsers,  decided 
to  use  the  “Mesco”  on  their  radio  equip- 
ment. The  R-84  was  equipped  with 
two  of  them. 

Why?  Because  of  Its  reliability  and 
constancy  In  operation;  greater  output 
efficiency;  ease  of  adjustment;  unaf- 
fected by  extreme  variations  In  weather 
conditions;  exposed  wires  eliminated. 

Sparking  Is  almost  entirely  eliminated, 
so  that  the  energy  lost  In  light  and 
heat  In  the  operation  of  other  buzzers 
Is  here  conserved  and  radiated  in  the 
form  of  oscillating  energy. 

This  buzzer  maintains  a constant 
note  and  Is  recommended  as  an  exciter 
for  checking  wave-meters  where  pure 
note  and  ample  energy  are  required. 
List  No.  Price 

55.  Mesco  Radio  Bauer 52.05 

Send  for  Our  Manual  N 12 

WIRELESS  TELEGRAPHY 

You  should  have  It  even  If  only  su- 
perficially interested.  Around  about 
you  every  day  you  read  of  some  mar- 
velous occurrence  In  which  wireless 
played  a distinguished  part.  It  may 
not  be  entirely  clear  to  you.  The  Man- 
ual will  explain  it.  To  the  student  of 
Wireless  Telegraphy  the  Manual  con- 
tains much  that  is  indispensable  to  a 
proper  understanding  of  the  art.  The 
Manual  will  contain  about  200  pages, 
fully  Illustrated  on  high-grade  paper 
stock  with  a two-color  coven  and  will 
be  ready  for  mailing  about  May  1. 

We  ask  twenty-five  cents  (50.25)  for 
it — give  you  a coupon  receipt  whlck  can 
be  applied  on  any  order  amounting  to 
Five  Dollars  (56.00)  or  more. 

Do  not  wait  until  some  other  time, 
but  sit  down  now  and  send  your  name 
and  address,  and  get  one  of  the  most 
complete,  comprehensive  and  reliable 
wireless  pamphlets  published. 

Manhattan  Electrical  Supply  Company,  Inc. 

New  York,  17  Park  Place  St.  Loais,  1106  Pine  St. 

Chicago,  114  So.  Wells  St.  San  Fraacisco,  604  Mission  St. 


rONOIIF^T  New  English  Publication 

IdV/liyULOl  Devoted  to  Science,  In- 
vention  and  Industry.  You  will  like  it.  Send  30c 
for  specimen  copy. 

Wireless  Press,  Inc.,  64  Broad  St.,  - New  York 


Applied  Electricity  for  Practical 
Men, 

Alternating  Current  Electricity, 

Applied  Electro-Chemistry  and 
Welding. 

Electrical  Engineering  (condensed) . 

Complete  Electrical  Engineering. 

Scholarships  will  be  apportioned  to 
various  States  in  proportion  to  popu- 
lation. The  award  will  be  made  by 
special  local  committees  composed  of 
competent  men,  and  including  men 
who  have  been  in  the  Service.  They 
will  be  open  to  applicants  who  show 
ambition,  earnestness  and  ability  to 
complete  the  course  desired. 

Selection  of  individuals  for  scholar- 
ships will  depend  first  upon  the  ap- 
plicant’s character.  He  must  be  one 
who  will  be  a desirable  member  of  a 
school,  and  must  show  his  honorable 
discharge.  The  applicant  must  give 
satisfactory  evidence  of  being  suffi- 
ciently interested  in,  ambitious  for, 
and  capable  of  completing  the  course 
desired,  and  must  be  able  to  meet  reg- 
ular entrance  requirements  essential 
to  profit  from  such  a course,  such  as 
age,  sufficient  general  education,  and 
technical  experience. 

Part  of  these  scholarships  will  be 
.available  in  the  nearest  United  Y.  M. 
C.  A.  School.  A large  number  will 
be  open  through  correspondence 
courses  conducted  by  highly  qualified 
experts.  A small  number  will  be  of- 
fered in  special  technical  schools. 

The  Extension  Division  of  the 
United  Y.  M.  C.  A.  Schools  has  de- 
cided to  also  help  those  who  live 
w-here  no  organized  “Y”  exists,  and 
who  are  not  eligible  for  scholarships, 
by  selling  the  same  high-grade  courses 
at  a very  nominal  price.  This  school 
is  not  operated  for  profit. 

Further  information  can  be  secured 
from  the  nearest  “Y,”  or  by  address- 
ing Headquarters,  United  Y.  M.  C.  A. 
Schools,  347  Madison  Avenue. 


“Sea,  Land 
and  Air” 

Published  by  the  Wireless  Press, 
Sydney,  N.  S.  W. 

Controlled  by  Amalgamated  Wire. 
t less  (Australasia),  Ltd. 

I-TERE  you  have  a new  monthly  journal, 
1 1 published  in  Australia  for  radio  men 
everywhere. 

Its  72  pages  of  interesting  text,  illustra- 
tions and  diagrams  present  the  very  latest 
developments  in  wireless  work. 

All  Australasian  matters  relating  to  Radio 
Telephony,  Radio  Telegraphy,  Mercantile 
Marine,  Navy  and  Aviation  are  described 
and  illustrated  fully — right  up  to  the 
minute. 

Technical  subjects  are  described  in  sim- 
plest terms. 

Price  $3.00  per  year 
26  cents  per  copy 

For  sale  by 

WIRELESS  PRESS,  Inc. 

64  Broad  Street, 

New  York 


AMATEURS 

THE 
••  R V A ” 
SERVICE 

is  the  recognized  INSTALLMENT 
PLAN  Radio  Supply  House  in  this 
country.  It  is  serving  the  most  rep- 
resentative amateurs  satisfactorily 
and  can  do  the  same  for  you.  Full 
details,  the  “RVA"  Bulletin  each 
month,  with  Loose-Leaf  Binder  and 
Bargain  Supplement,  on  receipt  of 
10c.,  stamps  or  coin. 

THE  “ RVA”  SERVICE,  Lombard, 111. 


WIRELESS  AMATEURS 

HIGH  FREQUENCY  CABLE — (LITZ). 
16-3-38  and  16-2-38  D.  8.  C.-Enameled 
(Jrey  Beam  1pm  Cardboard  Tnbee 
Jiffy  Connectors  for  No.  703  Batteries 
Bakelite  and  rubber  panels.  Write  for 
Circular  on  Honeycomb  Coil  Mounting. 
Wholesale  and  retail. 

A.  T H O V E Y 

61  Bdvidere  St.,  near  Mechanics  Bldg.,  Boston,  Mass. 
Kadio  Call  I F J Open  Evenings 


3kU 

IBS' 


TEL*. 

BAVK  BAY 

5 9 6 4 


tISTATU 


Boylstoix.  5ft.  | JW  h — 

BostcHN.  — Bass. 

ANNOUNCEMENT  ! — 

Arrangements  have  been  completed  whereby  EVERY  MAN  who  graduates  from  the  EASTERN  RADIO  INSTITUTE  is 
POSITIVELY  GUARANTEED  a good  position.  When  you  realize  that  it  only  takes  six  months  in  the  Day  School  or  nine 
months  in  the  Evening  School  to  accomplish  the  work  and  that  the  salaries  for  beginners  are  from  $100  to  $125  per  month, 
food  and  quarters  included,  and  that  the  entire  expense  of  the  course  can  be  returned  to  you  in  one  month’s  salary,  doesn’t 
this  appeal  to  you?  Remember  we  are  the  OLDEST,  LARGEST,  and  BEST  EQUIPPED  telegraph  school  and  have  THOU- 
SANDS of  satisfied  graduates  to  our  credit.  This  speaks  for  itself.  Day  and  Evening  classes.  Start  any  Monday.  Our  pros- 
pectus for  the  asking. 


* When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 

Digitized  by 


February,  1920 


EXPERIMENTERS’  WORLD 


41 


Make  Your  Own 

WIRELESS  APPARATUS 


^TtvJ-'BEC  APJ  'CHtr^fSS  l 

m 


SAVE  V2 

It’s  easy  to  make  your  own  at  home 
with  the  aid  of  these  4 up-to-date 
books  that  you  can  understand.  Each 
has  over  72  pages  and  over  60  illustra- 
tions. 3 color  cover,  size  5x7  inches. 
LESSONS  IN  WIRELESS  TELEGRAPHY  Is 
a course  in  the  elementary  principles  which 
you  must  understand  to  obtain  good  results. 
WIRELESS  CONSTRUCTION  AND  INSTAL- 
LATION FOR  BEGINNERS  gives  complete 
details  with  working  drawings  for  making 
simple  but  good  sending  and  receiving  ap- 
paratus and  erecting  aerials,  etc. 

THE  OPERATION  OF  WIRELESS  TELE- 
GRAPH APPARATUS  shows  how  to  obtain 
best  results  and  greatest  ranges  with  all 
kinds  of  apparatus,  how  to  tune  the  station 
to  200  meters,  use  a wave  meter,  apply  for 
license,  etc. 

EXPERIMENTAL  WIRELESS  CONSTRUC- 
TION gives  details,  with  working  drawings 
for  making  more  elaborate  and  efficient  send- 
ing and  receiving  apparatus,  complete  sets, 
etc. 

35c  Postpaid  THREE  $1.00 

Less  than  the  price  of  one  telephone  receiver. 
Order  now  while  the  supply  lasts. 

COLE  & MORGAN,  Inc.,  Publisher s 
P.  O.  Box  473  New  York 


A Real  Electric 


TELEPHONE 

THAT  WILL  OPERATE 

up  to  200  feet  on 
2 ordinary  dry  batteries 

Price  per  set  dj  | C A 
(2  Phones) 


2 «(.,  DA 

2 Receivers.  . «pl.UV 

Send  stamp  for  Catalog 

INLAND-SPECIALTY  CO. 

1560  N.  Robey  Street 
CHICAGO,  ILL 


Queries  Answered 

Answers  will  be  given  in  this  department  to 
questions  of  subscribers,  covering  the  full  range 
of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are 
of  general  interest  to  readers  will  be  published 
here.  The  subscriber’s  name  and  address  must  be 
given  in  all  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necessary  they 
must  be  on  a separate  sheet  and  drawn  with  India 
ink.  Not  more  than  five  questions  of  one  reader 
can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 

T.  C.  R.,  Montgomery,  Ala. 

We  regret  that  we  are  unable  to  inform 
you  as  to  where  it  will  be  possible  to  se- 
cure a design  for  a 2 KW.  arc  set. 


H.  S.  B.,  Huntington,  N.  Y. 

Reference  to  the  use  of  closed  loops  for 
reception  of  radio  messages  was  made  in 
June,  July,  and  September  issues  of  the 
Wireless  Age.  Further  articles  in  this 
connection  will  appear  at  an  early  date. 


J.  P.  S„  Buffalo,  N.  Y. 

For  the  construction  of  a condenser  suit- 
able for  use  with  a V/2"  spark  coil,  you  are 
referred  to  articles  which  will  be  printed  in 
early  issues  of  this  magazine.  We  are  un- 
able to  give  you  the  inductance  value  of 
your  antenna  but  its  fundamental  wave- 
length is  somewhere  in  the  neighborhood  of 
230  meters.  For  the  construction  of  an 
oscillation  transformer  for  200  meter  work, 
we  refer  you  to  prize  articles  printed  in  re- 
cent issues. 

* * * 

J.  G.,  East  Orange,  N.  J. 

It  will  be  all  right  for  you  to  use  con- 
densers of  .0008  mf.  and  .001  mf.  instead  of 
the  21  plate  condensers  recommended  by 
Mr.  Sterns  in  his  description  of  the  “Uni- 
versal Receiver.’’  The  receiving  range  of 
this  receiver  on  200  meters  compares  very 
favorably  with  the  range  when  the  average 
amateur  short  wave  receiver  is  used.  The 
“Paragon’’  mentioned  is,  however,  very 
much  more  sensitive  than  any  other  re- 
ceiver of  which  we  know. 


.THE 

NEW 

NAVY 

MANUAL 

OF 

RADIO 

TELEGRAPH'’ 

$1.75  Po.tp.id 


With  one  jrear’t  subscription  to 

THE  WIRELESS  AGE 

(New  or  renewal) 

For  only  $3.25 

Send  all  orders  to 

' n«nf  N WIRELESS  PRESS 
Depi.  n M Broad  St..  New  Tork 


u IITPITFO”  STRANDED 
JUlllCA  AERIAL  WIRE 

lc  per  foot,  $9.00  per  thousand 

7 strands  No.  22  solid  copper.  The  Ideal 
radiator.  Strong.  Low  resistance.  Shipping 
weight  15  lbs.  per  1,000  ft.  Send  postage. 

I rr  A RATCC  Sol.  $ Mo.n  St. 
LLL  A.  DA  ICO  Agt.  Worceater,  Maaa. 


WIRELESS  AMATEURS 


Send  2-cent  stamp  for  free  description  of  THE 
BARR  MERCURY-CUP  DETECTOR,  the 
most  efficient  detector  on  the  market.  Tested 
by  The  Marconi  Wireless  Telegraph  Co.  and 
the  United  States  Government. 

Increases  the  efficiency  of  every  wireless 
receiving  set  by  making  the  signals  clear, 
sharp  and  distinct 


AMERICAN  ELECTRO 
TECHNICAL  APPLIANCE  CO. 

235  Fulton  St.,  New  York  City 


Without  bulb  $ 1 3.00,  without  cabinet 
$ 1 0.50.  All  kinds  of  panel  sets  and 
all  kinds  of  apparatus  and  parts,  inter- 
esting for  the  amateur. 


G etBigger  Pay 

ELECTRICITY 


through 


You  will  find  In  HAWKINS 
GUTDLSjust  what  you  need  to 
know  about  electricity.  In  simplo 
everyday  language — complete, 
concise,  to  the  point.  In  questions 
and  answers.  A complete  standard 
course  in  .Electrical  Engineering. 

Send  for  your  set  today  to  look 
over. 

HAWKINS 
ELECTRICAL 
GUIDES 


THEO.  AUDEL  A CO..  72 
Fifth  Ave.,  N.  Y.  Please 
submit  for  examination  Hawkins 
Electrical  Guides  (Price  SI  each) . 
Ship  at  once,  prepaid,  the  10  numbers.  If 
satisfactory,  I agree  to  send  you  $1  within 
aevon  day*  and  to  further  mail  you  $ 1 each 
month  until  paid. 


Instantly  adjustable  at  a constant  pressure. 

The  Barr  Mercury-Cup  Detector  Dept.  D,  The  Wyoming,  Washington,  D.  C. 
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Is  your  wireless  up-to-date? 


Great  strides  forward  have  been  made  in  the  wireless  field  since 
the  war  and  all  the  latest  army  improvements  have  been  incorporated 
in  the  new  Gilbert  Radio  Outfits,  designed  by  an  expert  who  was  a 
Radio  Officer  of  the  U.  S.  Army. 

Every  piece  of  apparatus  in  these  outfits  is  designed  to  operate  in 
close  harmony  with  every  other  part  of  the  set.  The  Loose  Coupler  in 
all  Gilbert  Radio  Receiving  Sets  is  the  new  enclosed  panel  type — a 
compact  and  highly  sensitive  instrument,  particularly  designed  to  mini" 
mize  distribution  capacity  and  eliminate  dead  end  losses.  It  is  set  up 
in  a handsome  quartered  oak  cabinet. 

These  Gilbert  Radio  outfits  for  transmitting,  receiving,  or  both, 
can  be  purchased  complete,  or  each  part  separately.  No.  4007  Receiv- 
ing Set,  as  shown,  is  composed  of  Loose  Coupler,  Radiotector,  Tele- 
phone Receivers,  Insulators  and  Ground  Wires.  It  will  receive  mes- 
sages over  a distance  of  300  miles  under  average  conditions  and  tunes 
sending  stations  whose  wave  lengths  are  from  200  to  2500  meters.  It 
is  a very  complete  outfit  for  the  advanced  wireless  operator. 

Our  new  Radio  Catalog  No. 

50  describes  each  set  in  de- 
tail. Write  for  it  to-day. 

The  A.  C.  Gilbert  Co., 

314  Bl&tchley  Avenue 

New  Haven,  Conn. 

In  Canada  : The  A.  C.  Gilbert-Menzim  Co.,  Ltd. 

£t5l2T  4007  Set  Toronto. 


HOOK  HER  TO  YOUR  BULB 

Our  long  wave  20000  meter  tuner  has  received  regularly 
LCM  for  the  last  ten  days,  on  an  aerial  25  x 40  feet.  No 
amplifiers  and  only  a single  wire.  We  did  not  advertise 
this  till  the  boys  made  us.  Involute  coils— set  in  wax, 
absorb  the  strays.  We  will  send  one  of  these  tuners  to 
any  Radio  Club  affiliated  with  the  NAWA  on  approval 
They  never  come  back.  Agents  discount  is  allowed. 
Tested  in  Alaska  and  California.  We  also  sell  the  coils 
for  your  panels.  Get  our  Catalog.  Use  our  coils  in  your 
cabinet  set.  Licensed  under  Marconi  Patent. 

Tuners  now  in  use  in  Alaska,  Porto  Rico,  Honolulu  and  a [[  i n 
Canada  as  well  as  all  over  the  U.  S.  A.  Write  for  price. 

Knocked  down  variable  condenser*. 

43  plate— .001  MF— $2.75;  21  plate— .0005  MF— $2.25;  II 

11  plate  grid  variable— $1.75.  Assemble  and  save  money.  , 

TRESCO,  Davenport,  Iowa 


J.  R„  New  York  City. 

A license  of  any  sort  is  not  required  for 
the  operation  of  a receiving  outfit. 

* * * 

G.  X.  G„  East  Orange.  X.  J. 

As  far  as  we  know,  there  are  no  loose 
couplers  on  the. market  having  a maximum 
wavelength  range  of  300  meters.  From 
what  you  say  we  gather  that  you  are  after 
a super-sensitive  and  extremely  selective 
receiver  for  amateur  wavelengths.  The 
construction  of  receivers  of  tills  type  has 
been  described  in  recent  issues  of  this  maga- 
zine. or  such  a receiver  may  be  purchased. 

In  the  construction  of  a vacuum  tube  the 
amount  of  energy  which  any  vacuum  tube 
will  furnish  depends  entirely  upon  the  value 
of  energy  put  into  that  tube.  The  problem 
then  resolves  itself  into  a problem  of  de- 
signing a tube  which  will  stand  high  vol- 
tages and  high  currents.  Power  is  meas- 
ured in  watts,  not  in  amperes  and  the  power 
is  the  product  of  the  current  and  the  vol- 
tage. With  regard  to  the  use  of  vacuum 
tubes  for  receiving  work,  the  spacing  of  the 
jj  elements  is  not  the  only  consideration.  The 
degree  of  vacuum  has  a great  deal  to  do 
with  the  value  of  plate  voltage  required  to 
bring  the  tube  into  sensitive  condition.  The 
audiotron  is  a tube  of  low  vacuum,  whereas 
the  Marconi  V T and  the  Westinghouse 
tubes  have  been  thoroughly  exhausted. 

For  a discussion  of  damped  and  un- 
damped waves,  we  refer  you  to  "Practical 
Wireless  Telegraphy”  by  E.  E.  Bucher 
(Wireless  Press,  Inc..  N.  Y.  C.).  You  will 
also  be  able  to  find  in  this  text  book  a dis- 
cussion of  the  oscillating  audion. 

As  you  will  learn  after  referring  to  the 
above  mentioned  book,  damped  waves  are 
emitted  in  groups  at  an  audible  frequency. 
The  frequency  of  the  waves  themselves, 
however,  is  so  high  as  to  be  inaudible.  It 
is  apparent,  therefore,  that  if  we  wish  to 
superimpose  impulses  at  speech  frequencies 
upon  an  electro-magnetic  wave,  we  should 
choose  that  wave  which  on  its  own  account 
produces  no  audible  frequency  at  the  re- 
ceiving station,  for,  otherwise,  the  sound 
produced  due  to  the  discontinuity*  of  the 
wave  itself  would  interfere  with  the  sound 
produced  by  the  voice  modulation. 

The  induction -like  noise  to  which  your 
receiving  set  has  l>een  subject  is,  we  gather, 
due  in  all  probability  to  the  fact  that  some- 
where in  your  vicinity  a high  tension  line 
is  discharging  to  the  branch  of  a tree  or 
to  the  earth,  due  to  faulty  insulation  at 
some  point.  If,  as  you  say,  you  are  able 
to  get  it  with  the  aerial  disconnected  en- 
tirely, it  is  prol>ably  nearby.  If  you  can 
rig  up  a few  turns  of  wire  on  a loop  2 or 
3 feet  square  and  arrange  your  receiving 
set  so  that  it  is  portable,  it  will  be  possible 
for  you  to  follow  the  electric  light  lines 
in  your  neighborhood  and  locate  this  dis- 
charge merely  by  moving  always  in  that 
direction  in  which  the  strength  of  the  signal 
increases.  Upon  locating  the  fault,  if  you 
will  point  it  out  to  the  Public  Service  peo- 
ple. they  will,  no  doubt,  remedy  the  matter. 
This  procedure  has  been  followed  in  many 
cases  by  amateurs. 

* * * 

1 1.  T„  Presto,  S.  D. 

Probably  the  interference  which  you  ex- 
perience is  due  to  the  discharge  of  light- 
ning arresters  at  the  power  station.  Your 
proximity  to  this  station  is  unfortunate. 

V on  will  probably  be  able  to  do  more  for 
yourself  by  experimenting  in  an  effort  to 
learn  the  source  of  this  interference  than  by 
listening  to  any  suggestions  which  we  might 
be  able  tu-rpake. 
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J.  I'..  Jr.,  Danville.  111. 

If  you  are  using  an  audion'  detector  and 
a sensitive  receiver,  you  should  he  able  to 
get  fair  results  with  the  antenna  which  you 
sketch.  Your  transmitting  range,  however, 
will  he  limited.  It  would  be  much  better 
if  you  were  able  to  stretch  an  antenna  be- 
tween the  top  of  your  galvanized  iron  pole 
and  the  roof  of  some  nearby  house  or  a 
tree. 

* * * 

C.  N.,  Valdosta,  Ga. 

The  instrument  which  you  have  in  mind 
is  called  a telegraphone  and  consists  of  a 
steel  wire  traveling  between  two  electric 
magnets.  The  messages  are  recorded  upon 
this  steel  wire  magnetically  and  upon  run- 
ning the  wire  through  between  the  magnets 
a second  time  the  message  is  reproduced. 
This  instrument  costs  several  hundred 
dollars. 

* */  * 

B.  J.,  Canton,  China. 

The  design  of  the  aerial  of  which  you 
forward  a sketch  is  as  far  as  we  are  able 
to  say  O.  K.  If  you  have  it  available,  you 
should,  however,  use  copper  instead  of  gal- 
vanized iron.  Owing  to  the  fact  that  you 
failed  to  tell  us  the  length  of  this  aerial, 
we  are  unable  to  give  you  the  fundamental 
wavelength.  You  may  figure  this  roughly 
for  yourself  by  multiplying  the  overall 
length  of  wire  (from  the  apparatus  to  the 
end  of  the  antenna)  in  meters  by  4. 

* * * 

C.  P.,  Hartselle,  Ala. 

For  the  purchase  of  a small  tape  recorder, 
we  refer  you  to  J.  H.  Bunnell  & Co.,  Xew 
York  City. 

* * * 

W.  H.  O.,  Ridgewood,  N.  J. : 

If  you  wish  to  increase  the  range  of  the 
set  shown  in  figures  108  and  109  of  “How 
to  Conduct  a Radio  Club”  to  18000  meters, 
a variable  condenser  having  a capacity  of 
.001  mf.  should  be  substituted  for  C3  and  a 
like  condenser  shunted  from  the  antenna  to 
the  earth.  With  reference  to  figure  109.  in- 
crease Ci  and  C«  to  .001  mf.  and  shunt  a 
like  condenser,  antenna  to  earth. 

« * * 

R.  J.,  Woodhaven,  L.  I.: 

The  April  and  May  issues  of  Thf.  Wire- 
less Age,  contain  diagrams  and  working 
drawings  for  construction  of  amateur  re- 
ceiving apparatus  that  will  meet  all  your 
requirements. 

The  secondary  voltage  of  a transformer 
for  amateur  work  should  lie  between  15,000 
and  18,000  volts. 

Any  electrical  supply  house  in  Xew  York 
City  can  put  you  in  touch  with  manufac- 
turers that  will  construct  special  taps,  bind- 
ing posts,  bushings,  contacts,  etc.  for  you. 


Book  Reokios 

The  Outlook  for  Research  and  Invention.  By 

Ncvil  Monroe  Hopkins,  M.  Sc.,  Ph.  D.  Cloth 
binding,  241  pages.  Van  Nostrand.  Price  $2  net. 

With  the  expressed  purpose  of  develop- 
ing efficiency  of  research,  Dr.  Hopkins  has 
prepared  this  hook  for  the  guidance  of  those 
who  have  the  inventive  turn  of  mind,  but 
lack  tile  facilities  to  determine  the  status 
of  the  firior  art  and  the  needs  of  the  world 
in  the  broad  field  of  technological  develop- 
ment. The  author  has  quite  evidently  tie- 
signed  his  book  for  "tens  of  thousands  of 
men  working  upon  problems,  in  the  history 
and  conditions  of  which  they  arc  ignorant." 
noting  moreover  that  "they  are  frequently 
working  upon  problems  they  are  not  edu- 
cationally equipped  to  develop.”  The  mere 
fact  that  inventions  are  patented  at  the  rate 


The  Latest  Audion  Control  Cabinet 


Here  is  a compact  and  highly  efficient  unit  that  may 
be  used  with  any  and  all  receiving  circuits. 


The 


Audion  Control  Cabinet 
Type  RORH 


Price 


$17.00 

Without  Tube 


Contains  the  grid  condenser,  grid  leak,  filament 
rheostat  and  two  20-volt  dry  batteries.  Socket  accom- 
modates the  standard  4-prong  tube. 

There  are  binding  posts  for  secondary,  tickler,  phones 
and  filament  'battery. 


Direct  and  simple  connections  may  be  made  to  all 
types  of  receivers. 


Free  bulletin  R-117  describes  this  unit.  Complete 
catalogue  10  cents. 

A.  H.  GREBE  & CO.,  Inc.,  78  v«n  Wyck  Bird.,  Richmond  Hill,  N.Y. 


Mignon  “RW4” 

Undamped  Wave 
Receptors 


Loose  Couplers 
Loading  Coils 
Variometers 
Amplifiers 


Strongest,  Most  Distinct  Signals 


— IMPORTANT  NOTICE 

Ernest  C.  Mignon.  inventor  of  the  famous  disc-core  undamped  wave  receptor,  Is  no 
longer  connected  with  the  Mignon  Wireless  Corporation  of  Elmira.  N.  Y.t  or  their 
successors — 'The  Universal  Radio  Mfg.  Corp. 

Address  all  communications  for  Mignon  Apparatus  to 

Mignon  Manufacturing  Corporation  V Newark,  N.  J. 


Damped  and  Undamped  Wave 
Apparatus  for  all  purposes 

Endorsed  by  Radio  Department 

of  D.  L.  and  W.  R.  R.  Co. 

Write  for  Literature 

MIGNON  MFG.  CORP. 

Dept.  W NEWARK,  NEW  JERSEY 
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3 inch  Dial  only 75  cents 

Postpaid 

3 inch  Dial  with  Knob  mounted $1.30 

Postpaid 

BULLETIN  No.  I describing 
these  parts  will  be  mailed  free 
to  those  who  send  in  their  name 
and  address  and  they  will  be 

put  on  our  mailing  list  for  future 
bulletins  describing  our  line  of 
high-grade  Radio  apparatus. 

For  tale  at  all  Raditco  Agencies 


RADIO  MEN 

Make  your  apparatus  up  to 
date.  Indicating  dials  now 
available  at  a reasonable 
price. 

These  dials  are  of  fine  black 
polished  composition  with  radial 
lines  and  figures  accurately  en- 
graved and  filled  with  brilliant 
white.  Diameter  of  dial  is  3 inches 
and  they  are  3/16  inch  thick.  The 
edge  is  bevelled.  The  hole  in  the 
center  will  pass  8/32  screw  and 
there  are  three  holes  around  the 
center  hole  to  fasten  on  knob. 
(These  holes  are  not  shown  in  cut.) 
We  can  furnish  dial  alone  or  with  fine 
Bakelite  Knob  mounted.  Tfhis  knob 
has  a set  screw  to  clamp  shaft  of  in- 
strument to  which  dial  is  to  be  applied. 
If  your  dealer  cannot  supply  you  send 
us  his  name  and  address  with  your 
order.  Immediate  deliveries. 


A.  H.  CORWIN  & CO. 

4 West  Park  Street  Newark,  N.  J. 


ARMY  AND  NAVY 

Standard  Wireless  Head  Recovers  released  for  amateur  use 

Price  $13.00 

These  head  receivers  are  the  exact  type  used  by  the  Army  and  Navy  wireless 
operators  during  the  war. 

The  Signal  Corps  U.  S.  A.  knew  them  as  #P- 1 1 . 

The  U.  S.  Navy  knew  them  as  C-W  834. 

JAMES  O.  OLIVER  & COMPANY 

20  Nassau  Street  New  York  City 

* 


Single  Phase  Motors 


110  **0  volts.  A.  C„  60  cycle, 

1800  R.  P.  M.  with  pulley 

1/4  $24-50 

1 lm  H.  R.,  1 11-111  salts,  is-  C Q Q ECO 
72  <•«“•«.  M iMd  start  - 'PO 0'OVJ 

'fr  Ml'SESST  $46-50 

1 H.  110-2S0  salts,  rapt-  CD 

1 tm.  mth  sMiai  bass  - - »PO  / 

IU38A.  $108-50 

3 yes*  $12450 

$164-50 


Chartist  Generator! 

Suitable  for  all  lighting 
Battery  Charging 
nnd  Power  Requirement*. 

I salts,  II  sag.  $16.50 

IS  salts,  II  sag  $2  1 .00 
41  volts,  I sag  $24.50 
III  S.  IV*  sag  $24.50 
41  salts,  I!  sag  $38.50 
III  salts.!  sag  $38.50 
41  soltg  Haag  $58.50 
III  salts.  II tag  $58.50 

M*sit|  Pictarc  a q c 
Arc  Gtncrsltr  ^OO.UU 


Polyphase  Motors 

* and  3 pha*e,  A.C..  **0v, 
60  c.  1750  R PM  . complete 
with  base  and  pulley. 

Vt  H.  f. 


$42-r’0 
• $59-!  o 

- $72-50 

- $84-50 
$102-50 


Battary  fter|iM  Outfits 

To  operate  on  A.  C..  60  cycle,  single  phase 
voltage  as  specified. 

Ill  salts.  A.  (L  IN  «stt.  14  sails.  ^^Q.QO 


•"‘•$68-50 

lll-m  salts.  A C.,  1M  •stts,  nn 

24  salts,  sritbasl  nrittbboari  - V / D'UU 


$85-00 


111  salts.  A.C..SN  silts,  M salts, 
rilbaal  swilcbbasrl 

111  softs.  A.C„  t7lvatto.il  softs,  OQC  OH 
witbool  leilchbosrd  'POO'KJKJ 

$110-00 

fa3-  $36-50 1 "^^^$125-00 


1 H.  P,  M|b  s»e«4.  INI 
R.P.M.  lllv  ‘ 


WRITE  FOR  CATALOG.  BARGAIN!  IN  MOTORS  AND  GENERATORS 


Sifht  draft  with  Rill  of  Lsding  attsehed  by  trstfbl 
UANUFACTURma1  DISTRIBUTER 

CHAS.  H.  JOHNSTON,  Box  8 . West  End,  Pittsburgh,  Pi 


of  nearly  50,000  a year,  but  very  few  Amer- 
icans are  advancing  the  sciences  at  all,  il- 
lustrates the  need  for  a text  such  as  the 
present  one. 

Eight  chapters  guide  the  reader  to  an 
understanding  of  the  limitations  of  research, 
as  well  as  its  productive  channels,  equip- 
ment and  methods,  the  canons  being  largely 
based  upon  the  first-hand  experience  of 
the  author  Every  observation  made  is  per- 
tinent and  clearly  expressed ; the  guide  posts 
set  up  are  sharply  defined  and  easily  com- 
prehended by  the  most  inexperienced.  It 
is  refreshing  to  find  a book  with  so  serious 
a mission  written  from  cover  to  cover  with 
a simplicity  of  style  that  makes  its  reading 
less  a task  and  more  a pleasure.  Con- 
tributing materially  to  its  usefulness  also 
is  an  appendix  listing  and  describing  prob- 
lems awaiting  solution  in  physics  and  chem- 
istry, including  a generous  section  on  elec- 
tricity and  its  application  to  radio. 

This  book  is  obtainable  through  the  Book  Dept., 
The  Wireless  Age. 

Airplane  Photography.  By  Herbert  E.  Ives. 
Cloth  binding,  422  pages,  208  illustrations.  Lip- 
pincott.  Price  $4  net. 

1 The  utility  of  the  camera  in  association 
with  flight  has  been  obviously  underrated, 
due  to  its  military  origin  and  cessation  of 
the  war-time  demand.  Future  developments 
are  certain,  however,  and  it  is  one  purpose 
of  this  volume  to  dfcfine  the  general  princi- 
ples which  will  apply  to  all  uses  and  pur- 
poses which  photographing  from  the  air  may- 
be put.  One  of  the  lines  of  quickest  de- 
velopment is  described  in  a chapter  devoted 
to  pictorial  and  technical  uses;  it  is  in  re- 
cording to  best  advantage  the  entire  form 
and  location  of  buildings,  pictures  which 
are  destined  to  be  extensively  used  in  the 
study  of  architecture.  The  vertical  aerial 
photograph,  too,  has  such  apparent  advan- 
tages over  any  ordinary  surveyor’s  map. 
that  one  logical  use  will  be  in  advertising 
real  estate  developments.  Landscape  gar- 
dening, geological  surveying,  city  planning, 
progress  in  engineering  projects,  the  char- 
acteristics of  wrecks,  fires  and  floods  for 
insurance  underwriters,  are  among  the  uses 
-the  author  selects  as  available  for  the  pecu- 
liar merits  of  the  view  from  the  air. 

A large  portion  of  the  book  is  devoted 
to  a discussion  of  the  fundamentals  of 
photography,  and  to  scientific  methods  of 
study,  test  and  specification,  so  that  the 
reader  may  understand  the  most  advanced 
methods  and  perhaps  contribute  to  future 
progress.  A final  chapter  is  devoted  to 
future  developments  in  apparatus  and  meth- 
ods, prophesying  the  next  steps  in  lens  de- 
sign, camera  suspension,  color  photography 
and  practical  photographing  at  nifjht. 

To  those  who  are  seriously  interested 
either  in  the  practice  of  aerial  photography 
or  in  its  development,  this  volume  will 
prove  both  informative  and  inspirational. 

This  book  is  obtainable  through  the  Book  Dept.. 
The  Wireless  Age. 

Inventions  of  the  Great  War.  By  A.  Russell 
Bond.  Cloth  binding,  337  pages.  Illustrated. 
Century.  Price  $1.75  net. 

The  more  important  and  interesting  in- 
ventions which  were  war-born  or  highly 
developed  during  the  period  of  hostilities 
are  described  in  simple  language  in  this 
book.  The  story  of  research  and  develop- 
ment is  fascinating  in  itself,  but  a great  deal 
has  been  gained  by  the  author’s  manner 
of  including  the  human  interest  which  lay 
behind  solution  of  each  problem.  Of  special 
interest  to  wireless  men  is  the  chapter. 
"Talking  in  the  Sky,”  in  which  vacuum  tube 
wonders  are  referred  to,  long  distance  radio 
is  explained,  airplane  transmitting  equip- 
ment is  discussed  in  initial  and  later  stages, 
high  speed  telegraphing  methods  are  re- 
viewed. and  the  utility  of  the  radio  com- 
pass described. 

This  bonk  is  obtainable  through  the  Book  Dept., 
The  Wireless  Age. 
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The  Realities  ol  Modern  Science.  By  John 
Mills.  Cloth  binding,  321  pages.  Illustrated. 
Macmillan.  Price  $2.50  net. 

For  those  who  have  been  unable  to  com- 
prehend the  isolation  of  the  electron,  which 
has  been  discussed  in  numerous  learned 
treatises  by  radio  engineers,  this  volume 
offers  an  easy  means  to  an  understanding 
of  the  new  terms  by  which  scientists  are 
explaining  the  phenomena  of  all  physical 
science.  To  students  of  electricity  who  have 
not  had  the  advantages  of  the  more  ad- 
vanced courses  Mr.  Mills’  book  is  invalu- 
able, for  most  of  the  phenomena  of  elec- 
tricity are  treated  in  elementary  texts  with- 
out reference  to  the  electron,  now  univer- 
sally recognized  as  the  fundamental  entity. 

As  an  introduction  to  the  study  of  sci- 
ence the  volume  is  particularly  welcome.  In 
•chronological  order  it  develops  fundamental 
•concepts,  gradually  leading  up  to  important 
chapters  on  molecular  and  electronic 
motions. 

This  book  is  obtainable  through  the  Book  Dept., 
The  Wireless  Age. 

Electricity  at  High  Pressure*  and  Frequencies. 
By  Henry  L.  Transtrora.  Cloth  binding,  240 
pages.  Illustrated.  J.  G.  Branch.  Price  $ — net. 

This  volume  bridges  a gap  for  practical 
•electricians  who  are  interested  in  the  sub- 
ject of  high  pressures  and  frequencies  but, 
due  to  the  highly  technical  language  em- 
ployed by  the  average  author,  have  been 
unable  to  get  a real  grasp  of  the  subject. 
The  high  frequency  currents  of  radio  com- 
munication are  clearly  explained  in  princi- 
ple and  effect,  not  with  the  thoroughness 
•demanded  by  the  scientist,  perhaps,  but  quite 
adequately  for  those  who  have  not  had  the 
advantages  of  Higher  technological  edu- 
cation. 

This  book  is  obtainable  through  the  Book  Dept., 
The  Wireless  Age. 

Principles  of  Radio  Transmission  and  Reception 
with  Antenna  and  Coil  Aerials.  Bureau  of  Stand- 
ards, Scientific  Paper  No.  354. 


PACENT  ELECTRIC  COMPANY 


INCORPORATED 

150  Nassau  St 


New  York 


We  ate  builders  and  specialists  in  electrical,  radio  and 
laboratory  equipment  suitable  for  amateur,  experimental, 
research  and  communicating-  purposes  and  are  therefore 
in  a position  to  serve  electrical  jobbers,  operators,  ama- 
teurs and  other  interested  persons  to  the  best  advantage. 

You  are  invited  to  visit  our  show  rooms,  which  are 
always  complete  with  the  latest  equipment;  all  designed 
by  the  best  known  engineers  in  the  field  and  includes 
Genuine  Dubilier  Mica.  Condensers,  Standard  VT  bat- 
teries, Grebe  correctly  designed  receiving  equipment,  im- 
ported Seibt  variable  air  condensers,  Rawson  ultra-sen- 
sitive instruments,  vacuum  tubes,  standard  radio  labora- 
tory apparatus,  etc. 


A.  H.  GREBE  & CO. 
DUBILIER  CONDENSER 
CO. 

RAWSON  ELECTRICAL  IN- 
STRUMENT CO. 


RICHTER  & BYRNE. 
IMPORTED  SEIBT  CON 
DENSERS. 

VACUUM  TUBE  APPAR 
ATUS. 


AND  OTHERS. 


PACENT  ELECTRIC  COMPANY,  Inc. 

Telephone  Beekm&n  5810 

150  Nassau  Street  New  York 


The  functioning  of  the  two  principal  types 
of  radio  aerials  is  worked  out  quantitatively 
from  fundamental  electro-magnetic  theory. 
Experiments  have  verified  the  formulas  and 
conclusions  presented.  Formulas  for  the 
current  received  in  either  antenna  or  coil 
aerial  in  terms  of  current  in  either  type  of 
transmitting  aerial  are  given,  as  well  as 
comparison  formulas  giving  the  relative  per- 
formance of  antenna  and  coil  aerials  under 
various  conditions.  The  advantages  of  the 
condenser  type  of  aerial  are  presented.  The 
theory  and  nature  of  radiation  are  discussed, 
and  applied  to  the  elucidation  of  some  cur- 
rent fallacies.  The  basic  principles  of  de- 
sign of  aerials  are  given.  Desirable  lines  of 
future  research  are  pointed  out.  The  use  of 
the  coil  aerial  as  a direction  finder,  inter- 
ference preventer,  reducer  of  strays,  and 
submarine  aerial  are  not  among  the  sub- 
jects treated. 

The  Determination  of  the  Output  Characteris- 
tics of  Electron  Tube  Generators.  Bureau  of 
Standards. 

Owing  to  saturation  and  rectification  ef- 
fects in  three-electrode  vacuum  tubes,  the 
currents  which  they  deliver  to  any  type  of 
•output  circuit,  when  used  as  a generator, 
are  heavily  loaded  with  harmonics.  Experi- 
mental results  indicate  that  the  frequency 
of  the  oscillating  currents  generated  is  the 
natural  frequency  of  the  output  circuit. 
Hence  this  circuit  behaves  as  a filter  in  series 
with  the  tube  and  the  D.  C.  power  system, 
and  the  useful  output  current  is  approxi- 
mately sinusoidal,  whatever  the  distortion 
of  the  tube  currents,  depending  in  ampli- 
tude solely  upon  the  fundamental  consti- 
uents  of  the  tube  currents.  General  ex- 
pressions are  derived  for  the  power  and 
current  output  in  terms  of  static  character- 
istics of  the  generating  tube,  and  are  cor- 
roborated by  experimental  results  obtained 
with  a particular  tube. 

These  papers  are  now  ready  for  distribution. 
Any  one  interested  may  obtain  copies  by  address- 
ing a request  to  Bureau  of  Standards,  Washing- 
ton, D.  C. 


AMPLIFICATION 

Somewhat 

BEYOND  THE  USUAL 

is 

Secured  with  our  type  Q.  O.  coil, 
designed  on  a somewhat  different 
principle.  Its  somewhat  higher 
price  is  trifling,  results  considered. 

Type  Q.  O.  Coil,  mounted  . $7.50 
Type  Q.  O.  Coil,  unmounted  $5. 00 

Immediate  deliveries — From  most 
good  dealers.  Bulletins  Y and  Z 
sent  for  4-cent  stamps  list  our 
complete  line  of  high  grade,  moderately  priced,  apparatus  for  the  Radio 
Laboratory. 

THE  CAMBRIDGE  RECTIF IER 

illustrated  below  will  charge  your  storage  bat- 
teries at  home  from  any  alternating  current 
lamp  socket  cheaply  and  simply. 

It  is  fully  described  in  Bulletin  R. 

Clapp-Eastham  Co. 

161  Main  St.  Cambridge,  Mas*. 
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X A WARNING 

to  Manufacturers 

' | Importers 

Dealers 

j Jobbers 

* / Amateurs 

Purchasers 

I*  Users  of 

■ |t;  <hi^H  Vac vi vim  T vibes 

II  H The  Marconi V.T.  Patent  is  Basic 

United  States  Letters  Patent  to  Fleming,  No.  803,684, 

Tl  ™ November  7,  1905,  has  been  held  to  be  valid  by  Judge 

Fleming  Pet.  no.  803,684  Mayer  of  the  United  States  District  Court  for  the 

De  Fore.,  Pat.  no..  843.387-879,633  Southern  District  of  New  York,  and  by  the  United 

States  Circuit  Court  of  Appeals  for  the  Second  Circuit. 

It  is  a basic  patent  and  controls  broadly  all  vacuum  tubes  used  as  detectors,  amplifiers  or 
oscillions  in  radio  work. 

No  one  is  authorized  to  make,  sell,  import  or  use  such  tubes  for  radio  purposes,  other  than 
the  owners  of  the  patent  and  licensees  thereunder.  Any  others  making,  selling,  importing 
or  using  them  alone  or  in  combination  with  other  devices,  infringe  upon  the  Fleming  patent 
and  are  liable  to  a suit  for  injunction,  damages  and  profits.  And  they  will  be  prosecuted. 

THE  AUDIOTRON  AND  THE  LIBERTY  VALVE  ARE 
NOT  LICENSED  UNDER  THE  FLEMING  PATENT 


Fleming  Pat.  No.  803,684 
De  Forest  Pat.  Nos.  841.387-879,532 


The  price  of  the  genuine  Marconi  Do  not  take  chances  by  making,  im- 

V.  T.  delivered  is  $7.00  each.  The  porting,  selling,  purchasing  or  using 

standardized  socket  is  $1.50  addi-  vacuum  tubes  for  radio  purposes 
tionaL  The  standard  resistance,  com-  no‘  licensed  under  the  Reining  pat- 

plete,  costs  $1.00  and  is  made  in  licensed  ,ube>*’£r  radio  purposes 
the  following  sizes : A megohm,  yOU  secure  protection  under  the 
1 megohm,  2 megohms,  4 megohms,  Fleming  patent  and  avoid  the  risk 
6 megohms.  of  litigation  for  infringement  thereof. 

This  warning  is  given  so  that  the  trade  and  public  may  know  the  facts  and 
be  governed  accordingly. 

Send  all  remittance * with  order  to  COMMERCIAL  DEPARTMENT 

RADIO  CORPORATION  OF  AMERICA 
MARCONI  WIRELESS  TELEGRAPH  CO.  OF  AMERICA 

233  Broadway  Woolworth  Building  New  York 

Sole  Diatributora  for  De  Foreat  Radio  Telephone  & Telegraph  Co. 

Retail  Office  and  Exhibition  Rooms,  25  Elm  St.,  New  York 

Schofield  Bldg.,  Cleveland.  Ohio  Insurance  Exeh.  Bldg.,  San  Francisco,  Cal.  301  Commercial  Bank  Annex,  New  Orleans,  la. 

American  Bldg.,  Baltimore.  Md.  136  Federal  St..  Boston,  Mass.  109  South  2nd  St..  Philadelphia.  Pa. 
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WIR  EL  ESS  tr""1'- R,w 

Magnet  wire*,  mot  of*,  ex- 
perimenters' need*,  noveiliea  lifted  in  our  Catalogue  C-3. 
Assure  younelf  of  prompt  service  ar.d  right  prices  by  buying 
from  this  world  famed,  reliable.  Experimenters*  Supply 
House.  99  of  everp  hundred  order*  received  shipped 
within  24  houn.  Catalogue  C-3  FREE  on  request. 

THE  NEWMAN-STERN  CO..  Cleveland,  O. 


RADIO  APPARATUS 

Distributors  of  all  prominent  makes.  Largest  and  best  stock  of  any  house  in  New  England 


DE  FOREST  HONEY-COMB  COIL  INDUCTANCES 


Cat. 

No. 

Solid  wire. 
Appx.  wave  length 
range  with  .001  MF. 
Variable  condenser 

Price  on 
plug  mounted 

Llts  win 

fa*  Prlce  on 

t-at.No.  D,UK  mounted 

Cat. 

No. 

Solid  wire. 

Appx-  wave  length 

range  with  .001  MF.  Price  on 

Variable  condenser  plug  mounted 

Lltz  wire 

n . Price  on 

cat. imo.  plug  mounted 

L-2S 

170-375 

$1.40 

LL25 

$1.40 

L-300 

1340-4800 

$2.10 

LL300 

$2.66 

L-35 

200-515 

1.45 

LL35 

1.45 

L-400 

1860-6300 

2.25 

LL400 

3.10 

L-50 

240-730 

1.52 

LL50 

1.64 

L-500 

2340-8500 

2.40 

LL500 

3.35 

L-75 

330-1030 

1.60 

LL75 

1.70 

L-600 

2940-12000 

2.65 

LL600 

3.00 

L-100 

450-1460 

1.70 

LL100 

1.76 

L-750 

3100-15000 

2.80 

LL750 

3.20 

L-150 

660-2200 

1.80 

LL150 

2.16 

L-1000 

5700-19000 

3.00 

LL1000 

3.75 

L-200 

860-2850 

1.90 

LL200 

2.28 

L-1250 

5900-21000 

3.35 

LL1250 

4.16 

L-250 

1120-4000 

2.00 

LL250 

2.50 

L-1500 

7200-25000 

3.60 

LL1500 

4.68 

Cat.  No.  LC-100 — Inductance  coil  mounting  with  gears  but  without  base  to  hold  three  coils.  Primary,  secondary  and 

tickler  $9.00 

Cat.  No.  LC-101 — Same  as  above,  but  mounted  on  oak  base 12.00 

Cat.  No.  ULC-100 — Same  as  No.  LC-100,  but  mounted  on  Unit  panel 10.00 

All  coils  and  mountings  postpaid  to  any  part  of  the  U.  S. 

All  orders  shipped  the  same  day.  Give  us  a trial!  ! ! Send  6 cents  in  stamps  for  new  catalog  just  out!  ! ! 

F.  D.  PITTS  CO.,  Inc.  ( Dept.B)  12  Park  Square,  Boston,  Mass. 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 

Digitized  by 


New  Undamped  Wave  Coupler  No.  749 


Our  new  coupler  No.  749  la  32"  long,  9" 
wide,  and  10*  high,  over  all,  and  on  an 
average-sized  Antenna  tunes  to  16,000 
meters.  This  coupler,  used  with 
the  new  CHAMBERS*  SYSTEM  or 
CIRCUIT,  will  bring  in  signals 
from  domestic  and  foreign  Arc  Sta- 
tions surprisingly  loud  and  clear. 
Note  the  difference  in  size  of  our 
No.  748  and  No.  749. 

We  claim  to  be  the  original  in- 
of  a SYSTEM  or  CIRCUIT 
reception  of  the  undamped 
waves  without  the  use  of  Loading 
Coils  or  Oscillating  Colls,  as  they 
are  sometimes  called;  as  with  our 
SYSTEM  or  CIRCUIT  only  two  Inductively  Coupled  Colls 
are  necessary.  Circuit  supplied  with  each  coupler.  Price 
Send  for  descriptive  matter. 

F.  B.  CHAMBERS  & CO.  2046  Arch  Street,  Philadelphia.  Pa. 


Graduating  Students  Every  Week 

and  placing  them  in  lucrative  positions  on  land  and  sea 

SERVICE  RADIO  SCHOOL 

Conceded  to  bo  the  Foremost 

We  also  give  Correspondence  Course. 

IM.L.  SOS-2  Pa.  Av*.  ...  VssUaftaa,  D.  C 


LEARN  WIRELESS  TELEGRAPHY 

Fascinating  and  Educational  Work  Big  Salaries  Prepare  Now 

The  United  States  Shipping  Board  is  making  heavy  demands  upon  usfor  Dodge -trained  wireless  oper. 
ators.  Travel  all  over  the  world,  secure,  free,  unsurpas  _d  living  accommodations  and  earn  a bigsalary. 

IVe  Also  Teach  Morse  Wire  Telegraphy  and  Railway  Recounting 
School  established  45  years.  Endorsed  by  vireless,  railway  and  telegraph  officials.  Low 
rates.  Students  can  earn  living  expenses  while  attending  school.  Catalog  Free.  Write  Today. 
Oodge-s  Telegraph  and  Wireless  Institute  loth  at.  Valparaiso,  Indiana 


RADIO  INTELLIGENCE  BUREAU 

EARN  $125  to  $150  per  Month 
COMPLETE  COURSE  ulaie  Pro- 
PRACTICE  BUZZER  SET  $10  paid 

Course  prepared  by  a leading  authority  on 
the  subject.  All  questions  answered  free 
after  purchase  of  course.  The  entire  faculty 
is  at  your  command  to  solve  your  problems. 
U7o  nMlon  Wireless  Receiving  sets; 

c wireless  Transmitting  sets; 

Wireless  Telephone  sets;  Underground 
“Rogers’’  installations,  complete  or  indi- 
vidual instruments,  at  nominal  cost.  Build 
your  own  apparatus  at  one-tenth  the  cost. 
We  furnish  dimensions,  drawings,  and  dia- 
grams complete.  Special  Questions  answered 
by  our  Query  Department  at  25c  each.  If 
questions  involve  considerable  research  work, 
etc.,  a special  charge,  not  to  exceed  15.00,  Is 
made. 

RADIO  INTELLIGENCE  BUREAU 

864  Roosevelt  PI.  I>ept.  C New  Orleans,  I -a. 
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BATTERIES 

MANUFACTURED 

BY 

THIS  COMPANY 
ARE  USED 

by  Large  Central  Light- 
ing and  Power  Com- 
panies. 

By  Telephone  and  Tele- 
graph Companies  and 
for  Wireless. 

For  Mine  Locomotives, 
Battery  Street  Cars, 
Railway  Signals,  Etc. 
For  Electrical  Vehicles 
and  Industrial  Trucks. 
For  Automobile  Start- 
ing and  Lighting. 


“JBxibe”  Batteries 

have  earned  their  right  to  first  consideration  for  Wireless 
Service  and  Emergency  Lighting.  In  this  and  other  fields 
where  the  application  of  storage  battery  power  is  an  im- 
portant factor,  they  have  proved  their  ability  to  give  in- 
stant and  adequate  power,  and  long  life. 

Thirty-one  years  of  storage  battery  building  experience  is 
built  into  “CXfbe”  Battery.  That  experience  is  an  assur- 
ance of  consistent  and  dependable  storage  battery  per- 
formance to  the  “fixibe”  user. 

The  Electric  Storage  BattekyCo. 

The  largest  manufacturer  of  Storage  Batteries  in  the  world. 

18S8  . PHILADELPHIA  - 1919 

York  Chicago  Cl  ewe  land  Rochester  Minneapolis  Washington  Denver 

Boeton  St.  Louis  Atlanta  Pittsburgh  Kansas  City  Detroit  San  Francisco 

Special  Canadian  Representative  Chas.  E.  Goad  Engineering  Co.,  105  Bond  St,  Toronto 


'Exit*" 

r^t 


Bunnell  Instruments  Always  Satisfy 


Our  Jove  Detectors  Simplest  and  Best 

Sample  mailed  for  $1.44  Tested  and  Guaranteed  Galena  25  cents 

Our  Keys,  Spark  Gaps,  Condensers.  Transformers,  etc.,  are  high  grade  hut  inexpensive 

Sent  stamp  for  our  No.  42-W  Catalog. 

J.  H.  BUNNELL  & CO.  - - - 32  Park  Place,  New  York  City,  N.  Y 


CON 


INSTITUTE 

25  Elm  Street,  New  York  City 


More  than  200  young  men  are  enrolled  in  our  classes 
preparing  for  employment  in  the  Merchant  Marine. 

The  demand  for  EXPERT  WIRELESS  OPERATORS 
is  enormous.  The  position  is  most  remunerative  and 
the  work  is  unusually  pleasant. 

The  junior  ship  operator  receives  $100  per 
month,  the  senior  $125  per  month,  to  which  is 
added  $3.00  per  day  subsistence  pay  when  the  ship 
is  in  port. 

You  may  enjoy  the  life  of  a globe-trotter  and  receive 


Telephone,  Barclay  7610 


this  salary  by  studying  from  three  to  four  months  at 
the  Institute. 

Prospective  applicants  are  urged  to  investigate  our 
course  before  enrolling  elsewhere.  Remember  that  by 
far  the  greatest  number  of  assignments  to  the  ship  serv- 
ice are  made  in  New  York  City. 

The  Trans-oceanic  Division  of  the  Marconi  Company 
is  in  need  of  expert  Continental  Morse  operators. 

Write  us  for  facts  regarding  the  present  radio  situ- 
ation. 

We  have  more  than  6,000  graduates  to  our  credit. 


AMERICA’S  FOREMOST  SCHOOL 

FOR  INSTRUCTION  IN 

WIRELESS  TELE  G]R  A P H Y 

Afternoon  and  Evening  Classes  throughout  the  year. 

Branch  School : New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 

Address  all  inquiries  to  Director  of  Instruction 
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The  Lafayette  Trans -oceanic  Station  Near  Bordeaux,  France,  Showing  Eight  Towers,  Each  825  Feet  High 


How  Vacuum  Tubes  Are  Tested 
Radio  Operating  as  a Career 

Digitized  by  VjOO 

Tw.-%  rif  ^no.'i r,  1 F p rs tnrr s in  Tl'i^  T • "*'> 


F TO  THE  NAVY 


Electros* 

MARK  >■ 


INSULATION 

MADE  IN  AMERICA 


INSULATION 

MADE  IN  AMERICA 


"By  courier,  coach  and  sail-boat,  it 
took  days  for  the  news  of  Waterloo 
to  reach  London.  During  Lieut 
Commander  Read’s  flight  to  Halifax, 
Assistant  Secretary  Roosevelt  in 
Washington  sent  a radio  message  to 
NC-4.  of  whose  position  in  air  he  had 
no  knowledge.  In  three  minutes  he 
had  a reply.” 

Extract  from  New  York  World.  June  S. 
1»1». 


Louis  Steinberger's  Patents 


ELF.CTROSE  INSULATORS 

FIRST  TO  CROSS  OCEAN  IN  AIR 


Standard  of  the  World  for  High  Frequency  Currents  Used  by  UNITED 
STATES  NAVY  and  ARMY,  and  the  Wireless  Telegraph  and  Telephone 

Companies 


NC-4— ELBCTR08E  Equipped 


8.  O twain  and  U.  S.  8.  Me  Don  gal  Wnrklnjr  Up  a Smoke 
Screen — ELECTROSE  Equipped. 


U.  8.  8.  0-2 — ELECTROSE  Equipped. 


Mfedat  and 
Diploma  rereiftd 
at  World’* 
Columbian  Etpo- 
aition,  Chicago, 
1893 


INSULATION 


■JL  W rt.shir.glon 
G Front  Street 
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Thermo* Ammeters,  Milliammeters 
and  Current-Squared  Meters 
For  Radio  Service 


Model  425  Instruments 

(3)4  inches  in  diameter) 

are  particularly  adapted  for  use  on  small- 
size  Radio  panels  where  space  is  an  im- 
portant factor. 


These  Instruments  are  unaffected  by 
temperature  changes;  have  50%  safe  over- 
load capacity;  are  low  in  power  con- 
sumption. 

They  are  for  use  on  Audio  and  Radio 
frequencies. 


The  Current  Squared  Meter  is  ideal  for 
use  on  wave  meters  and  wherever  decre- 
ment measurements  are  to  be  made. 


Write  for  information 


Weston  Electrical  Instrument  Company,  27  Weston  Ave.,  Newark,  N.J 


New  York 
Chicago 
Philadelphia 
Boston 


Cleveland 
Detroit 
St.  Louis 
San  Francisco 


Denver 

Cincinnati 

Pittsburgh 

Richmond 


Buffalo 
Minneapolis 
New  Orleans 
Jacksonville 


Rochester 

Seattle 

Toronto 

Montreal 


Halifax 
Winnipeg 
Vancouver 
Calgary,  Alta. 


And  in  Principal  Cities  Throughout  the  World 
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Learn  The  Code 
With  The  OMNIGRAPH 

The  Omnigraph  Automatic  Transmitter  will  teach  you  the  Code — at  home — in  the  shortest  possible  time  and  at  the 
least  possible  expense.  Connected  with  Buzzer  or  Buzzer  and  Phone,  the  Omnigraph  will  send  you  unlimited  Conti- 
nental messages,  by  the  hour,  at  any  speed  you  desire.  It  will  bring  an  expert  Operator — right  into  your  home — and  will 
quickly  qualify  you  to  pass  the  examination  for  a first  grade  license. 


„ — ^ 4341  Richardson  Ave., 

ITS  ® New  York  City. 

\ ?11  T Jan.  21,  1920. 

_ j II  L THE  OMjtflGRAPH^MFG.  CO. 

a 7 ' Gentlemen: — I wish  briefly  to  commend -your  very  excellent  Automatic  Transmitter.  Re- 

^r'  \ir  ! iigjk  cently^  I was  successful  in  obtaining^  a first-class  Commercial  Radio  License  and  I believe 

S 1 51  | I took  a four  weeks  course  at  a Resident  Radio  School  in  Theory  only.  I relied  on  the 

^ I Jw  f Omnigraph  to  get  my  Code  to  the  proper  speed,  and  the  Omnigraph  did  it. 

G I was  one  of  two  in  a class  of  eighteen  to  obtain  a first-class  License.  The  stumbling 

block  for  the  others  was  CODE  ....  And  I know  that  a short  time  receiving  Omni- 
graph  messages  daily  would  have  enabled  them  to  pass  the  examination  as  easily  as  I did. 
j I believe  the  Omni^raph  to  be  the  easiest,  quickest  and  cheapest  method  to  learn  the 

Cordially  gg0  E SELLERS. 

The  Omnigraph  is  used  by  several  departments  of  the  U.  S.  Government  and  by  a large  number  of  the  leading  Uni- 
versities, Colleges,  Technical  and  Telegraph  Schools  throughout  the  U.  S.  and  Canada. 

The  Omnigraph  is  also  used  by  the  Bureau  of  Navigation  in  testing  applicants  applying  for  a Radio  License. 
Thousands  have  learned  both  the  Morse  and  Wireless  Codes  with  the  Omnigraph. 

Send  for  free  catalog  describing  three  models — $12  to  $28.  Do  it  to-day.  The  Omnigraph  is  sold'  under  the  strong- 
est of  guarantees — if  not  as  represented,  your  money  back  for  the  asking. 

THE  OMNIGRAPH  MFG.  CO.,  39C  Cortlandt  St,  N.  Y. 
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Radio  Equipments  i 
require  the  highest 
grade  of  instruments 
consistent  with  reliable 
service  and  the  available 
space. 
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The  Type  B X 


was  especially  developed  for  Radio  application. 
Operating  on  the  D’Arsonval  principle,  it 
will  measure  vacuum-tube  filament  currents 
^ and  other  direct  currents  used  in  wireless 
work,  while  for  radio  frequency  cur- 
'“•Y£fvS^.  rents  it  is  provided  with  a self- 
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Federal  Radio  Accessories  and  Parts 


Are  Distinguished  for  Their 
Reliability,  Quality  and  Efficiency 

WRITE  FOR  BULLETIN  101  AND  102 

federal  TfpaA.H’fii  Transformer 


riClassn  VTChasB 


Detetfor 


No.  226-W 


Type  A 


AUDIO  FREQUENCY 
Transformer 
$7.10  each 


CIRCUIT  WITH  TWO  STAGE  AMPLIFIER 


No.  S2-W  2200  Ohms 


LIBERTY  HEAD  SET 
$12.50  per  set 


One  226-W  Transformer  with  one  Marconi  V.  T.  gives  an  energy  amplification  of  400  times. 

(Audibility  amplification  of  20  times.) 

Two  226-W  Transformers  with  two  Marconi  V.  T.’s  give  an  energy  amplification  of  160,000  times. 

(Audibility  amplification  of  400  times.) 

Federal  Telegraph  and  Telephone  Co. 

Buffalo,  New  York 


Every  Month  in  the  Year 

brings  its  need  for  new 

RADIO  EQUIPMENT 

Whether  it  is  a Transformer,  Condenser,  Quenched  Gap,  Radiophone  or  Vacuum 
Tube  you  are  assured  that  we  carry  it  in  stock. 

And  so — the  next  time  you  find  it  necessary  to  add  to  your  equipment,  why 
not  write  us  for  price  and  description  of  the  particular  piece  of  apparatus  you 
require  ? 

Bulletin  14  will  be  sent  upon  receipt  of  10  cents — 
amount  may  be  deducted  on  first  dollar  order. 


88  BROAD  ST. 


ATLANTIC  RADIO  CO.,  Inc. 

AD  ST.  BOSTON  9,  MASS. 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by 


March,  1920 


THE  WIRELESS  AGE 


5 


Two  Famous 

RADISCO  SPECIALTIES 


RADISCO  COILS 

conceded  by  several  well  known  Radio  Men  to  be  far  superior 
to  any  similar  type  of  Inductances.  Made  in  seventeen  sizes, 
tapped  and  plain.  Wave  length  range  from  200  to  20,000  meters, 
priced  from  60c.  to  $4.85.  Plentiful  supply  in  stock  at  all  Rad- 
isco  Agencies. 


RADISCO  BETTER  “B”  BATTERY 

is  made  according  to  Government  specifications  in  two  (2)  sizes — 

354x2x254"  and  654x4x3".  A first-class  15  cell,  5 group  battery,  VARI- 
ABLE VOLTAGE  (Pat  applied  for)  is  a special  feature  of  this  bat- 
tery  which  enables  you  to  provide  critical  voltage  regulation  for  your 
vacuum  tube  by  means  of  a switch  connection  with  cells,  taps  of  '* 

which  have  been  taken  off.  Very  economical  and  convenient.  If  one 
cell  goes  bad  just  test  each  group  of  3 cells  and  short  circuit  the  bad 
one.  Price,  small  size,  $1.40.  Large  size,  $2.40,  at  any  agency,  or  if  ,,  , 

ordered  by  mail  include  postage  for  2 pounds  on  small  size  and  5 •»" 

pounds  on  large  size. 


RADISCO  AGENTS  carry  only  apparatus  of  proven  merit.  Look  for 
the  Radisco  trade  mark  on  all  parts  you  buy  and  be  sure  of  getting 
efficient  apparatus. 


IB  ■ QlOO-OarO«UTMGO>MNY  j 

| radisco  1 1 

• APPARATUS  • | 

WWW 

BETTER  'B"  BATTERY 

MOO  DISTRIBUTING  CO. 
NCWAR*  NEW  JCRH' 


Below  are  listed  a few  of  the  reliable  firms  who  carry  the  RADISCO  COILS,  Better  “B”  Batteries  and  are  our 
Agents  for  all  other  standard  apparatus  of  merit. 

COMMUNICATE  YOUR  WANTS  TO  THEM. 


ALBANY,  N,  Y. 

E.  L.  Long, 

21  Magnolia  Terrace 

ATLANTIC  CITY,  N.  J. 
Independent  Radio  Supply  Co. 
118  So.  New  Jersey  Ave. 

BEINVILLE,  QUEBEC,  CAN. 
Canadian  Radio  Mfg.  Co. 

BOSTON,  MASS. 

Atlantic  Radio  Co., 

34  Batterymarch  St. 

BROOKLYN,  N.  Y. 

Kelly  & Phillips  Electric  Co., 
312  Flatbush  Ave. 

BRONX,  NEW  YORK  CITY. 
Amateur  Wireless  Equipment 
Co, 

1390  Prospect  Ave. 

CHICAGO,  ILL. 

Chicago  Radio  Laboratories, 
1316  Carmen  Ave. 

EUREKA,  ILL. 

Klaus  Radio  Apparatus 


HAMPTON,  N.  H. 

DeLancey  Felch  & Co., 

LOS  ANGELES,  CALIF. 

The  Wireless  Shop, 

511  W.  Washington  St 

McKeesport,  pa. 

K.  & L.  Electric  Co., 

427  Olive  Street. 

NEW  ORLEANS,  LA. 

L.  A.  Rose, 

4323  Magnolia  Street. 

NEWARK,  N.  J. 

A.  H.  Corwin  & Co., 

4 West  Park  Street. 

NEWCASTLE,  PA. 

Pennsylvania  Wireless  Mfg.  Co., 
507  Florence  Ave. 

“8HA” 

PHILADELPHIA,  PA. 
Philadelphia  School  of  Wireless 
Telegraphy, 

Broad  and  Cherry  Streets. 


PROVIDENCE,  R.I. 

Rhode  Island  Elec.  Equip.  Co., 
45  Washington  Street. 

PITTSBURG,  PA. 

Radio  Electric  Co., 

4521  Forbes  St. 

SCRANTON,  PA. 

Shotton  Radio  Mfg.  Co., 

P.  O.  Box  3 

Branch  8 Kingsbury  St, 
Jamestown,  N.  Y. 

SPRINGFIELD,  MASS. 

Electric  Service  Co^ 

585  Armory  Street. 

TORONTO,  ONT.,  CAN. 

The  Vimy  Supply  Co., 

585  College  Street. 

WASHINGTON,  D.  C. 

National  Radio  Supply  Co., 

1405  U Street,  N.  W. 

WICHITA,  KAN. 

The  Cosradio  Co., 

1725  Fairmount  Ave. 


If  none  of  the  above  agencies  are  in  your  vicinity,  communicate  with 


RADIO  DISTRIBUTING  COMPANY 


Newark.  New  Jersey 
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THE  LATEST  DEVELOPMENT 

IN  THE  WIRELESS  FIELD  (No.  3) 


THE  PHOTOGRAPH  of  the 
“WICONY”  Type  WI-125A 
Amplifier  does  not  show  up 
much  better  than  ordinary  ampli- 
fiers. An  actual  inspection  of  the 
instruments,  however,  immediately 
shows  the  difference. 

We  claim,  without  hesitation,  that 
this  instrument  is  electrically  and 
mechanically  the  finest  amplifier 
made  in  this  country  either  for 


TWO  STAGE  AMPLIFIER 

W »|RElE$$  IMPROVEMENT  CO  w 


a * * 

N ^ N, 

S N -o 

<»  J 


' ■'0*0  * 


^ ^ r . r 


Navy,  Army, 
or  commer- 
two  stage  amplifier  cial  account, 

Type  WI-125A  T • 

It  is  an  ultra 
refinement  of  the  Navy  Amplifier 
and,  for  those  who  require  the 
best  appearance  as  well  as  the 
best  operating  results,  we  offer  it 
at  a price  which,  comparatively 
speaking,  is  extremely  low. 

The  above  is  equally  true  of  our  Audion 
Control  Box,  Type  WI-129A,  which  con- 
tains a filter  system  so  that  it  can  be  used 
on  a 1 10  volt  line  as  well  as  with  a battery. 

The  price  of  either  instrument  is  $75.00, 
which  will  be  refunded  without  question 
if  the  purchaser  is  not  fully  satisfied. 


* ^ * 


AUDION  CONTROL  BOX 

- * MJfnV  «AT  »trc  •■-«>•«  AO  IT 

WIRELESS  IMPROVEMENT  CO 

A'Af'.'U  At  W TOM  U (A 
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AUDION  CONTROL  BOX 

Type  WI-129A 


WIRELESS  IMPROVEMENT  COMPANY,  Inc. 

Radio  Engineers,  Manufacturers  and  Distributors, 

47  West  Street,  New  York,  U.  S.  A. 


If  this  page  is  cut  out  and  appended  to  the  same  page  cut  from  the  editions  to  fol- 
low, a complete  file  of  very  interesting  information  will  soon  be  available.  (No.  3) 
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America  and  France  Linked  by  Wireless  Telephone 

A NOTHER  triumph  of  the  wireless  telephone  is  re- 
corded.  American  engineers  have  succeeded  in 
talking  over  the  wireless  telephone  direct  from  New 
Brunswick,  N.  J.,  to  points  in  France. 

A.  E.  Reoch,  plant  engineer  of  the  Radio  Company  of 
America,  reports  that  the  talk  to  France  was  accom-' 
plished  at  the  New  Brunswick  wireless  station  of  the 
company  by  using  the  new  Alexanderson  alternator. 

Scientists  who  discussed  the  situation  predicted  that 
before  next  Summer  wanes  it  will  be  possible  to  obtain 
a direct  wireless  connection  with  London,  Paris,  Berlin 
or  even  Tokio  with  the  same  ease  as  to  call  up  any 
point  on  the  wired  long  distance  service  and  hear  the 
human  voice  perfectly. 


Marconi  on  the  Future  of  Wireless 

UGLIELMO  MARCONI,  in  a signed  article  in  the 
Nuvo  Giornale  of  Florence  on  the  predicted  revo- 
lution in  wireless  communication,  says  : 

“Eventually  science  will  find  a way  of  directing  elec- 
trical energy  without  wires  in  an  absolutely  straight 
line.  The  result  will  be  less  expenditure  of  energy 
for  short  distances  and  hence  less  expense  for  mes- 
sages. Once  directive  control  has  been  established  we 
shall  undoubtedly  be  able  by  means  of  powerful  ma- 
chines to  girdle  the  whole  world  with  waves  of  elec- 
tric energy  without  wfires.” 

Marconi  describes  a radio  telegraphic  receiver  no 
bigger  than  a gramophone  by  means  of  which,  with- 
out any  other  communication  with  the  atmosphere,  he 
receives  all  day  in  his  study  every  scrap  of  wireless 
news  sent  to  the  European  press.  He  says  that  very 
soon  with  an  instrument  of  this  kind  “bankers,  poli- 
ticians and  business  men  in  general  will  be  able  from 
minute  to  minute  to  keep  themselves  in  contact  with 
both  hemispheres.”  He  continues  : 

“Very  soon,  too,  that  miserable  ticking  machine  on 
which  all  newspaper  offices  depend  will  yield  place  to 
this  mighty  invention,  which  is'suitable  for  news  send- 
ing, news  receiving  and  simultaneous  communication 
with  any  number  of  receiving  stations. 

“With  that  installment  of  radio  telegraphic  receivers 
throughout  the  civilized  globe  in  every  public  school, 
university  and  library,  the  prevailing  languid  interest 
of  the  public  in  international  happenings  will  be  im- 
menselv  stimulated.” 


An  English  Home  Wireless  Telephone 

A COMPANY  is  offering  for  sale  in  Great  Britain  a 
“home  wireless  telephone”  apparatus  contained 
in  a box  light  enough  to  be  carried  by  a leather  handle. 


It  is  said  the  outfit  is  capable  of  receiving  messages 
from  all  the  principal  wireless  stations  in  Europe. 

It  needs  only  to  be  placed  on  a table  and  the  sound- 
ing telephones  connected  and  it  is  ready  for  use.  No 
external  “aerial”  is  required.  It  costs  $150. 


This  mystic  maze  becomes  clear  when  it  is  explained  that  it  is  a view 
from  the  inside  through  the  top  of  a wireless  tower  aboard  the  U.  S.  S. 

Army  Rifle 

Ban  on  German  Wireless  to  American  Press  Lifted 

A MERICAN  correspondents  in  Berlin  have  had  re- 
stored  to  them  the  privilege  of  using  the  direct 
wireless  to  America,  as  a result  of  vigorous  protest  by 
several  newspaper  men  against  the  application  to 
them  of  Paragraph  197  of  the  Versailles  Treaty. 

In  answer  to  the  protest  which  the  American  cor- 
respondents sent  to  the  German  Foreign  Office  and 
■which  was  then  placed  before  the  naval  sub-commis- 
sion headed  by  Admiral  Charlton,  of  the  Inter-Allied 
Control  Commission,  the  Foreign  Office  was  advised 
that  there  is  no  objection  to  restoring  the  use  of  the 
wireless  to  the  American  press. 
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Congress  Considers  New  Navy  Radio  Bill 

/CONSIDERATION  of  the  Greene  resolution  spon- 
sored  by  Secretary  of  the  Navy  Daniels  authoriz- 
ing the  use  of  naval  radio  stations  for  commercial  and 
press  messages  was  begun  March  1 by  the  House  Com- 
mittee on  Merchant  Marine  and  Fisheries. 

The  resolution  states  that  in  view  of  the  recent  exec- 
utive order  of  the  President  returning  all  radio  stations 
taken  over  by  the  Government  to  their  owners  and  re- 
moving war-time  restrictions,  it  is  unlawful  under  the 
act  of  August  13,  1912,  for  the  naval  radio  stations  to 
handle  commercial  messages  except  where  there  is  no 
commercial  radio  station  operating  continuously  for 
general  public  service  within  100  miles. 

A strong  effort  has  been  made  to  induce  Congress  to 
authorize  the  Naval  Communication  Service  to  con- 
tinue to  handle  commercial  messages,  not  as  a com- 
petitor of  the  private  companies  but  as  an  aid  to  them, 
taking  only  such  business  as  they  cannot  care  for  and 
at  such  rates  as  they  have  fixed. 

Officers  of  the  naval  radio  service  have  prepared  a 
bill  which  gives  the  Government  the  right  to  transmit 
messages  over  its  installations  when  communication 
through  other  channels  is  congested  or  for  any  reason 
interrupted.  The  measure  also  excludes  private  com- 
panies from  the  Canal  Zone,  certain  of  our  Pacific  pos- 
sessions and  unless  authorized  by  the  Government, 
from  American  possessions  in  the  West  Indies.  All 
these  areas  will  have  a Government  radio  service  and 
the  naval  coast  stations  will  also  be  allowed  to  handle 
commercial  messages  between  ships  and  the  shore. 

The  plan  also  involves  the  transfer  of  radio  control 
from  the  Commissioner  of  Navigation  in  the  Depart- 
ment of  Commerce,  to  a national  radio  commission  of 
four  members. 


Savannah  Gets  New  Navy  Wireless  Station 

'T'HE  new  wireless  station  in  Savannah  will  be  situ- 
ated  on  the  Ogeechee  road  site. 

At  present  the  station  only  has  one  125-foot  tower; 
the  new  station  will  have  two. 

The  city  contributes  the  site  for  the  station.  The 
new  plant  will  be  modern  in  every  way  with  a Cali- 
fornia bungalow  style  of  building. 


Buffalo  to  Have  New  Government  Radio  Building 

rPHE  government  is  proposing  the  erection  of  a new 
*■  radio  building  in  Buffalo.  According  to  a circular, 
sealed  proposals  for  the  building  were  sought. 

The  building,  which  is  to  be  erected  on  army  land 
adjacent  to  the  lighthouse  department  grounds,  will 
be  two  stories  in  height,  of  frame  construction. 


Movies  Picture  Operation  of  Wireless  Telephone 

'T'HE  wireless  telephone  is  being  presented  as  a 
scientific  feature  of  the  Goldwyn-Bray  Pictograph. 
In  the  stress  of  the  world  war,  the  mechanism  was  per- 
fected by  which  the  human  voice  talks  across  the 
ocean,  and  the  Bray  Pictures  Corporation  shows  how 
the  marvel  is  accomplished.  The  device  for  transmit- 
ting electric  waves  which  travel  great  distances  is  pic- 
tured so  that  even  a child  can  understand  how  the 
electric  waves  are  made  to  carry  sound. 


Wireless  ’Phone  Messages  Between  Berlin,  Sweden 
and  Moscow 

'T'RIALS  of  the  wireless  telephone  between  Berlin 
A and  Karlsborg,  Sweden,  a distance  of  435  miles, 
and  between  Purlin  and  Moscow,  a distance  of  1,055 
miles,  have  pi  d successful,  according  to  accounts  of 
the  tests  in  t!  ferlin  press. 


Wireless  Reports  Shipwreck  Off  Newfoundland 

'T'WENTY-ONE  men  perished  as  a result  of  sinking 
off  Newfoundland  of  the  British  steamer  Brad- 
boyne,  formerly  the  War  Panther,  according  to  wire- 
less advices  received  at  the  Marine  and  Fisheries 
Bureau. 

A lifeboat  from  the  steamship  Oxonian,  attempting 
to  rescue  the  crew  of  the  Bradboyne,  was  swamped, 
with  loss  of  the  second  officer  and  five  members  of  the 
crew.  Fifteen  men  perished  when  the  Bradboyne  sank. 

Captain  G.  D.  Rees  and  second  officer  Bellas  of  the 
Bradboyne  were  picked  up  bjr  the  steamer  Monmouth. 
The  Oxonian  wirelessed  she  was  returning  with  26 
members  of  the  Bradboyne’s  crew. 


France  Plans  Colonial  Wireless 

’T'HE  head  of  the  French  government  wireless  de- 
partment  has  worked  out  in  detail  a plan  which, 
if  it  is  adopted,  will  put  France  in  wireless  communica- 
tion with  all  French  territory  the  world  over. 

What  he  proposes  is  a continuous  line  of  wireless 
stations  of  about  3,700  miles  range  which  will  include 
Tahiti,  New  Caledonia,  Indo-China,  Djibuti,  Senegal, 
Martinique  and  France. 

France,  of  course,  would  be  the  center  of  this  world- 
wide system  of  communication,  and  would  do  its  part 
with  one  station  of  medium  power  for  the  transmis- 
sion of  messages  to  North  Africa  and  three  stations 
of  sufficient  power  to  reach  respectively  the  United 
States,  Martinique  and  Brazil,  and  West  Africa  and 
Djibuti. 

In  addition  to  the  four  stations  in  France,  the  plan 
calls  for  three  double  stations,  which  means  a large 
station  and  a medium  one  respectively,  in  West  Africa, 
at  Djibuti  and  in  Indo-China;  stations  of  high  power 
at  Martinique,  Tahiti  and  New  Caledonia,  and  stations 
of  medium  power  in  Morocco,  Algeria,  Tunisia,  Congo, 
Madagascar  and  French  India. 


Peru  Opens  Two  New  Stations 

'T'HE  Peruvian  Department  of  Internal  Affairs  has 
. announced  that  the  radio  stations  which  have 
been  under  construction  for  some  time  past  at  Eten 
and  Trujillo  are  now  in  operation.  This  gives  Peru 
a service  without  interruption  from  north  to  south, 
with  stations  at  Paita,  Eten,  Trujillo,  Lima,  Callas, 
Pisco,  Chala.  Arequipa  and  Ilo.  Radio  stations  were 
first  established  to  provide  communication  between  the 
capital  and  the  eastern  Mentana  and  Iquitos  on  the 
Amazon.  This  line,  with  relays  at  Pto.  Bermudez, 
Masisea,  Orellana  and  Requena,  all  points  on  the 
Ucayali  river,  has  been  in  successful  operation  for  the 
past  decade  and  has  proved  of  the  greatest  benefit,  as 
a number  of  weeks  are  ordinarily  consumed  in  making 
the  overland  trip  from  Lima  to  Iquitos,  the  head  of 
river  navigation  in  the  Amazon  basin. 
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Wireless  Saves  Man’s  Life  at  Sea 

T_T  OW  a man’s  life  was  saved  by  wireless  communi- 
-*■  cation  which  changed  the  courses  of  two  ships 
was  told  on  the  arrival  at  Baltimore  of  the  Shipping 
Board  steamer  West  Hartley,  from  Avonmouth  and 
Manchester. 

While  the  West  Hartley  was  bound  out  from  Balti- 
more on  her  last  trip,  Ignacio  Minan,  forty-eight  years 
old,  was  taken  seiiously  ill.  There  was  no  doctor  on 
board,  and  Captain  E.  J.  Preston,  believing  that  a sur- 
gical operation  was  needed  to  save  Minan’s  life,  got 
into  communication  with  the  transport  President 
Grant,  eighty  miles  astern,  bound  for  New  York.  The 
two  ships  turned  about  and  met. 

Minan  was  unconscious  when  the  transfer  was  made 
in  a small  open  boat.  The  operation  was  performed 
aboard  the  President  Grant. 


Sister  Missing  13  Years  Found  by  Wireless 

T OCATED  by  a wireless  telegraph  dispatch  sent  out 
from  her  brother’s  amateur  plant,  Cleo  Archer,  17 
years  old,  lost  for  13  years,  has  been  restored  to  her 
mother’s  home  in  Toledo. 

Two  weeks  ago  Lester  Archer  sent  out  a wireless 
call  to  all  amateur  plants  within  the  radius  of  800 
miles,  asking  them  to  help  locate  his  sister.  Even- 
tually he  was  informed  that  she  could  be  found  on  a 
farm  near  Rockford,  Ohio.  Young  Archer  went  to  the 
farm  of  Ellis  Williams  and  claimed  his  sister,  who  had 
been  removed  from  a children’s  home  near  Lima,  Ohio, 
thirteen  years  ago  and  had  been  sought  by  her  mother 
in  many  cities. 


U.  S.  Weather  Reports  by  Wireless 

OPHE  sending  of  weather  forecasts  by  wireless  tele- 
phone  to  Wisconsin  farmers  is  a plan  now  being 
worked  out  by  the  United  States  weather  bureau  sta- 
tion at  the  University  of  Wisconsin,  to  carry  informa- 
tion concerning  sudden  changes  in  weather  more 
rapidly. 

Such  a plan  will  eliminate  telegraph  service  and  slow 
telephone  communication  to  individual  farmers.  Far- 
mers within  a radius  of  100  miles  of  Madison,  who 
install  an  inexpensive  wireless  telephone  receiving  out- 
fit, such  as  is  now  built  commercially,  will  be  able  to 
receive  the  new  service  at  a certain  time  every  morn- 
ing. No  code  need  be  learned  for  the  wireless 
telephone  message  is  received  like  a wire  telephone 
message. 

The  present  plan  is  for  the  weather  bureau  to  send 
the  weather  report  to  the  physics  department  at  the 
university,  to  be  sent  out  from  the  university  wireless 
telephone  station  to  all  persons  who  wish  to  receive 
the  service. 


Shipping  Losses  Prevented  by  Wireless  at  New  York 

Port 

YV/'HEN  the  most  severe  storm  of  late  years  struck 
the  North  Atlantic  Coast  recently,  early  warn- 
ings are  credited  with  having  prevented  serious  losses 
to  shipping.  The  gale  sweeping  in  from- the  sea 
reached  a velocity  of  seventy-two  miles  at  Block 
Island.  Wireless  requests  for  position  were  received 
in  New  York  from  thirty-nine  ships  which  were  un- 
certain of  their  bearing  at  sea. 

Storm  damage  was  general  all  along  the  coast  from 
Boston  to  the  Chesapeake.  From  practically  every  re- 
sort along  the  Jersey  Coast  came  similar  reports  of 
damage  to  boardwalks,  bath  houses  and  beachfront 
buildings. 


lC«irri|M  lilt  >y  tba  Ktnlir  •nuflcat*.  In<  | 


“The  Wireless  Disturbance” — Not  mysterious  etiough,  however,  to  be 
considered  a possible  message  from  Mars. — By  Fontaine  Fox 

German  Wireless  Newa  Service 

rPHE  first  German  paper  to  install  a wireless  plant 
A for  collection  of  news  is  the  Danzig  Gazette.  The 
first  dispatches  have  arrived  without  mutilation. 

This  is  the  first  concrete  result  of  the  Giesberts  plan 
to  establish  an  entire  chain  of  wireless  stations  con- 
necting the  larger  papers  of  Germany. 


Two  Timely  Topics — 

25-Mile  Radiophone  Transmitter  Using  Marconi  V T’s 
for  200-Meter  Amateur  Work. 

The  Coil  Aerial — Its  Use  as  a Direction  Finder 

— in  the  April  Wireless  Age 
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Commercial  Radio  Across  Atlantic  and 

Pacific  Opens 

First  Direct  Communication  Between  United  States  and  Great  Britain 
Inaugurated  with  Congratulatory  Messages — Service  to  be  Extended 


/'COMMERCIAL  wireless  telegra- 
phic  communication  direct  from 
the  United  States  across  the  Atlantic 
and  Pacific  oceans  was  realized  for  the 
first  time  at  12 :01  o’clock  on  the  morn- 
ing of  March  1st.  The  huge  trans- 
oceanic wireless  stations  were  turned 
over  by  the  Government  to  the  Radio 
Corporation  of  America  at  the  stroke 
of  midnight,  February  29th. 

The  first  wireless  message  since  war 
control  was  lifted  was  sent  through 
the  New  Brunswick  (N.  J.)  station. 

The  message  marked  an  epoch  in 
wireless  history.  Never  before  has 
there  been  established  direct  communi- 
cation between  the  United  States  and 
England.  Before  the  war  the  United 
States  communicated  with  England  by 
way  of  Canada.  During  the  war  the  only 
wireless  communication  with  England 
was  under  Government  control. 

Edward  J.  Nally,  president  of  the  Radio  Corporation 
of  America,  issued  the  following  statement : 

“While  the  radio  stations  were  controlled  by  the  Navy 
Department,  it  was  not  possible  for  us  to  develop  the  full 
commercial  possibilities  of  the  wireless.  The  Radio  Cor- 
poration of  America,  which  took  over  the  Marconi  Com- 
pany and  all  radio  inventions  and  improvements  of  the 
General  Electric  Company,  is  now  free  to  go  ahead  with 
the  large  plans  for  the  development  of  a wireless  service 
that  will  bring  quick  communication  with  all  parts  of  the 
world. 

“It  will  take  some  time  to  make  the  necessary  read- 
justments. On  the  first  day  of  the  return  of  the  wireless 
we  devoted  ourselves  to  communication  between  New 
York  and  Great  Britain.  In  the  near  future  we  will 
develop  the  service  with  Norway. 

“From  San  Francisco  we  are  providing  service  with 
Honolulu  and  Japan.  Later  on,  we  will  develop  wireless 
communication  with  China,  South  America  and  the  West 
Indies.  Work  is  already  being  done  in  connection  with 
a super-high  power  plant  in  South  America.” 

Within  a few  weeks,  the  Radio  Corporation  expects  to 
reopen  the  Tuckerton  (*N.  J.)  plant,  which  has  been  put 
out  of  commission  by  storms.  This  plant,  which  was 
partly  under  French  ownership,  was  purchased  some  time 
ago  and  will  be  used  for  commercial  communication  with 
the  high-power  station  at  Lyons,  France.  Commercial 
communication  with  Norway  will  be  by  way  of  two  sta- 
tions in  the  neighborhood  of  Cape  Cod.  The  duplex 
circuit  will  be  employed.  The  Marion  (Mass.)  station 
will  send  to  Stavanger,  Norway,  while  Chatham,  Mass., 
will  receive  messages  sent  from  Naerboe,  Norway.  All 
four  of  these  stations  will  have  the  same  modern  high- 
power  equipment  as  the  New  York-Wales  system. 

The  first  three  messages  from  the  New  Brunswick 
Station  follow,  in  the  order  in  which  they  were  sent : 
Godfrey  C.  Isaacs,  Managing  Director,  Marconi’s  Wire- 
less Telegraph  Company,  Ltd.,  London : 

May  this  message,  which  opens  commercial  wireless 
telegraph  service  between  America  and  England,  mark  an 
epoch  in  history  from  which  the  achievements  of  the 


future  shall  date.  Communication  is 
the  leverage  which  shall  lift  the  world 
to  better  understanding  and  thus  lead 
to  closer  ties  of  friendship  between  all 
nations.  It  is  the  mission  of  our  respec- 
tive companies  to  so  strengthen  and 
improve  the  wireless  service  that  dis- 
tance shall  be  made  negligible  and  com- 
munications practically  instantaneous. 

EDWARD  J.  NALLY. 
President  Radio  Corporation  of 
America. 

President  of  the  Chamber  of  Com- 
merce, London : 

Now  that  the  war  controls  have 
ceased  and  the  Radio  Corporation  of 
America  has  been  honorably  discharg- 
ed from  the  service,  we  foresee  closer 
and  quicker  business  association,  and 
we  are  confident  that  this  new  means 
of  prompt  communication  and  under- 
standing will  enable  the  business  men 
of  New  York  to  work  more  closely  with  the  business  men 
of  London,  not  merely  to  the  advantage  of  themselves,  but 
for  the  greater  progress  and  benefit  of  civilization. 

ALFRED  E.  MARLING,  President. 

New  York  Chamber  of  Commerce. 
Imperial  Commercial  Association,  4 Callum  Street,  Lon- 
don, E.  C.  3. 

Upon  the  occasion  of  the  opening  of  commercial  wire- 
less service  between  the  United  States  and  Great  Britain, 
the  Merchants  Association  of  New  York  desires  to  extend 
to  the  Imperial  Commercial  Association  of  London  its 
cordial  greetings  and  its  good  wishes  for  the  continued 
growth  and  success  of  your  esteemed  organization,  and 
further  to  express  the  hope  that  the  hearty  co-operation 
with  our  association  which  has  existed  in  the  past  may 
continue  in  the  future. 

WILLIAM  FELLOWES  MORGAN. 
President,  The  Merchants  Association  of  New  York. 

Mr.  Nally  received  this  reply  to  the  first  message: 
Edward  J.  Nally,  President,  Radio  Corporation  of 
America,  Woolworth  Building,  New  York  City: 

Your  first  message  by  the  new  direct  wireless  service 
between  America  and  England  expresses  exactly  the  de- 
sires animating  the  activities  of  every  one  here.  We  are 
certain  that  this  day  will  pass  into  history  as  one  upon 
which  was  forged  a most  valuable  link  of  communica- 
tion between  the  English-speaking  peoples  of  two  great 
continents.  The  British  nation  whole-heartedly  desires 
the  closest  possible  friendship  with  the  United  States  of 
America,  and  my  company,  imbued  with  the  national  sen- 
timent, will  spare  no  pains  in  contributing  to  the  fulfill- 
ment of  this  desire  by  assisting  in  the  provision  of  practi- 
cally instantaneous  means  of  communication. 

GODFREY  C.  ISAACS,  Manager  Director. 

Marconi’s  Wireless  Telegraph  Co.,  Ltd. 

Smaller  stations  reverting  to  private  ownership  include 
those  of  the  United  Fruit  Company  at  New  Orleans  and 
Boston,  the  Mutual  Telephone  Company  in  the  Hawaiian 
Islands,  the  International  Radio  Telegraph  Company  at 
Brooklyn,  and  Newport,  and  the  Marquette  and  Besse- 
mer Dock  & Navigation  Company,  at  Conneaut,  O. 
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Interplanetary  Radio  Signals? 

Varied  Views  On  the  Question  Whether  Inhabitants 

* 

of  Mars  Have  Been  Trying  to  Signal  Us  By  Radio 


A RE  there  intelligent 
beings  on  the  planet 
Mars,  and  have  they  been 
persistently  signaling  us  by 
radio  across  several  hun- 
dred million  miles  of  inter- 
planetary space?  This  is 
the  question  which  has  been 
agitating  the  scientific 
world  for  the  past  few 
months. 

Interruption  of  the  Mar- 
coni wireless  instruments 
by  mysterious  undecipher- 
able signals,  which  were 
noted  before  the  war  and 
have  been  publicly  referred 
to  since,  were  discussed  by 
Marconi  in  an  interview 
published  by  a London 
newspaper  on  January 27th. 

“We  occasionally  get 
very  queer  sounds  and  in- 
dications, which  might 
come  from  somewhere  out- 
side the  earth,”  said  Signor 
Marconi.  “We  have  had 
them  both  in  England  and 
America.  The  Morse  signal 


Guglielmo  Marconi,  who  has  protested  against  the  interpretations  put  upon 
his  original  statement  that  mysterious  radio  signals  may  arise 
in  any  point  of  inter-planetary  space 


investigations  are  in  prog- 
ress regarding  the  origin 
of  the  mysterious  signals, 
insisting  that  “nobody  can 
yet  say  definitely  whether 
they  originate  on  the  earth 
or  in  other  worlds.” 

Probably  no  single  state- 
ment relating  to  the  radio 
art  has  caused  more  wide- 
spread comment.  Opinions 
and  discussions  on  the  sub- 
ject have  come  from  all 
quarters  of  the  globe.  In 
the  mass  of  material  which 
has  reached  the  Editor  of 
W ireless  Age,  many  phases 
of  the  question  are  re- 
viewed. It  is  impossible  to 
deal  with  the  multiplicity 
of  angles  and  viewpoints 
represented,  but  a few  se- 
lections have  been  made 
to  the  end  of  illustrating 
the  diversity  of  thought  on 
the  subject. 

Dr.  E.  F.  W.  Alexander- 
son,  chief  engineer  of  the 
Radio  Corporation  of 


letters  occur  with  much  greater  frequency  than  others, 
but  we  have  never  yet  picked  up  anything  that  could  be 
translated  into  a definite  message. 

"The  fact  that  the  signals  have  occurred  simultaneously 
:tt  New  York  and  London  with  identical  intensity  seems 
to  indicate  that  they  must  have  originated  at  a very  great 
distance.  We  have  not  yet  the  slightest  proo^  of  their 
origin.  They  might  conceivably  be  due  to  some  natural 
disturbance  at  a great  distance — for  instance,  an  eruption 
of  the  sun — causing  electrical  disturbances.” 

Asked  whether  possibly  attempts  were  being  made  .by 
another  planet  to  communicate,  Marconi  said: — "I  would 
not  rule  out  the  possibility  of  this,  but  there  is  no  proof. 
We  must  investigate  the  matter  much  more  thoroughly 
before  we  venture  upon  a definite  explanation." 

He  added  that  the  mysterious  sounds  are  not  confined 
to  any  particular  diurnal  period.  They  are  equally  fre- 
quent by  day  and  night. 

Marconi  said  that  Morse  signal  letters  occur  with 
much  greater  frequency  than  others,  but  nothing  has 
been  picked  up  that  could  be  translated  into  a definite 
message. 

“They  are  sounds,”  Marconi  added.  “They  may  be 
signals ; we  do  not  know.  They  are  not  what  operators 
call  atmospherics,  and  we  have  nothing  to  guide  us  at 
present  as  to  how  they  are  caused.  We  do  not  get  them 
unless  we  set  up  a special  wave  length,  very  much  greater 
than  the  wave  length  ordinarily  used.  Sometimes  there 
may  be  a long  wait  before  we  hear  anything,  or  we  may 
hear  these  sounds  in  twenty  minutes  or  half  an  hour. 
They  occur  when  we  are  using  a wave  length  of  approxi- 
mately 100  kilometers  (100,000  meters),  which  is  three 
or  four  times  the  length  used  for  commercial  purposes.” 
“We  have  not  yet  the  slightest  proof  of  their  origin.” 
Later,  the  distinguished  inventor  of  wireless  said  that 


America,  states  that  no  unusual  interference  or  myster- 
ious wireless  signals  have  been  noticed  by  the  officials  of 
his  company.  He  believes  that  the  disturbance,  if  any- 
existed,  was  purely  terrestrial  since  the  persons  who  have 
noted  it  assert  combinations  of  the  Morse  code  have  been 
received. 

“It  is  impossible  for  the  people  of  Mars  or  any  other 
planet  to  know  the  Morse  code,”  in  his  opinion.  “The 
supposed  signals  which  are'  considered  unusual  probably 
are  produced  by  some  spark  station  and  are  being  heard 
at  a greater  distance  than  ordinarily  because  of  the  clear- 
ness of  the  atmosphere  and  the  absence  of  static.  The 
fact  that  the  mysterious  signals  are  partly  decipherable 
bears  out  my  contention.” 

Dr.  Charles  P.  Steinmetz,  inventor,  and  for  many  years 
the  chief  consulting  engineer  of  the  General  Electric  Com- 
pany, believes  it  possible  to  communicate  with  Mars,  but 
notes : “The  probability  that  these  strange  wireless  mes- 

sages noted  by  Marconi  really  do  come  from  Mars  must, 
to  the  practical  mind  of  the  day,  be  regarded  as  a wild 
dream.  It  nevertheless  opens  up  interesting  scientific 
speculations,  and  we  know  that  many  of  the  speculations 
of  half  a century  ago  have  now  become  tangible  realities. 
If  the  United  States,  for  instance,  should  go  into  the  ef- 
fort to  send  messages  to  Mars  with  the  same  degree  of 
intensity  and  thoroughness  with  which  we  went  into  the 
war  it  is  not  at  all  improbable  that  the  plan  would  suc- 
ceed. To  do  so  would  mean  the  consolidation  of  all  the 
electric  power  in  the  country  into  one  great  plant  or  send- 
ing station.  Lofty  towers  would  have  to  be  erected,  1,000 
feet  high  or  more,  and  the  cost  of  the  attempt  might  be 
a billion  dollars." 

Dr.  Steinmetz  notes : “When  Mars  is  nearest  the  earth 

the  distance  is  about  50,000,000  miles,  but  the  distance 
varies,  and  at  certain  periods  Mars  is  as  far  as  250,000,000 
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miles  away.  These  changes  from  extreme  to  extreme 
take  place  within  a few  years.  It  has  been  stated,  I 
notice,  that  these  strange  messages  apparently  come  in 
about  100  kilometer  wave  lengths,  a little  less  than  sev- 
enty miles.  That  is  much  longer  than  any  wave  lengths 
required  for  our  greatest  earth  messages,  and  those 
lengths  could  be  accurately  measured.  Now  100  kilo- 
meter wave  lengths  would  be  quite  sufficient  to  transmit 
wireless  signals  through  50,000,000  miles  of  space  or 
more.  It  is  just  about  what  we  might  expect  in  wire- 
less communication  with  Mars. 

“These  messages  must  be  received  in  the  Morse  code, 
for  telegraph  signals  must  come  either  short  or  long, 
that  is,  by  dots  or  dashes.  What  makes  them  strange 
is  that  they  are  so  mixed  up  that  they  cannot  be  under- 
stood. The  proper  thing  to  do  when  these  strange  mes- 
sages come  is  to  keep  a careful  record  of  them.  If  a 
number  are  received  with  the  same  degree  of  intensity  in 
different  parts  of  the  world,  say  in  London,  New  York 
and  Australia,  all  being  of  these  unusually  great  wave 
lengths,  we  could  then  reasonably  suppose  that  they  must 
have  come  from  some  point  outside  of  the  earth  as  the 


I 


I 


Dr.  James  Harris  Rogers,  sponsor  of  an  underground  wireless  system  hopes 
to  receive  signals  from  another  planet 


The  Mars  theory  may  be  all  imagination  and  a wild 
dream,  according  to  Dr.  Steinmetz,  but  he  values  it  as 
an  interesting  subject  and  one  which  is  not  wi.thout  its 
possibilities  of  success. 

E.  Leon  Chaffee,  assistant  professor  of  physics  at  Har- 
vard University,  thinks  the  so-called  messages  are  noth- 
ing more  or  less  than  static.  He  believes:  “There 

are  two  possible  causes  for  the  troublesome  messages 
that  have  been  bothering  wireless  operators  by  cutting 
in  on  their  real  messages.  One  of  the  most  probable 
causes  is  extraordinary  atmospheric  disturbance,  perhaps 
sun  spots.  The  other,  which  is  improbable,  is  that  the 
interruptions  are  coming  from  some  high-powered  wire- 
less station  where  experiments  are  being  carried  on  in 
Japan  or  some  distant  country.  That  is  only  a bare  pos- 
sibility.” 

Interest  manifestly  outweighs  skepticism  among  radio 
experts  at  the  Navy  Department.  Proponents  of  the 
theory  noted  that  they  would  enjoy  the  advantage  of 
having  no  competent  disputants,  at  least  until  science  in 
some  way  accounted  for  'the  mysterious  interruptions 
that  had  been  experienced  ever  since  wireless  telegraphy 
was  perfected. 

“These  interruptions  or  ‘influences’  are  entirely  distinct 
in  their  registering  effect  from  influences  readily  trace- 
able to  atmospheric  or  static  conditions,”  according  to 
Captain  W.  S.  Bryant  of  the  naval  communications  serv- 
ice. “They  record  with  a feeble  or  ‘mushy’  intensity  as 
compared  with  the  clashing  effect  of  static  disturbances. 
I confess  that  they  have  been  a much  greater  source  of 
annoyance,  however,  than  of  interest.  Whether  or  not 
they  emanate  from  Mars,  as  suggested  by  Marconi, 
seems  to  be  an  open  question  so  far.  It  is  at  least  one 
that  affords  pleasurable  exercise  for  the  imagination.” 

If  the  inhabitants  of  another  planet  do  signal  us  it 
won’t  be  in  the  Morse  code,  according  to  Prof.  Harold 
Jacoby,  head  of  the  department  of  astronomy  of  Colum- 
bia University. 

“Marconi  speaks  of  the  Morse  signal  letters  occurring 
more  often  than  any  others,”  observes  Prof.  Jacoby,  “and 
that  fact  alone  seems  to  me  to  show  that  these  messages 
are  not  extra-terrestrial,  but  come  from  some  place  on 
the  earth. 

“It  is  highly  improbable  that  the  people  of  another 
planet,  if  there  are  any  such,  would  be  acquainted  with 
the  Morse  code,  which  is  a complicated  system  of  dashes 
and  dots  based  on  our  alphabet.  It  was  invented  by 
Morse  and  cannot  be  regarded  as  universal  among  civil- 
ized peoples. 

“Marconi  cites  the  fact  that  the  sounds  have  occurred 


distances  at  the  various  places  where  they  might  be  re- 
ceived would  have  no  effect  upon  the  result.  In  addition 
to  noting  the  intensity  of  such  messages  at  various  places, 
by  keeping  a record  of  them  it  could  be  ascertained,  when 
enough  had  been  collected,  whether  any  parts  of  these 
undecipherable  Morse  code  messages  were  similar,  that 
is,  if  there  was  a reasonable  conformity  in  sequences  of 
the  strange  code.  If  that  could  be  proved,  it  would  evi- 
dently indicate  that  they  were  sent  from  an  intelligent 
source,  but  if  no  harmony  could  be  found,  it  would  be  ap- 
parent they  must  be  due  to  unexplained  atmospheric  con- 
ditions. 

“Another  evidence  for  determining  whether  these  mes- 
sages came  from  an  intelligent  source  would  be  to  note 
the  force  with  which  they  come,  as  the  distance  between 
the  earth  and  Mars  changes  within  a few  years.  At 
50, 000, OCX)  miles  the  signals  would  doubtless  be  stronger 
than  when  several  million  miles  further  away.  Provided 
such  records  could  be  kept,  we  could  surely  arrive  at 
a very  definite  conclusion  as  to  their  origin.  It  is  true 
we  might  not  be  able  to  decipher  the  code,  but  it  would 
indicate  very  satisfactorily  that  messages  could  be  sent 
from  one  planet  to  another  and  that  intelligent  beings 
were  inhabiting  the  planet  from  which  they  came.” 


with  equal  intensity  in  New  York  as  in  London  as  proof 
that  they  come  from  a very  great  distance.  But  it  seems 
to  me  that  this  is  only  proof  that  they  come  from  equal 
distances.  The  messages  might  be  sent  from  some  point 
equally  distant  from  New  York  and  London  and  yet  not 
from  a point  beyond  the  earth.” 

If  wireless  messages  are  being  received  from  some 
other  planet  the  signals  are  not  from  Mars,  but  most 
probably  from  Venus,  according  to  Dr.  C.  G.  Abbot,  Di- 
rector of  the  Smithsonian  Astrophysical  Observatory  and 
Assistant  Secretary  of  the  Smithsonian  Institution.  Dr. 
Abbot  makes  no  claim  that  the  mysterious  wireless  sig- 
nals do  come  from  another  planet  but  says,  if  they  do, 
Mars  is  eliminated  as  a possibility  because  known  condi- 
tions on  that  planet  probably  would  not  permit  the  exist- 
ence of  any  form  of  living  creature. 

Dr.  Abbot  notes  the  fact  that  on  account  of  the  greater 
distance,  nearly  two  and  one-half  times  less  radiation 
from  the  sun  reaches  Mars  than  reaches  the  earth.  It  is 


probably  nearly  100  per  cent,  colder  on  the  average  on 
that  distant  planet  than  on  the  earth.  Knowing  what 
low  temperatures  occur  on  this  earth  in  the  course  of 
the  winter  season,  it  will  readily  be  realized  what  10O 


degrees  colder  would  mean. 
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Intermittent  waves,  which  seemed  to  be  repeated  with 
persistency,  were  recorded  at  the  end  of  January  at  sev- 
eral wireless  stations  in  Baltimore.  The  signals  did  not 
resemble  a code  but  repeated  a formula,  over  a wide 
range  of  wave  lengths.  It  is  said  that  they  were  heard 
with  equal  ease  by  commercial  and  amateur  stations  at 
a time  when  London  announced  that  identical  “messages” 
were  being  recorded  in  a British  station. 

Opinions  expressed  from  Johns  Hopkins  University 
show  scientists  are  divided  on  two  theories — first,  that 
the  emanations  ar.e  due  to  celestial  disturbances,  and, 
second,  that  the  mystery  may  be  explained  by  reactions 
from  internal  disturbances  near  the  earth's  core.  Dr. 
Joseph  S.  Ames,  professor  of  physics  and  director  of  the 
physical  laboratory,  thinks  the  information  thus  far  made 
public  by  Marconi  on  the  phenomena  he  observed  is  in- 
sufficient to  provide  a basis  for  scientific  discussion. 

That  the  undecipherable  signals  originate  in  some  other 
world  appears  a possibility  to  J.  Loring  Arnold,  profes- 
sor of  physics  at  New  York  University.  He  states: 

“It  seems  to  me  not  improbable  that  these  unusual 
sounds  may  be  caused  either  by  some  influence  of  the 
sun  or  by  some  planet’s  efforts  to  communicate  with  us. 
However,  the  latter  explanation  is  mere  supposition  at 
best,  and  the  great  inventor’s  explanation  seems  the  most 
logical.” 

Isabelle  M.  Lewis  of  the  United  States  Naval  Observa- 
tory believes  that  if  Mars  is  indeed  trying  to  signal  to 
the  inhabitants  of  our  planet  by  wireless,  a continual 
record  of  the  nature  and  intensity  of  the  disturbance  will 
soon  reveal  the  fact.  The  next  six  months  should  settle 
the  question. 

Dr.  James  Harris  Rogers,  sponsor  of  an  underground 
wireless  system,  believes  that  within  a year  wireless  com- 
munication will  be  established  with  Mars.  He  announces 
his  intention  to  tune  his  receiving  apparatus  to  100,000 
meters  and  hopes  to  get  signals  from  another  planet.  He 
thinks  that  if  Martians  are  sending  their  signals  they 
selected  this  long  wave  length  so  as  not  to  be  confused 
by  any  signals  used  on  this  planet.  , 

A New  York  radio  engineer,  L.  J.  Lesh,  believes- it 
possible  to  build  a gigantic  sending  station  and  finally  to 
devise  a code  for  communication  with  the  radio  experts 
on  Mars. 

Although  he  believes  that  one  of  the  methods  of  con-- 
structing  a station  would  be  to  erect  huge  antennae  sus- 
pended by  balloons  like  the  British  dirigible  R-34.  he 
asserts  that  a still  better  way  would  be  to  use  huge  and 
brilliant  shafts  of  light  as  antennae  for  the  system.  Still 
another  idea  put  forward  by  him  is  that  two  immense 
sky-high  towers  be  erected  with  wires  or  antennae  sus- 
pended from  them. 

“Possible  but  not  probable,”  is  the  comment  on  the 
Mars  signaling  made  by  Dr.  Samuel  A.  Sheldon,  head  of 
the  department  of  electrical  engineering  at  Polytechnic 
Institute  of  Brooklyn. 

“It  is  an  interesting  conjecture,  but  I should  call  it 
hardly  scientific,”  he  says.  “Of  course  we  would  have 
to  suppose  that  the  Martians  are  an  older  and  much 
wiser  race  than  ours,  and  that  they  have  learned  a great 
deal  more  about  sending  wireless  messages  than  anything 
we  know.  But  even  with  that  supposition  a man  must 
have  a very  vivid  imagination  to  picture  a sending  sta- 
tion powerful  enough  to  reach  across  the  vast  distances 
that  lie  between  the  two  planets  at  their  nearest  approach. 

“What  may  have  caused  the  mysterious  disturbances 
on  Mr.  Marconi’s  instruments  has  probably  had  a natural 
origin.  We  know  there  are  certain  black  spots  on  the 
surface  of  the  sun  which  recur  periodically,  and  which 
are  accompanied  by  electrical  storms  of  unimaginable 
fury.  We  also  know  that  these  spots  have  been  unusually 
large  and  variable  during  the  last  few  months.  What  is 
more  likely  than  that  they  have  sent  out  radio  waves 
which  have  jumped  the  gap  between  the  sun  and  the 


earth  and  disturbed  the  instruments  here  and  in  London 
with  an  equal  intensity?” 

Commander  R.  L.  McConnell  of  the  U.  S.  Navy,  radio 
supply  officer  at  the  Brooklyn  Navy  Yard,  is  equally 
skeptical  of  the  Martian  origin  qf  any  radio  waves  that 
have  reached  the  earth. 

He  looks  upon  inter-planetary  signaling,  however,  as 
an  imaginable  next  step.  According  to  his  view,  if  the 
Martians  have  learned  of  the  existence  of  radio  waves, 
there  are  only  two  conceivable  methods  they  would  em- 
ploy for  signaling  with  them — the  modulated  (that  is, 
the  telephone)  method  and  the  interrupted  or  dot-and- 
dash  method.  Of  these  the  dot-and-dash  method  would 
be  the  easiest  and  most  probable  to  be  used,  as  the  tele- 
graph‘was  used  before  the  telephone.  Of  course,  their 
code  would  not  be  the  same  as  ours,  but  it  is  not  at  all 


Charles  P.  Steinmetx,  of  the  General  Electric  Co.,  notes  that  the  Mars, 
theory  opens  up  interesting  scientific  speculation 


unlikely  that  some  of  their  individual  signals  would  cor- 
respond to  letters  of  our  Morse  alphabet. 

"The  power  plant  for  such  a radio  station  would  have 
to  be  an  enormous  building,  covering  hundreds  of  acres. 
The  antennae  for  such  a station  would  reach  half  way 
across  North  America,  and  the  cables  used  for  it  would 
be  as  thick  as  the  largest  tower  of  the  group  of  buildings 
here  in  the  Navy  yard. 

“That’s  what  the  Martians  would  have  to  construct  on 
their  planet  to  get  their  signals  across  to  us.  Perhaps 
they  have  done  so.  But  it  looks  very  improbable  to  me 
that  they  have.” 

Elmer  A.  Sperry,  president  of  the  Sperry  Gyroscope 
Company,  offers  to  send  signals  directly,  by  means  of 
powerful  searchlights,  to  the  planet  Mars ; and  then  if 
there  are  any  inhabitants  there  they  can  answer.  Two 
hundred  60-inch  searchlights  such  as  were  used  in  the 
war  he  thinks  would  do  the  trick,  although  he  would 
wait  until  1924,  when  the  planets  are  nearest  one 
another,  before  trying  it 
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Dr.  Louis  Derr,  of  Massachusetts  Institute  of  Tech- 
nology, with  much  vigor  denies  that  the  messages  occur 
from  disturbances  on  the  sun.  “The  sun  is  an  enormous 
body  that  sends  out  magnetic  storms  like  waves;  they 
don’t  come  in  dots  and  dashes,”  he  says.  “You  don’t 
expect  an  elephant  to  dance  a jig.” 

The  wireless  messages  received  at  the  Marconi  station, 
in  the  Massachusetts  professor’s  opinion,  come  from 
some  distant  worldly  station. 

Opinion  from  those  of  lesser  attainments  bulks  large 
in  quantity  and  quality.  Many  amateurs  take  the  subject 
seriously;  others  deal  with  it  in  lighter  vein.  Even  the 
lay  public  has  had  a large  and  generous  say,  for  as  one 
non-technical  writer  expresses  it,  “a  great  public  stands 
respectfully  attentive  in  the  presence  of  specialized  wis- 
dom.” After  balancing  skepticisms  and  desires,  this  man 
is  forced  to  “the  admission  of  a magnificent  chance,  and 
it  is  the  magnificent  chances  that  give  zest  to  human  life.” 


Prof.  Edouard  Branly,  leader  of  French  scientific  opinion,  who  thinks  the 
discussion  of  signals  from  Mars  is  based  upon  a highly  improbable 
succession  of  coincidences 


Another  notes:  “Certain  it  is  that  we  are  not  always 
to  be  hermits  in  the  great  spaces  of  the  skies.  Certain  it 
is  that  some  time  we  shall  find  a language  common  to  the 
universe  and  discover  a means  of  communication.  Per- 
haps the  great  Marconi  is  already  on  the  way  to  the 
solving  of  the  problem  and  the  abolishment  of  the  dis- 
tances and  the  silences  that  now  separate  us  from  the 
other  worlds  and  their  peoples.  The  first  message  will 
be  real  news.” 

“The  appeal  of  such  a subject,”  observes  another,  “is 
hardly  to  be  overestimated.”  In  agreement  with  this  view 
is  one  which  characterizes  the  present  “an  ideal  time  in 
which  to  bring  out  this  notion  because  the  world  is  not 
prepared  to  believe  almost  anything  except  the  obvious 
truth  and  we  can  already  see  an  increase  of  interest  in 
wireless  which  may  stimulate  the  amateurs — if,  indeed, 
they  need  stimulating  in  their  fascinating  work.” 

The  disturbances  may  not  be  the  result  of  efforts  by 
other  worlds  to  communicate  with  us,  says  one  writer 
who  evidently  believes  they  are  caused  by  the  contestants 
in  another  great  war  on  some  distance  planet. 

Scores  of  opinions  have  been  given  on  the  value  of  the 
things  we  can  learn  from  the  Martians,  who  presumably 
have  reached  a more  advanced  civilization,  yet  through 
all  of  these  runs  the  strain  of  doubt  of  communication 
success : a typical  expression  on  this  point  is  this  one : 
“Hut  when  it  is  remembered  that  our  wireless  devices 


are  the  product  not  only  of  mind  but  of  metals,  and  of 
long  years  of  experimentation  in  a dozen  branches  of 
science,  it’s  discouraging.” 

Then  there  are  many  who  have  written  in  facetious 
mood.  Representative  of  the  comment  in  lighter  vein  is 
the  apprehension  that  the  Martians  won’t  care  to  com- 
municate with  us,  that  “we  are  not  certain  that  whatever 
inhabitants  the  stars  may  hold  would  not  be  too  uppish 
to  lean  over  the  cosmic  fence  and  ask  us  how  our  gar- 
dens are  getting  on.” 

Some  of  the  most  amazing  flights  of  fancy  are  to  be 
found  in  American  newspaper  editorial  comment.  In  one 
editorial  column  it  is  suggested  that  the  signals  “may 
come  from  the  earth’s  center  for  all  we  know.  Planetary 
transmission  is  doubted  except  in  the  automobile  world.” 
In  another  it  is  advanced  that  the  undecipherable  signals 
“may  be  nothing  more  than  radio  messages  from  Bol- 
sheviki  Russia  explaining  the  beauties  of  the  Lenine- 
Trotzky  formula  for  perfect  human  happiness.”  In  mock 
seriousness  it  is  also  commented : “They  probably  pro- 
ceed from  the  inner  consciousness  of  small  nationalities, 
still  clamoring  for  the  right  of  self-determination.” 

The  assertions  of  astronomers,  eliminating  Mars  as 
the  source  of  signals  but  conceding  Venus  as  a possibility, 
have  brought  forth  many  fanciful  constructions  of  the  sub- 
ject. One  editorial  complains  that  most  of  the  earth's 
population  are  a bit  “fed  up”  on  the  warlike  planet  at 
the  present  time  “and  would  welcome  more  cordially 
overtures  from  almost  any  other  planet.”  Another  asks: 
“What  could  be  a greater  or  more  agreeable  change  than 
a transition  from  the  harsh  commands  of  Mars  to  the 
gentle  influences  of  Venus?”  It  is  also  suggested  that, 
“there  appears  to  be  only  one  way  to  settle  the  raging 
controversy,  and  that  is  by  referring  the  decision  to  the 
ouija  board.”  One  writer  pleads  that  there  should  be 
no  doubt  in  the  minds  of  thoughtful  persons  “that  some- 
body, or  some  planet,  somewhere,  is  trying  to  get  in  touch 
with  the  United  States  Senate,”  desiring  “some  pointers 
on  the  most  marvelously  incomprehensible  doings  that 
have  ever  been  known.”  It  is  also  urged  that  “scientists 
of  this  sphere  perfect  their  receiving  apparatus  and  dis- 
cover a rosetta  stone  whereby  the  language  of  that  other 
globe  may  be  translated.”  This,  presumably,  will  result 
in  them  “telling  us  what  they  think  about  prohibition.” 

Foreign  comment  also  has  some  interesting  features. 
Sir  Frank  W.  Dyson,  astronomer  royal  of  Great  Britain 
holds  the  opinion  that  it  is  quite  possible  to  get  waves 
from  other  planets.  Sir  Richard  Gregory,  professor  of 
astronomy  at  Queens  College,  London,  and  editor  of  the 
scientific  weekly  Nature,  thinks  the  whole  proposition 
“unbelievable  as  well  as  a dream.”  Professor  Howe  is 
conservative  but  not  scornful  in  his  observation:  “All 

we  know  is  that  electro-magnetic  waves  are  received  from 
an  unknown  source.  The  most  important  part  of  Signor 
Marconi’s  statement  is  his  attribution  of  the  noises  to 
alphabetical  letters.  It  is  not  inherently  impossible  that 
the  people  inhabiting  Mars  have  a life,  language  and 
Morse  code  similar  to  ours.”  Mrs.  Ellen  Roberts  Black- 
pool, however,  is  not  content  to  stand  by  the  stereotyped 
versions  and  in  a London  letter  to  Marconi  advances  the 
novel  theory  that  “the  spirits  of  departed  wdreless  opera- 
tors gone  to  other  planets  are  trying  to  get  into  communi- 
cation with  you.” 

Italian  opinion  shows  a wide  division.  Father  Alfani, 
director  of  the  Ximenian  Observatory  in  Florence,  term- 
ing the  spread  of  rumors  on  planetary  messages  “abso- 
lutely scandalous,”  while  Professor  Domenico  Argentieri, 
in  this  same  city,  thought:  “Because  of  the  regularity 
with  which  the  signals  have  been  observed,  scientists  be- 
lieve they  are  due,  not  to  mechanical,  but  to  intelligent 
force.”  From  Rome,  word  comes  that  the  Vatican  will 
make  an  investigation,  the  theory  of  planet  signals  being 
of  such  interest  that  Pope  Benedict  has  directed  Cardinal 
Maffi  to  make  a report. 
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Absence  of  skepticism,  too,  is  notable  in  the  statement 
of  Dr.  Hubert  Bianchi,  M.P.,  who  for  many  years  was 
director  of  the  Reggio  Calabria  wireless  station.  He  says 
“that  fifteen  years  of  study  and  experimenting  on  the 
subject,  convinced  him  that  the  mysterious  signals  are 
quite  unexplained  on  the  hypothesis  either  of  earth  cur- 
rents or  of  disturbances  arising  from  atmospheric  dis- 
charges or  even  of  stray  signals  from  neighboring 
stations. 

“When  I began  my  investigations  in  1905,”  he  writes, 
“I  noticed  almost  nightly,  between  midnight  and  12.45, 
that  our  telephone  and  the  Morse  key  inserted  on  a co- 
herer wire,  were  registering  rapid  rhythmical  signals, 
which  could  not  be  deciphered.  These  were  followed  by 
brief  intervals  of  silence.  The  whole  process  resembled 
the  regular  transmission,  only  much  quicker  than  normal. 
My  corresponding  station  at  the  Villa  San  Giovanni  and 
Messina  never  experienced  phenomena  of  this  sort.” 

Out  of  Germany  comes  word  from  Professor  Einstein 
that  he  personally  is  “inclined  to  believe  that  these  wire- 
less interruptions  are  due  either  to  atmospheric  dis- 
turbances or  secret  experiments  being  carried  on  by  some 
other  system  of  wireless  telegraphy.”  Professor  Arrhen- 
ius, of  the  chair  of  physics  in  the  Technical  Institute  at 
Stockholm,  Sweden,  thinks  the  planetary  theory  un- 
worthy of  serious  consideration  and  believes  it  is  more 
probable  that  the  wireless  apparatus  may  have  been 
influenced  by  the  sun. 

The  French  Academy  of  Sciences  evidently  considers 
communication  between  the  earth  and  the  planets  as 
among  the  possibilities.  It  has  undertaken  to  act  as  judge 
for  a prize  of  100,000  francs  ($20,000),  to  be  given  by 
the  Academy  for  the  best  means  of  making  a sign  to  a 
heavenly  body  and  the  receipt  of  a reply. 

French  savants  are  inclined  to  attribute  the  unexplained 
wireless  impulses  to  earthly  causes.  Most  of  the  French 
press  treated  the  whole  matter  as  a joke,  under  such 
headings  as  “Hello,  Central  give  me  the  moon,”  but  some 
of  the  more  serious  journals  devote  studied  attention  to 
the  questions  raised  by  Marconi. 

Professor  Edouard  Branly,  inventor  of  the  coherer, 
thinks  that  the  fact  that  signals  come  in  letters  of  Morse 
code  tends  to  discredit  the  theory  that  they  are  of  other 
than  earthly  origin.  He  says: 

“If  we  attribute  these  phenomenas  to  solar  eruptions, 
how  can  we  explain  that  they  come  in  Morse?  If  we 
attribute  them  to  inter-planetary  sources  (admitting  that 
planets  are  inhabited),  we  must  then  admit  that  their 
people  have  reached  a degree  of  development  comparable 


to  ours  and  that  their  science  has  led  them  to  construct 
instruments  similar  to  ours.  This  would  be  a succession 
of  coincidences  that  I would  call  improbable. 

“It  might  be  that  solar  eruptions  were  the  cause  of 
wireless  phenomena,  since  light  has  certain  effects  on 
electro-magnetic  currents.  It  might  be  possible  that  these 
disturbances  caused  raps  in  our  receiving  instruments, 
but  not  letters  of  the  Morse  code.” 

General  Ferrie,  head  of  the  military  wireless,'  notes : 
“We  have  heard  nothing  abnormal  recently  at  the  Eif- 
fel Tower.  We  have  disturbances  which  bother  our  com- 
munication, but  they  are  continual.  We  attribute  them 
to  atmospheric  variations  and  sometimes  to  the  magnetic 
influence  of  the  sun.  We  call  them  parasites  of  radio, 
but  we  do  not  think  they  are  supernatural.” 

Marconi’s  original  statement,  in  so  seizing  upon  the 
imagination  of  the  world,  has  been  so  widely  discussed 
and  distorted  that  a supplementary  statement  has  been  is- 
sued by  the  famous  inventor.  In  this  he  says : 

“I  desire  to  protest  against  the  interpretations  that 
appear  to  have  been  put  upon  statements  which  I have 
made  with  regard  to  the  possible  sources  of  what  are 
being  termed  mysterious  messages  from  the  unknown. 

“Wireless  messages  are  transmitted  through  the  ether 
by  the  agency  of  electro-magnetic  waves  of  definite 
lengths  which  can  be  adjusted,  and  in  order  to  receive 
such  messages  the  receivers  must  be  tuned  to  the  par- 
ticular wave  length  that  is  used  for  transmission. 

“At  times  signals  are  received  which  are  apparently 
due  to  electro-magnetic  waves  of  great  length  (up  to 
hundreds  of  miles)  and  these  signals  are  of  the  same 
character  as  those  commonly  called  X’s,  or  strays.  Occa- 
sionally such  signals  can  be  imagined  to  correspond  to 
the  Morse  signals  for  certain  letters,  and  these  signals 
occur  at  all  seasons  and  irregularly. 

“The  sources  of  such  signals  are  not  known.  They 
may  be  in  the  atmosphere  or  outside  it  and  due  to  elec- 
trical disturbances.  If  outside  the  atmosphere  they  may 
arise  in  any  point  of  inter-planetary  space  where  it  is  well 
known  electrical  disturbances  occur. 

“Obviously,  since  the  planet  Mars  is  situated  some- 
where near  inter-planetary  space,  the  source  of  such  sig- 
nals might  be  on  it  or  any  other  planet.  There  is  nothing, 
however,  to  show  that  this  is  the  case  nor  must  any  purely 
fanciful  speculations  of  mine  be  interpreted  to  mean  that 
I asserted  having  received  any  intelligible  or  unintelligi- 
ble messages  from  Mars  or  from  any  other  point  in  space 
outside  the  earth.” 


Hearing  Things 
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Radio  Operating  as  a Career 

Just  What  to  Do  in  Order  to  Become  a Member  of  a 
Dignified,  Fascinating  and  Highly  Paid  Occupation 

By  Pierre  H.  Boucheron 

Formerly  Naval  Radio  Instructoi 


'T'HE  aftermath  of  war  brings  a 
new  era  of  opportunities  to  the 
young  man  contemplating  the  study 
of  radio  telegraphy,  either  as  a pro- 
fession or  as  a stepping  stone  to 
radio  engineering.  There  has  been 
a great  increase  in  the  number  of 
American  vessels,  and  today  it  is 
indeed  a small  and  unimportant 
ship  which  is  not  equipped  with 
radio  apparatus.  At  present  there 
is  a great  demand  for  radio  oper- 
ators, a demand  which  greatly  ex- 
ceeds the  supply,  and  which  will 
probably  continue  for  some  time  to 
come.  It  is  no  uncommon  occur- 
rence for  a ship  to  be  held  up  sev- 
unable  to  sail  on  account  of  the 
scarcity  of  competent  operators. 

This  state  of  affairs  is  hardly  surprising  when  one  con- 
siders that  the  number  of  American  vessels  is  rapidly  ap- 
proaching the  3,000  mark,  as  compared  with  the  few 
hundreds  of  pre-war  days.  Today,  the  Seven  Seas  are 
literally  dotted  with  ships  of  the  American  merchant 
marine.  Each  ship  means  another  opportunity.  And  this 
boom  is  not  a temporary  one,  for  it  is  inconceivable  that 
the  United  States  will  relinquish  its  re-established  posi- 
tion in  ocean  transportation. 

This  article  will  therefore  concern  itself  with  the  ad- 
vantages, opportunities  and  profit  which  may  be  had  with 
remarkably  little  effort  on  the  part  of  the  average  in- 
dividual who  aspires  to  become  a radio  operator,  mention- 
ing the  most  rapid  and  effective  way  in  which  he  may 
prepare  himself. 

Primary  Considerations 

First,  just  what  are  the  desirable  qualifications?  And 
are  there  any  assets  which  materially  assist  in  the  busi- 
ness of  preparation  ? 

The  most  desirable  age  for  beginners  is  within  the 
years  from  18  to  25,  because  during  this  period  the  mind 
readily  absorbs  new  material,  perception  is  more  rapid 
and  the  senses  are  keener  than  at  a later  age.  Particular- 
ly is  this  true  in  the  matter  of  learning  to  read  the  Con- 
tinental Morse  telegraph  code.  It  must  not  be  inferred 
that  an  older  man  cannot  learn  the  profession ; it  may 
take  him  longer  to  become  proficient,  but  he  has  one  ad- 
vantage over  the  young  one,  for  once  lie  learns  a subject 
his  developed  brain  retains  the  knowledge  more  firmly 
than  it  remains  in  the  more  pliable  mind  of  the  younger 
man. 

A common  school  education  is  sufficient.  A high  school 
or  college  graduate,  however,  may  make  more  rapid 
progress,  and  he  certainly  will  have  decided  advantages  as 
he  advances  to  more  responsible  positions. 

Experience  as  a land  line  telegraph  operator  or  fami- 
liarity with  the  Morse  or  Continental  is  an  initial  asset ; 
ability  to  read  signals  on  the  sounder  makes  it  possible  to 
cut  down  two  months  of  preliminary  training  in  code 
practice. 

The  advanced  radio  amateur  has  a very  material  ad- 


vantage over  any  other  class  of  embryo  Marconi,  and  with 
a little  additional  prepartion  and  study  may  easily  secure 
a government  commercial  license. 

Attending  a School 

There  are  several  ways  in  which  you  may  become  a 
professional  radio  operator;  your  selection  should  natur- 
ally be  the  one  most  readily  available  to  you  under  exist- 
ing circumstances.  For  instance,  if  you  are  an  absolute 
beginner,  the  most  satisfactory  start  is  to  attend  a re- 
liable radio  institute  or  school,*  securing  either  day  or 
evening  instruction.  With  resident  instruction  you  will 
learn  the  fundamentals  of  radio  theory  together  with 
practical  operation  of  all  manner  of  apparatus,  and  will 
become  proficient  in  sending  and  receiving  messages.  It 
is  most  important  that  you  attain  skill  in  key  manipula- 
tion as  quickly  and  as  efficiently  as  possible,  as  it  is  really 
the  stock-in-trade  of  the  professional  operator. 

Mastery  of  th“  code  is  the  most  difficult  task  of  the  be- 
ginner. It  is  essential  that  you  devote  as  much  time  as 
you  possibly  can  to  the  practice  of  sending  and  receiving. 
Your  progress  in  learning  and  the  length  of  time  it 
will  take  to  complete  your  course  depends  materially  on 
your  sending  and  receiving  speed.  To  complete  a radio 
course  at  a resident  school  requires,  roughly  estimated, 
from  two  to  four  months  and  depends  entirely  on  the 
following  conditions : 

1.  Your  previous  knowledge  of  either 
radio  or  wire  telegraphy. 

2.  The  degree  of  enthusiasm,  the  adapta- 
bility and  the  consistency  you  display  in  your 
studies  and  code  practice. 

3.  The  extent  of  your  education. 

4.  The  amount  of  time  you  are  able  to 
devote  to  study.  If  it  is  necessary  for  you  to 
earn  your  living  while  undergoing  instruction, 
attending  night  classes  is  the  most  logical  thing 
to  do,  although  this,  of  course,  may  take  a longer 
period  of  time  than  day  instruction. 

5.  Your  resources  while  learning,  though 
this  is  really  secondary,  as  tuition  fees  are  very 
reasonable  compared  to  other  forms  of  instruc- 
tion. 

Home  Study 

Although  attending  a resident  school  is  the  most  ef- 
fective way  for  the  novice  to  begin,  it  is  nevertheless  pos- 
sible to  become  a proficient  operator  by  home  study;  in 
fact  a great  many  professionals  have  never  attended  radio 
schools  nor'  received  systematic  technical  instruction  on 
the  subject.  The  home  student  must,  however,  be  very 
careful  in  code  practice  as  it  is  very  easy  to  acquire  un- 
desirable mannerisms  and  poor  style  of  operating.  Pro- 
fessional operators  should  be  questioned  on  any  points 
not  quite  clear,  and  from  them  should  be  learned  the 
proper  manner  of  holding  the  key,  making  and  spacing 
telegraphic  characters,  how  to  copy  signals  accurately, 
and  other  points  which  must  be  specifically  brought  to 
the  attention  of  the  beginner  in  person. 

It  is  very  essential  that  the  home  student  erect  a com- 

•Marconi  Institute,  New  York  City  and  San  Francisco;  various  Y.  M. 
C.  A.’s;  and  the  Eastern  Radio  Institute,  Boston. 


The  operator  has  many 
chances  to  study 
navigation 


eral  days  at  a port, 
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plete  radio  receiving  station,  and  if  his  means  permit  him, 
a sending  outfit  as  well.  The  experience  acquired  in  the 
process  of  installing  will  prove  valuable  in  the  future 
government  examination,  and  a home  station  permits  its 
owner  to  personally  “listen-in”  on  actual  radio  operating 
and  secure  the  necessary  practice  in  receiving  by  inter- 
cepting and  learning  to  copy  press  dispatches,  weather 
reports,  commercial  messages,  etc.,  in  the  regular  operat- 
ing fashion.  The  student,  too,  thus  becomes  familiar 
with  the  various  forms  of  “static”  or  atmospheric  disturb- 
ances and  he  learns  to  read  signals  during  its  presence, 
which  is  quite  a feat  in  itself.  The  importance  of  learning 
to  read  through  “static”  is  recognized  by  all  schools,  some 
of  which  have  specially  constructed  automatic  sending 
machines  so  arranged  as  to  mingle  artificial  “static” 
among  the  transmitted  signals,  thereby  teaching  the  stu- 
dent to  copy  through  this  form  of  interference.  By  hav- 
ing his  own  receiving  set,  the  home  student  also  becomes 
familiar  with  the  art  of  “weeding-out”  unwanted  signals 
as  well  as  reading  and  copying  through  a certain  amount 
of  interference. 

Learning  to  Receive 

Sometimes  it  happens  that  after  the  home  student 
has  installed  a receiving  outfit,  provided  himself  with  a 
good  text  book  on  practical  radio  telegraphy,*  and  has 
had  several  weeks  of  practice,  he  finds  himself  unable  to 
make  out  three  consecutive  letters  while  listening-in  with 
his  receiver.  If  this  is  the  case  he  should  not  become 
discouraged,  as  this  is  due  to  his  ear  not  having  reached  a 
point  where  it  is  readily  able  to  quickly  recognize  and 
retain  the  meaning  of  each  character  while  it  is  being 
transmitted.  There  are  two  general  ways  of  acquiring 
the  necessary  receiving  speed  up  to  the  point  where  the 
home  student  may  at  least  read  one  or  more  words  out  of 
every  five  intercepted  on  his  receiving  set.  One  method 
is  by  securing  the  aid  of  a friend  and  devoting  a certain 
amount  of  time  to  the  practice  of  sending  and  receiving, 
each  taking  turns  at  sending  and  receiving.  This  method, 
to  be  of  value,  must  be  practiced  in  a systematic  manner 
and  in  accordance  with  a carefully  planned  schedule.  Little 
benefit  is  gained  by  practicing  four  hours  one  evening, 
and  not  at  all  during  the  remainder  of  the  week.  It  is 

•Practical  Wireless  Telegraphy,”  Wireless  Press,  Inc.,  New  York. 


better  to  spend  one  hour  each  day  in  conscientious  practice 
and  keep  it  up  consistently.  Because  resident  schools  are 
very  insistent  in  the  matter  of  regular  code  practice  their 
students  make  good  progress ; it  is  required  that  from 
three  to  four  hours  be  devoted  to  sending  and  receiving 
practice  each  day  in  the  day  classes,  and  from  one  to  two 
hours  in  .night  sessions. 

Another  method  of  learning,  which  may  be  resorted 
to  in  the  absence  of  a fellow-student,  is  by  automatic 
sending  machine.*  These  are  usually  operated  by  a clock 
spring  or  a small  electric  motor  which  causes  a disc,  cylin- 
der or  tape  record  to  move  in  such  a manner  as  to  ac- 
curately reproduce  the  transmission  of  dots  and  dashes, 
either  in  connection  with  a high  frequency  buzzer  and 
telephone  head  receivers,  or  with  a telegraph  sounder. 
The  beginner  may  adjust  the  automatic  transmitter  so 
that  it  will  send  as  slow  as  two  or  three  words  a minute 
and  as  the  student  gradually  learns  to  quickly  recognize 
each  individual  letter,  the  speed  may  be  slowly  increased 
up  to  twenty  or  twenty-five  words  per  minute,  which  is 
the  acknowledged  practical  and  commercial  speed  of  radio 
signaling  today. 

A word  concerning  sending  and  receiving.  This 
concerns  the  school  as  well  as  the  home  student. 

It  is  often  asserted  that  sending  is  comparatively  easy 
to  learn  while  receiving  is  difficult.'  This  is  very  mislead- 
ing, for  as  a matter  of  fact,  it  is  really  quite  a stunt  to 
learn  to  send  properly,  while  receiving  is  simply  a matter 
of  sufficient  practice.  At  the  present  stage  of  the  game 
it  is  really  a delight  as  well  as  a rarity  to  hear  a good 
sender,  either  radio  or  telegraph.  This  is  largely  due  to 
improper  sending  instruction  at  the  very  start,  re- 
sulting in  the  operator  acquiring  slip-shod  and  care- 
less habits  of  making  certain  letters,  such  as  send- 
ing i for  a;  g for  o;  e for  t;  etc.,  and  unless  the  receiv- 
ing operator  at  the  other  end  has  had  considerable  experi- 
ence in  reading  all  manner  of  sending  he  will  be  unable  to 
properly  copy  the  message.  In  consequence,  time  is  lost 
by  repetition,  haranguing  and  the  exchange  of  derogatory 
remarks,  all  of  which  is  inefficient.  The  beginner  should 
therefore  be  very  particular  in  the  manner  in  which  he 
makes  his  characters.  He  should  adopt  a clear,  decisive 
dot  and  dash  form  with  the  proper  letter  and  word 

•The  Omnigraph. 


The  most  satisfactory  start  is  made  in  attending  a reliable  radio  institute  or  school,  securing  either  day  or  evening  instruction.  The  illustration  shows 

a code  class  at  the  Marconi  Institute 
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spacing  and  time  interval.  This  factor  is  known  and  re-  Morse  code,  that  they  make  up  a series  of  practice  sheets 
ferred  to  by  professional  operators  as  telegraphic  judg-  upon  which  has  been  written  or  typed  all  manner  of  letter 
ment.  and  numeral  combinations  similar  to  the  above,  each  sheet 

There  is  also  a right  and  wrong  way  to  hold  the  key,  containing  four,  five  or  eight  letters  of  code  and  cipher 
and  the  wrong  way  is  not  conducive  to  the  making  of  per-  words.  By  the  way,  code  usually  refers  to  pronounceable 
feet  dots  and  dashes.  Use  the  first  three  fingers  of  your  words  whether  they  have  any  dictionary  meaning  or  not, 
right  hand,  grasping  the  forward  part  of  the  key  knob  such  as  LAMBASNOBE  and  YOKER,  while  cipher  is 
with  the  end  of  your  thumb  while  the  other  two  fingers  an  arrangement  of  unpronounceable  letter  or  numeral 
reach  out  to  the  backward  part  of  the  knob,  thereby  in-  groups  having  a prearranged  meaning,  such  as  LMXTO 
suring  firm  and  yet  pliable  grip  of  the  key.  Also,  the  up  ZLNSA  AOSLN  67542. 

and  down  motion  should.be  controlled  from  the  wrist  „ _ „ ...  „ „ 

and  not  from  the  finger  ends,  as  is  mostly  done.  The  ^HE  Theory  and  Practical  Side  of  Radio  Operating 

principle  is  the  same  as  that  employed  in  the  Palmer  In  addition  to  being  proficient  in  sending  and  receiv- 

handwriting  method — it  is  a wrist  motion  and  is  meant  to  ing  the  Morse  Continental  code,  a professional  radio  oper- 
relieve  the  fingers  from  the  strain  of  too-concentrated  ator  must  also  be  familiar  with  the  theory  and  manner  of 
muscle  action,  thereby  preventing  “writers’  cramp’’  or  operating  every  part  of  a ship  or  shore  station  installation, 
telegrapher’s  paralysis.  Remember,  it  is  just  as  easy  to  This  can  be  learned  from  text  books,  coupled  with  a cer- 
form  right  habits  of  sending  at  the  beginning  as  it  is  to  tain  amount  of  actual  experience  with  transmitting  and 
acquire  wrong  ones.  If  the  right  method  is  acquired  at  receiving  instruments,  and  this  is  where  the  advantage  of 
the  start  it  will  be  retained  to  the  end  and  clear-cut  and  attending  a radio  school  becomes  a factor, 
easily  readable  sending  will  always  be  possible.  On  the  A word  of  advice  concerning  this  important  subject, 

other  hand  if  the  start  is  made  with  a careless  and  slip-  Remember  that  in  order  to  pass  the  government  ex- 

shod  “fist”  it  will  always  remain  a handicap.  amination  it  is  not  sufficient  that  you  simply  learn  by  rote 

Learning  to  read  and  copy  radio  signals  fast  and  certain  stock  radio  phrases  and  explanations  and  attempt 
accurately  is,  after  all,  not  as  difficult  as  it  may.  seem.  The  to  palm  these  off  in  the  written  examination.  This  will 
most  trying  and  discouraging  part  for  the  beginner  is  not  do  at  all.  You  must  actually  know  what  you  are  writ- 
from  the  time  he  first  starts  to  the  point  where  he  can  ing  about  and  know  the  subject  well.  The  writer  recently 
begin  to  copy  a few  consecutive  words  without  error ; heard  of  several  young  men  who  felt  very  confident  about 
when  this  point  is  reached  the  student  takes  on  new  life,  passing  the  examination,  referring  to  the  questions  as  “the 
so  to  speak,  and  he  immediately  begins  to  gain  confidence  same  old  dope” ; when  taking  the  examination  they  an- 
in  himself,  which  fact  comes  in  good  stead  when  later  he  swered  all  questions  in  monosylabic  form,  giving  little  or 
attempts  to  copy  actual  signals  straight  out  of  the  air.  no  detail  and  so  abbreviated  their  answers  that  the  ex- 
aminers were  unable  to  determine  the  extent  of  their 
knowledge  of  the  subjects.  As  a result  they  were  given 
so  low  a mark  average  that  some  failed  to  secure  even  a 
second  grade  license.  It  is  most  essential  before  you  ap- 
ply for  permission  to  take  the  examination  that  you  be 
fully  versed  in  all  subjects  mentioned  in  another  section  of 
this  article,  and  also  that  you  be  prepared  to  receive  and 
transmit  the  Continental  Morse  code  at  a speed  of  not  less 
than  20  words  a minute — five  letters  to  a word. 

Grades  of  Licenses  and  Requirements 

Before  you  can  become  a commercial  radio  operator, 
you  must  be  examined  as  to  your  professional  knowledge 
by  government  officials.  If  found  qualified  you  will  be 
granted  a Commercial  Radio  Operator’s  License,  of  which 
there  are  three  grades.  The  complete  classification  of 
licenses  follows: 

1.  Commercial  Extra  First  Grade. 

2.  Commercial  First  Grade. 

3.  Commercial  Second  Grade. 

4.  Commercial  Cargo  Grade. 

, 5.  Commercial  Temporary  Permit. 

6.  Experiment  and  Instruction  Grade. 

7.  Amateur  First  Grade. 

8.  Amateur  Second  Grade. 

In  this  article  we  shall  confine  ourselves  to  the  most 

important  commercial  grades. 

Commercial  Extra  First  Grade:  To  be  eligible 
for  this  license,  an  operator  must  have  previously  held  a 
Commercial  First  Grade  License,  and  have  eighteen 
months  or  more  of  satisfactory  sea  or  land  service;  it  is 
only  issued  where  trustworthiness  and  efficient  service  en- 
titles the  operator  to  confidence  and  recognition.  The  ex- 
amination consists  of  the  following  subjects: 

(a)  Adjustment,  operation  and  care  of  apparatus. 

(b)  Transmitting  and  sound  reading  at  a speed  of 
thirty  words  a minute  Continental  Morse,  and  thirty  per 
minute  American  Morse. 

(c)  LTse  and  care  of  storage  batteries  or  other  aux- 
iliaries. 

(d)  Knowledge  of  International  regulations  and  Act 
of  Congress  to  regulate  radio  communication. 


In  training  naval  radio  operators  during  the  war,  it 
was  found  that  the  old  method  of  sending  plain  English 
taken  from  a book  or  newspaper  was  improper  and  really 
retarded  the  student’s  receiving  speed  by  giving  him  a 
false  notion  of  his  progress.  This  was  due  mainly  to  the 
unavoidable  habit  of  guessing  at  words  or  writing  down 
what  he  thought  would  be  the  following  word,  as  well  as 
due  to  the  fact  that  the  student  secured  practically  no 
practice  in  receiving  uncommon  and  seldom  used  letters, 
such  as  x,  z,  q,  j,  etc.  In  order  to  overcome  this,  mean- 
ingless and  disconnected  groups  of  letters  comprising 
every  letter  of  the  alphabet,  similar  to  code  and  cipher 
groups  containing  from  four  to  ten  letters  each,  were 
used  exclusively,  and  this  was  kept  up  until  the  student 
had  acquired  a receiving  speed  of  at  least  15  words  per 
minute,  at  which  time  he  was  permitted  to,  and  could 
readily  copy  plain  language  or  press  items  as  well.  The 
following  are  a few  examples  of  code  and  cipher  groups : 
CODIAC  STQAINT  13084 

NOMADE  NZOLXYO  78620 

LASTOR  LZIMNST  59032 

It  is  recommended  that  where  two  or  more  beginners 

have  firmly  resolved  to  learn  to  read  the  Continental 
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(e)  Knowledge  of  U.  S.  Naval  Radio  Regulation. 

Commercial  First  Grade:  The  applicant  must 
pass  a satisfactory  examination  in  the  following : 

(a)  The  adjustment,  operation,  and  care  of  the  ap- 
paratus, including  correction  of  faults  and  change  from 
one  wave  to  another. 

(b)  Transmitting  and  receiving  by  ear  at  a speed  of 
not  less  than  twenty  words  p>er  minute  in  Continental 
Morse  (five  letters  to  the  word). 

(c)  Use  and  care  of  storage  batteries  or  other  auxil- 
iary power  apparatus. 

(d)  Knowledge  of  the  International  Regulations  in 
force  applying  to  radio  communication. 

(e)  Knowledge  of  the  requirements  of  the  Acts  of 
Congress  to  Regulate  Radio  Communication  (sections  3, 
4,  5,  6,  7 of  the  Act  of  August  13,  1912). 

The  Commercial  Extra  First  Grade  and  the  Com- 
mercial First  Grade  Licenses  qualify  holders  for  em- 
ployment at  any  ship  or  land  station  of  any  class. 

Commercial  Second  Grade:  The  applicant  must 
pass  a satisfactory  examination  in  all  subjects  prescribed 
for  the  first  grade,  with  the  exception  that  the  minimum 
speed  in  transmitting  and  receiving  shall  be  not  less  than 
twelve  words  a minute  in  Continental  Morse,  and  the 
examination  in  the  subjects  will  not  be  as  comprehensive 
as  that  given  first  grade  operators. 

The  student  operator  should  provide  himself  with 
copies  of  the  following  publications  which  can  be  readily 
secured  by  addressing  the  Superintendent  of  Documents, 
Government  Printing  Office,  Washington,  D.  C. : 

Radio  Communication  Laws  of  the  U.  S 15  cts. 

Radio  Stations  of  the  United  States 10  “ 

Radio  Service  Bulletin  (issued  monthly) ...  .05  “ 

(The  above  bulletin  can  be  subscribed  for  at  the 
rate  of  twenty-five  cents  a year). 

Most  of  these  publications  are  usually  supplied  by 
radio  companies  employing  operators,  but  it  is  well  for  the 
aspiring  professional  to  procure  them  himself  and  become 
familiar  with  their  contents  before  attempting  to  take  the 
examination. 

Where  and  How  to  Secure  Licenses 

Commercial  Radio  operator’s  licenses  as  well  as  ama- 
teur licenses  of  all  grades  may  be  secured  after  due  exam- 
ination by  applying  to  any  of  the  following  named  places, 
where  are  situated  representatives  of  the  Department  of 
Commerce : 

Radio  Service,  Customs  House,  Boston,  Mass. 

Radio  Service,  Customs  House,  New  York  City,  N.  Y. 
Radio  Service,  Customs  House,  Baltimore,  Md. 

Radio  Service,  Dept,  of  Commerce  Bldg.,  Washington, 
D.  C. 

Radio  Service,  Citizens  Bank  Bldg.,  Norfolk,  Va. 

Radio  Service,  Customs  House,  New  Orleans,  La. 

Radio  Service,  Customs  House,  San  Francisco,  Cal. 

Radio  Service,  Customs  House,  Seattle,  Wash.  * 

Radio  Service,  Federal  Building,  Chicago,  111. 

Radio  Service,  Federal  Building,  Detroit,  Mich. 
Remuneration,  Advantages  and  Opportunities 

The  present  salary  of  the  ship  radio  operator  is 
$125.00  a month  for  senior  operator  and  $100.00  for 
junior.  In  addition  to  this,  operators  are  given  first-class 
accommodations  and  meals,  which  is  easily  equivalent  to 
an  additional  $50.00,  when  one  considers  the  present  high 
cost  of  living.  While  these  figures  represent  the  stand- 
ard operating  wage,  operators  may  also  earn  additional 
money  in  other  ways.  For  instance,  on  some  cargo  ves- 
sels where  there  is  need  of  but  one  operator,  the  steamship 
company  will  arrange  to  have  the  operator  act  as  super- 
cargo in  addition  to  his  radio  duties.  For  this  combina- 
tion position  he  receives  a total  monthly  pay  of  $140.00  or 
more,  depending  on  the  importance  of  the  voyage.  This 
work  requires  very  little  preparation  and  is  of  a light 
clerical  nature  such  as  the  making  out  of  crew  lists,  mani- 


fests of  cargo,  store  lists,  etc.  On  other  vessels,  either 
passenger  or  cargo  operators  may  check  freight  while  at 
foreign  ports.  This  consists  of  merely  standing  or  sitting 
near  the  ship’s  hold  and  keeping  count  of  the  quantity  and 
nature  of  the  various  items  discharged  or  taken  on  board. 
This  work  pays  from  40  to  50  cents  an  hour.  On  many 
passenger  ships,  too,  the  Ocean  Wireless  News  is  pub- 
lished as  the  daily  newspaper  of  the  sea.  The  operator  in 
such  cases  is  in  effect  an  editor  of  the  day’s  news  trans- 
mitted from  shore,’  and  he  is  allowed  a liberal  commis- 
sion'on  sales  of  the  paper  to  passengers. 

Misleading  statements  are  often  made  concerning  the 
recognized  status  of  the  radio  man  on  board  ship,  so  a 
few  words  about  this  matter  is  perhaps  not  out  of  place. 
The  United  States  Shipping  Board  Emergency  Fleet 
Corporation  states  in  its  contract  with  the  radio  com- 
panies the  following: 

“Radio  operators  shall  be  treated  as  officers,  but  with- 
out executive  authority,  and  shall  be  provided  accommo- 
dations suitable  for  an  officer.” 


It  is  very  essential  that  the  home  student  erect  a receiving;  station 

This  means  that  the  radio  man  is  accorded  all  rights 
and  privileges  of  a merchant  vessel  officer,  except  that  he 
has  not  the  authority  to  give  executive  orders  to  any 
member  of  the  crew  unless  he  has  been  specifically  in- 
structed to  do  so  by  the  captain  or  other  accredited  officer 
of  the  ship.  This,  of  course,  is  quite  natural,  since  the 
operator  is  in  a class  by  himself  and  is  not  versed  in  any 
of  the  ship’s  routine. 

The  opportunities  of  the  sea-going  operator  are  man- 
ifold. In  the  first  place,  he  has  the  chance  to  visit  many 
parts  of  the  world  which  are  seldom  accessible  to  any  but 
the  very  wealthy.  The  radio  operator  having  spare  time 
at  his  disposal  while  at  sea  can  study  various  sub- 
jects connected  with  his  profession,  such  as  radio  traffic 
problems  and  the  higher  branches  of  radio  engineering. 
By  doing  this,  he  may,  after  a few  years  of  faithful  serv- 
ice and  study,  be  advanced  to  such  positions  as  inspector, 
constructor,  chief  operator,  assistant  superintendent,  rep- 
resentative, manager  of  coastal  station,  and  various  other 
well  paying  posts  connected  with  high  power  trans- 
oceanic shore  stations.  Or,  if  he  so  desires,  and  wishes  to 
follow  the  sea  as  a profession,  he  may  study  navigation. 

There  is  certainly  a great  deal  to  be  said  in  favor  of 
radio  operating  as  a profession,  and  few  land  vocations 
can  boast  of  as  fascinating  and  profitable  a career  as  that 
of  radio. 
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Testing  Marconi  V T’s 

The  Electrical  and  Mechanical  Tests  That 
Are  Necessary  to  Insure  Efficient  Tubes 


YLTITHOUT  doubt,  there  are  but  few  of  the  readers  of 
T this  magazine  who  have  considered  the  care  and 
effort  that  is  required  to  produce  uniformly  good  vacuum 
tubes.  A summary  of  the  tests  through  which  the  Mar- 
coni VT’s  pass  will  be  of  interest-  to  those  who  use 
vacuum  tubes  in  their  experimental  work. 

In  addition  to  the  electrical  inspection,  these  tubes  are 
also  carefully  inspected  for  mechanical  defects  to  insure 

Smegohms 


Figure  l — The  circuit  for  the  oscillation  test  at  250  meters 

that  the  internal  elements  as  well  as  the  glass  and  base 
itself  are  all  properly  constructed  and  in  line. 

The  electrical  inspection — which  is  made  to  determine 
the  operating  characteristic  of  the  tube — calls,  first,  for  a 
filament  which  will  pass  a certain  standard  current  under 
given  conditions;  second,  the  plate  voltage  required  for 


the  tubes  must  not  fall  below  or  exceed  given  values; 
next,  the  insulation  resistance  is  measured  between  the 
plate  and  grid  and  filament  terminals,  this  latter  measure- 
ment being  made  only  after  the  tube  has  been  operating 
for  a considerable  period  of  time  at  normal  current. 

The  sensitivity  of  the  tube  as  a detector  is  also  carefully 
noted  and  checked  against  a standard  in  the  test  labora- 
tory, and  finally  the  tubes  are  connected  in  a circuit  as 


shown  in  figure  1,  for  the  oscillation  test,  where  they 
must  oscillate  at  a wave  length  of  250  meters,  in  a satis- 
factory manner,  at  a plate  potential  not  greater  than  that 
required  for  the  greatest  sensitivity  as  a detector. 

The  Class  II  tubes  are  all  subjected  to  a plate  potential 
of  350  volts,  which  they  must  withstand  for  a certain 


Figure  2 — The  layout  used  in  the  teat  for  Class  II  tubes,  subjected  to  • plate  potential  oi  350  volts 
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Figure  3 — The  instrument*  which  make  it  possible  to  obtain  the  amplification  constants,  the  internal  resistance,  and  the  voltage  amplification  of  a tube 

when  uped  with  a resistance  in  its  plate  circuit 


period  of  time  or  be  rejected.  Figure  2 is  a photograph 
of  the  layout  for  this  test.  To  the  right  is  seen  the  plate 
circuit  voltmeter  (shunted)  as  well  as  the  rheostats  for 
the  regulation  of  plate  potential.  Filament  current  rheo- 
stat is  shown  directly  behind  the  left  hand  vacuum  tube 
and  the  galvanometer  for  indicating  grid  current  is  shown 
beneath  the  generator  board  and  directly  behind  a shunt 
resistance,  the  latter  being  connected  across  the  terminals 
of  the  galvanometer  in  order  to  protect  it  in  case  of 
shorted  connections  within  the  tube  under  test.  Figure 
3 shows  a photograph  of  a Miller’s  bridge  set  up  by  the 
use  of  which  it  is  possible  to  obtain  the  amplification  con- 
stants, the  internal  resistance,  and  the  voltage  amplifica- 
tion of  a tube  when  used  with  a resistance  in  its  plate  cir- 
cuit. A circuit  diagram  of  the  Miller’s  bridge  is  shown  in 
figure  4.  The  action  and  operation  of  this  bridge  is  de- 


scribed in  Volume  6 of  the  Proceedings  of  the  Institute  of 
Radio  Engineers.  In  figure  5 is  shown  a set-up  for  the 
oscillation  test  and  for  the  detector  test.  A standard 
Navy  short  wave  receiver  as  well  as  a standard  Navy 
vacuum  tube  control  box  as  manufactured  by  the  Marconi 
Company  and  General  Electric  Company,  respectively,  are 
used  in  this  test.  A damped  oscillation  is  supplied  by  the 
small  oscillation  generator  on  the  left. 

To  summarize,  all  tubes  are  first  tested  for  gas  and 
classified  as  either  soft  tubes  (Class  I — detectors  and 
oscillators)  or  as  hard  tubes  (Class  II — amplifiers,  oscil- 
lators and  detectors).  The  soft  tubes  are  then  tested  for 
sensitivity  as  detectors,  and  either  passed  or  rejected. 
The  hard  tubes  are  tested  for  amplification  constant,  and 
for  oscillations,  and  either  accepted  or  thrown  out. 


Figure  5 — Apparatus  {or  making  the  oscillation  test  and  the  detector  test 


If  You  Were  the  Editor — 

It  is  an  axiom  in  any  magazine  publisher’s  office  that  every  reader  is  certain 
that  the  publication  would  be  improved  if  the  ideas  he  holds  were  adopted. 

We  like  this  spirit.  We  want  to  hear  those  who  think  The  Wireless  Age  is 
not  quite  as  good  as  it  should  be. 

Let  us  have  all  those  fine  suggestions.  It  will  be  worth  your  while,  for  we 
are  going  to  give  you  whatever  it  is  you  think  you  want. 

The  majority  will  rule,  but  all  reasonable  requests  for  departments  or  articles 
will  be  given  most  careful  attention.  — T he  Editor 
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Condenser  Construction 


HpO  those  who  have  iii  mind  the  construction  of  con- 
A densers  the  method  used  by  Dubilier  will  be  of  in- 
terest. The  principal  object  of  his  method  is  to  provide 
a condenser  in  which  the  terminal  connections  will  fall 
at  points  spaced  to  such  an  extent  that  the  liability  of  an 
electrical  discharge  between  terminals  at  different  po- 
tentials is  minimized,  and  to  avoid  the  necessity  of  em- 
ploying special  insulating  barriers  or  plates  between  the 
terminal  connections. 

Figures  1,  2 and  3 are  respectively  top,  side,  and  per- 
spective views  of  a condenser,  made  in  accordance  with 
'this  method.  Figures  4,  5 and  6 are  views  which  corre- 
spond respectively  to  figures  1,  2 and  3,  but  which  show 
another  method  of  making  connections. 

With  reference  to  figures  1 to  3,  a condenser  is  shown 
consisting  of  several  conducting  plates  separated  by  mica 
sheets,  the  plates  and  sheets  being  assembled  into  a 
rectangular  shaped  block.  Groups  of  conducting  plates 
are  connected  in  parallel  so  as  to  form  several  sets  of 
plates  insulated  from  each  other,  these  being  of  opposite 
polarity  and  connected  in  series  to  divide  up  the  potential 
to  which  the  condenser  is  to  be  subjected  to  such  an 
extent  as  to  prevent  a failure  of  insulation  or  a break- 
down in  any  portion  of  the  insulation. 

Terminals  for  each  set  of  plates  are  provided  by  ex- 
tending the  edge  portions  of  the  plates  a short  distance’ 
beyond  the  face  of  the  block.  The  terminals  of  the  dif- 
ferent sets  are  then  connected  so  as  to  place  the  re- 
quisite number  of  plates  in  series  with  each  other. 

In  order  to  prevent  a discharge  between  terminals 
which  are  to  be  at  different  potentials,  these  terminals 
and  their  connections  are  brought  out  at  different  points 


around  the  sides  of  the  block  so  that  each  terminal  will 
be  spaced  a relatively  large  distance  from  the  others.  In 
figures  1 to  3 this  is  accomplished  by  bringing  out  the 
terminals  of  successive  sets  on  different  faces  of  the 
block,  the  terminals  of  the  sets  of  opposite  polarity  in 
the  top  layer  being  brought  out  for  instance  at  sides 
4 and  6 respectively  of  the  block  and  the  terminals  of 
the  sets  of  opposite  polarity  in  the  second  layer  being 
brought  out  respectively  at  sides  3 and  5 of  the  block, 
the  terminals  for  the  sets  of  the  third  layer  at  sides  4 and 
6,  and  so  on.  The  top  terminal  on  side  6 of  the  block, 
may  then  be  connected  by  a conducting  strip  to  the 
second  terminal  on  the  face  5 of  the  block.  The  terminal 
of  the  second  layer,  which  is  on  face  3 of  the  block  may 
then  be  connected  by  a similar  ribbon  to  the  terminal  of 
the  third  layer  which  is  in  face  6 of  the  block.  The 
terminal  of  the  third  layer,  which  is  on  face  4 of  the 
block,  may  then  be  connected  to  the  terminal  of  the 
fourth  layer  which  is  on  face  3 of  the  block.  The  ter- 
minal of  the  fourth  layer  which  is  face  5 of  the  block 
may  be  connected  to  the  terminal  of  the  fifth  layer  which 
is  on  face  4 of  the  block,  and  so  on. 

It  will  thus  be  seen  that  with  the  above  arrangement 
the  terminal  connections  extend  around  the  sides  of  the 
block  in  a spiral  fashion.  In  the  form  shown  in  figures 
1 to  3,  the  terminals  8 to  12  for  instance  are  spaced  a 
distance  equal  to  the  thickness  of  3 groups  of  plates  so 
that  the  chances  of  a discharge  between  such  connec- 
tions are  minimized. 

If  the  terminal  connection  between  successive  groups 
of  plates  be  made  alternately  at  opposite  sides  of  the 
block  as  has  been  the  usual  practice,  it  is  necessary  to 


Figure  4 


Figure  5 


Figure  £ 


Figures  1,  2 and  3 are  respectively  top,  side  and  perspective  views  of  the  condenser  and  figures  4,  5 and  6 show  another  method 

of  making  connections 
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interpose  between  terminals  and  connections  of  dif- 
ferent potentials  insulating  barriers  or  plates,  so  as  to 
prevent  brush  discharge,  but  these  insulating  plates  aside 
from  the  greater  expense  they  entail,  are  awkward  be- 
cause they  leave  the  condenser  terminals  in  pockets  or 
recesses  with  the  result  that  such  terminals  are  not  readily 
accessible  for  making  terminal  connections.  With  a con- 
denser constructed  as  per  above  outline  the  greater  spacing 
between  the  connections  obviates  the  necessity  of  employ- 
ing insulating  barriers  between  them,  and  no  more  insula- 
tion need  be  interposed  between  the  superposed  groups  of 
plates  than  is  used  between  the  different  plates  of  the  in- 
terleaved groups. 

Figures  4 to  6 show  a condenser  of  different  construc- 


tion, but  in  which  the  same  principle  of  connection  is 
employed.  As  shown  in  figure  4,  a group  of  condenser 
plates  may  be  connected  in  parallel  and  provided  with  a 
terminal  on  one  face  of  the  block  similar  to  the  one 
previously  described.  A second  group  of  plates  is  inter- 
leaved with  the  first  but  has  its  common  terminal  lo- 
cated for  instance  at  the  side  18  of  the  block  adjacent 
to  the  side  15  which  carries  the  first  terminal.  The  in- 
terleaved groups  of  plates  in  the  second  layer  may  then 
have  one  terminal  located  at  the  side  15  of  the  block  and 
the  second  terminal  located  at  the  side  21  of  the  block, 
etc.  Terminals  14  and  19,  20  and  22,  etc.  may  then  be 
joined  together  to  connect  as  many  of  the  groups  in 
series  as  is  desired. 


Vacuum  Tube  Construction 


A NOVEL  means  of  supporting  the  electrodes  in  a 
vacuum  tube  has  been  worked  out  by  T.  P.  Driver, 
of  London.  A cylindrical  plate  which  is  supported  from 
both  ends  is  provided  at  each  end  with  a set  of  longi- 
tudinally extended  carrier-bars  attached  on  the  one  hand 
to  the  anode  cylinder  and  on  the  other  to  a metal  collar 
which  is  received  in  an  annular  seating  formed  within  the 
tube,  at  or  near  the  point  where  the  extending  neck  of 
the  tube  opens  into  the  bulb ; the  seating  at  the  respective 
ends  of  the  tube  being  of  such  diameter  with  respect  to 
the  adjacent  necks  as  to  present,  endwise,  oppositely- 
directed  annular  shoulders  adapted  to  prevent  logitudinal 
displacements  of  the  plate  and  its  attached  supports  in 
either  direction  after  their  insertion  in  position,  while 
lateral  displacement  is  prevented  by  the  engagement  of 
the  collars  with  the  inner  peripheries  of  the  seatings  with 
which  one  or  both  of  the  collars  may  be  adapted  to  estab- 
lish expanding  spring  contact.  The  accompanying  draw- 
ing shows  a side  elevation  of  a vacuum  tube,  illustrating 
the  method  of  supporting  a cylindrical  plate  therein,  a 


Secret  Radiophone 


A FUNDAMENTAL  requirement  of  commercial  tele- 
phony  is  there  shall  be  no  delay  in  the  transmissiori  of 
signals,  that  is,  a signal  must  be  transmitted  immediately 
upon  its  production.  This  requirement  precludes  the  use 
of  code  sending  as  ordinarily  understood,  for  the  secret 
transmission  of  intelligence  by  telephone  because  such 
sending  would  necessarily  introduce  a delay  equal  to  the 
time  required  for  translation  to  code. 

In  order  to  accomplish  the  secret  transmission  of  in- 
telligence, H.  W.  Nichols  proposes  to  so  distort  the  signal 
transmitted  from  the  sending  station  that  it  shall  be  un- 
recognizable at  points  between  the  transmitting  and  re- 
ceiving stations,  but  by  means  of  auxiliary  modifying  ap- 
paratus at  the  receiving  station  the  signal  is  to  be  restored 
to  its  original  character.  A fundamental  condition  for 
this  kind  of  distortion  is  that  the  order  of  the  electrical 
states  which  make  up  the  signal  shall  not  be  changed,  al- 
though the  intervals  elapsing  between  successive  states 
may  be  changed  in  any  manner  desired.  If  this  con- 
dition is  not  fulfilled,  the  result  will  be  either  delay  in 
transmission  of  the  signal,  or  else  superposition  of  one 
part  of  the  signal  upon  another  part,  making  the  signal 
unintelligible. 

In  the  arrangement  shown  in  the  drawing  signals  are 
produced  by  the  telephone  transmitter,  distorted  by  the 
apparatus  intervening  between  the  transmitter  and  the 
antenna,  transmitted  to  the  receiving  station,  received  and 
restored  to  their  original  forms  and  finally  translated  into 
audible  sounds  by  the  telephone  receiver.  By  further 


reference  to  the  drawing  it  will  be  seen  that  an  iron  wire 
is  carried  along  the  face  of  an  electro  magnet  3,  which  is 
energized  by  a battery  controlled  by  a microphone,  which 
serves  to  vary  the  current  through  the  magnet  in  accord- 
ance with  speech  vibrations.  The  result  of  speech  vibra- 
tions impressed  upon  the  microphone  is  to  vary  the  mag- 
netic state  of  the  wire  as  in  the  magnetic  detector  or  tel- 
graphone,  these  magnetic  states  of  the  wire  being  per- 
manent and  carried  along  the  wire  in  its  motion  to  the 
right. 

A second  electro  magnet  shown  at  6 is  affected  induc- 
tively by  the  varying  magnetic  states  of  the  wire  and 
serves  to  reproduce  the  vibrations  impressed  upon  it  by 
the  first  magnet.  There  will,  therefore,  be  reproduced  in 
the  windings  of  the  second  magnet  a current  which  is 
more  or  less  a faithful  copy  of  the  current  in  the  first. 
The  magnet  6 is  rigidly  connected  to  an  arm,  which  passes 
through  guides  and  is  driven  by  a cam  mechanism.  This 
cam  may  be  driven  by  the  same  source  of  power  as  is  used 
for  the  driving  of  the  iron  wire  and  its  mechanism.  The 
purpose  of  this  cam  driven  magnet,  is  to  so  alter  the  wave 
form  of  vibrations  induced  in  it  with  respect  to  the  vibra- 
tions induced  in  the  first  magnet  as  to  be  unrecognizable 
when  transmitted  from  the  antenna  as  explained  later. 

It  will  be  obvious  that  if  the  motion  of  the  wire  is  uni- 
form, and  if  the  two  magnets  are  relatively  at  rest,  the 
signal  induced  in  the  second  will  be  practically  an  exact 
copy  of  that  produced  by  the  microphone.  On  the  other 
hand,  if  there  is  relative  motion  of  the  magnets,  it  is. 


Digitized  by 


Google 


24 


THE  WIRELESS  AGE 


March,  1920 


obvious  that  the  signal  induced  in  the  last  will  be  dis- 
torted, as  the  time  phase  relation  between  succeeding 
portions  of  the  signal  wave  will  be  modified.  In  designing 
and  operating  this  cam  driven  mechanism  it  is  essential 
that  the  relative  speeds  of  the  magnets  shall  never  be 
great  enough  to  superimpose  one  part  of  the  message 
upon  another.  In  order  to  efface  the  message  after  it  has 
been  delivered  to  the  second  magnet,  and  to  place  the  wire 


signal  is  impressed  upon  the  tape  by  means  of  the  magnet 
3 it  would  normally,  if  magnets  3 and  6 were  at  rest 
and  the  tape  moving  uniformly,  require  a certain  definite 
time  to  be  transmitted  to  the  reproducing  magnet  6.  If, 
however,  the  latter  is  in  motion  with  respect  to  the 
former,  the  time  elapsing  between  the  production  of  a 
signal  at  3 and  its  reproduction  at  6 will  be  variable,  and 
therefore  the  message  sent  out  from  the  sending  antenna 


Diagram  showing  electro  magnets  and  mechanical  means  for  distorting  the  signal  at  the  transmitter  and  restoring  it  at  the  receiver 


into  a condition  suitable  for  the  recording  of  a new  signal, 
a permanent  magnet  is  placed  below  the  wire  as  shown 
in  the  figure. 

The  operation  of  the  device  is  as  follows:  The  dis- 

torting devices  at  the  two  stations  are  started  in  syn- 
chronism and  in  phase  by  means  of  a predetermined  sig- 
nal. The  cams  may  be  driven  by  clockwork  in  order  to 
maintain  the  necessary  degree  of  synchronism.  When  a 


will  no  longer  be  an  exact  copy  of  the  impressed  message. 
At  the  receiving,  station  this  message  is  transmitted  to 
the  thermionic  elements,  being  amplified  and  transformed 
into  low  frequency  form.  It  is  then  impressed  upon  the 
receiving  magnet  36,  whose  motion  is  similar  to  that  of  6. 
The  distorted  message  is  therefore  received  from  the  tape 
in  its  normal  form  due  to  the  relative  motion  of  36  and  39, 
and  reproduced  in  undistorted  form  in  the  receiver. 


Improved  Condenser  Construction 


A VERY  excellent  method  of  constructing  condensers 
has  been  developed  by  Franz  Kratz.  The  salient  fea- 
tures of  this  construction  consist  of  two  metal  discs  placed 
opposite  to  each  other  and  having  cylinders  or  pipes  pro- 
truding inward  fr6m  their  centers,  upon  which  the  strips 
of  paper  and  tinfoil  (or  whatever  the  material  may  be), 
are  wound.  In  order  to  obtain  a good  contact  between 
the  metal  discs  and  the  two  tinfoil  strips,  these  latter  are 
made  somewhat  w'ider  than  the  distance  between  the  discs, 
so  that  when  the  winding  operation  is  performed,  the  one 
edge  of  each  strip  abuts  against  a disc  and  is  thus  caused 
to  coil  up  and  press  firmly  against  it.  By  the  pull  exerted 
on  these  strips  during  winding,  the  discs  are  prevented 
from  moving  apart,  so  that  no  rivets,  screws,  soldering, 
spring  pressure,  or  any  other  special  means  are  required 
to  keep  the  frame  together. 

Figure  1 represents  a section  through  the  condenser, 
viewed  from  the  side,  and  figure  2 shows  the  tinfoil  and 
paper  strips  as  they  appear  w'hile  being  wound  onto  the 
condenser  frame  or  spool. 

Two  metal  discs  or  cheeks  with  protruding  ring  por- 
tions or  short  pipes  are  arranged  in  parallel  planes,  so 
that  the  rings  are  situated  opposite  to  each  other  and  a 
certain  distance  apart.  The  space  between  the  discs  may 
be  bridged  by  a layer  of  insulating  material,  supported 
by  the  rings : and  upon  the  roll  or  spool  thus  formed  the 
paper  and  tinfoil  strips  ate  wound.  The  tinfoil  strip  is 
made  somewhat  broader  than  the  distance  between  the 
discs  so  that  it  is  caused  to  coil  up  on  one  edge  during 


winding  and  is  thus  pressed  firmly  against  its  disc  and 
establishes  an  intimate  contact  with  the  same.  By  the 
pressure  applied  by  the  tightly  wound  strips  the  discs  that 
serve  as  mountings  are  prevented  from  being  shifted  out- 
ward from  the  middle.  This  may  also  be  prevented  by 
glueing  the  rings  to  the  insulation. 


figure  1 figure  Z 

Figure  1 — Sectional  side  view  of  condenser.  Figure  2 — Showing  tinfoil 
and  paper  strips  while  being  wound  onto  the  condenser  frame 


One  of  the  advantages  of  this  method  over  other  forms 
of  construction  is  that  metal  mountings  are  employed 
which  keep  the  condenser  together  without  the  necessity 
for  any  special  fixing  means,  such  as  rivets. 

Another  distinct  advantage  of  the  condenser  is  that 
resulting  from  the  connection  of  one  entire  edge  of  each 
tinfoil  strip  to  its  respective  disc  and  terminal,  so  that  the 
resistance  of  the  condenser  and  the  inductance  which  the 
rolled  form  of  condenser  would  offer  under  ordinary' 
methods  of  construction  is  eliminated,  thus  affording  a 
condenser  with  a low  phase  angle. 
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An  Amateur  Receiver 


A/f  ANY  amateurs  will,  no  doubt,  be  interested  in  con- 
structional  details  and  circuit  diagrams  of  a receiver 
developed  by  Ernest  C.  Mignon.  Figures  1,  2,  3 and  4, 
respectively,  show  the  layout  of  the  receiver  and  the 
method  of  control,  this  last  residing  in  a metallic  ring 
shown  in  figure  1,  as  supported  on  a shaft  coming  out  in 


Figure  1 — General  layout  of  the  new  amateur  receiver 


the  center  of  the  “clover  leaf”  coil  arrangement  and  being 
counter-balanced  by  a weight,  and  shown  in  figure  2. 
where  a cross  section  has  been  taken  through  a line' of 
figure  1.  In  figure  1,  it  is  seen  that  not  only  will  the 
metallic  ring  revolve  so  as  to  be  concentric  with  either  one 
of  the  three  coils,  but  it  is  also  possible  to  vary  the  prox- 
imity of  the  metallic  ring  to  the  coils,  as  indicated  in  figure 


i _J 

Figure  2 — Showing  the  ring  and  controlling  knob  in  full  and  also  in 
phantom 


position.  The  electrical  periods  of  the  three  circuits  are 
controlled  in  the  usual  way,  by  variation  of  inductance 
and  capacity.  A movement  of  the  metallic  ring  to  a posi- 
tion concentric  with  any  one  of  the  coils  will  decrease  the 
inductance  in  that  coil.  A movement  of  the  metallic  ring 
to  such  a position  that  it  links  any  two  coils  as  indicated 


Figure  3 — Showing  the  metallic  ring  linking  two  coila 


in  figure  3,  in  all  probability  reduces  the  inductance  of 
both  coils,  to  an  extent,  and  slightly  further  inter-links 
their  magnetic  fields. 

From  a strictly  amateur  point  of  view,  a receiver  de- 
sign such  as  this,  for  use  on  long  wave  lengths,  might  be 
considered  satisfactory,  inasmuch  as  practically  all  the 
high  power  stations  may  be  copied  with  the  device;  but 


Figure  4 — The  circuit  diagram  used  shows  the  receiver  to  be  the 
usual  3-circuit  type,  namely:  primary,  secondary  and  plate  circuit 


2,  wherein  the  ring  and  its  controlling  knob  are  shown  in 
full  and  also  in  phantom. 

With  reference  to  the  circuit  diagram,  figure  4,  it  will 
be  seen  that  the  receiver  is  the  usual  3-circuit  type ; that 
is,  primary,  secondary,  and  plate  circuit,  and  that  the 
coupling  between  primary,  secondary,  and  plate  circuit, 
in  so  far  as  effected  by  the  physical  relationship  between 
the  coils,  is  uncontrollable  because  the  coils  are  fixed  in 


from  a commercial  point  of  view,  the  scheme  is  decidedly 
impracticable,  due  to  the  fact  that  there  exists  at  all  times 
both,  electromagnetic  and  electrostatic  coupling  between 
primary,  secondary  and  plate  circuits  which  is  uncon- 
trollable, and  furthermore  it  is  a well-known  fact  that  the 
use  of  a short  circuited  turn  of  inductance  directly  in  the 
field  of  an  inductance  will  give  rise  to  as  much  as  50  per 
cent  energy  losses  under  certain  conditions. 
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A Low  Power  Tuned  Transmitter 

/ 

for  Local  Use 


'T'HIS  is  undoubtedly  the  question 
of  the  hour,  since  it  deals  with  a 
method  which  will  make  amateur  op- 
eration safer  and  place  it  on  a sound 
basis.  Amateurs  have  already  caused 
some  little  trouble,  all  of  which  could 
have  been  avoided  were  it  not  for  the 
fact  that  they  make  use  of  transmit- 
ting sets  with  power  greatly  exceed- 
ing their  needs. 

Through  accident,  I discovered  that 
if  inductance  of  certain  value  was 
shunted  across  the  contacts  of  the  buz- 
zer while  the  antenna  and  ground  con- 
nections remained  in  their  usual  place, 
greater  distances  were  covered  with 
the  same  buzzer  and  the  note  of  the 
buzzer  was  entirely  controllable  by 
varying  the  inductance.  Screwing  on 
the  contact  point  and  altering  the  ten- 
sion of  the  spring  common  to  the  ad- 
justment of  buzzers,  was  thus  made 
unnecessary.  All  that  is  required  is  to 
have  the  note  of  the  buzzer  (high  fre- 
quency) adjusted  to  a pure  note  and 
one  of  very  high  pitch.  It  is  then 
connected  in  the  circuit  as  shown  in 
figure  3. 

Here  an  inductance  of  the  dimen- 
sions shown  in  figure  2 is  shunted 
across  the  contact  points.  This  was 
wound  with  one  layer  No.  24  SCC 
magnet  wire.  A slider  is  connected  as 


By  E.  T.  Jones 

shown.  The  slider  is  employed  in  this 
case  because,  with  it,  greater  selectiv- 
ity can  be  had.  Of  course,  the  units 
and  tens  arrangement  common  to  pri- 
mary windings  of  receiving  trans- 
formers can  be  resorted  to. 

With  this  in  mind,  I decided  to  try 
the  arrangement  shown  in  figure  1.  A 


loop  antenna  measuring  50  ft.  long 
with  two  No.  18  wires  spaced  4 ft. 
apart,  was  constructed.  This  antenna 
was  35  ft.  high  at  one  end  and  15  ft. 
high  at  the  other.  I found  that  it  was 
also  possible  to  effect  tuning  with  a 
condenser  of  the  commercial  type 
measuring  maximum  .001  mfd., 
shunted  as  shown  (across  the  antenna 
and  inductance).  Here  it  is  seen  that 


the  antenna  is  used  as  part  of  the 
shunt,  which  actually  increased  the 
signal  strength  at  the  receiving  sta- 
tion some  5 miles  distant.  The  series 
inductance  used  is  the  one  constructed 
to  shunt  the  buzzer  when,  it  is  em- 
ployed on  an  ordinary  flat  top  antenna. 

This  forms  a circuit  similar  to  the 


wavemeter  (driver  circuit  and  is  un- 
doubtedly the  thing  for  amateur  local 
transmission.  I am  using  it  exclusive- 
ly and  with  vacuum  tube  receiving  ap- 
paratus, I am  of  the  opinion  that  this 
will  transmit  10  or  more  miles.  The 
greatest  distance  to  date  is  five  miles 
during  mid-day. 

With  suitable  keys,  music  can  be 
played  on  this  set. 


Figure  J 


ngure2 


Circuit  diagrams  showing  hook-up  of  the  high-frequency  buzzer  and  the  inductance  used  in 

the  low  power  transmitter 


The  Submerged  Receiving  Aerial 

By  Victor  R.  Fisher 


T N the  January  1920  issue  of  the 
Wireless  Age  I noticed  an  article 
on  “Loop  Antennae  for  Submarines.” 
by  Ralph  R.  Batcher.  I have  read 
this  article  carefully  and  I think  it  is 
somewhat  misleading,  although  I have 
the  greatest  respect  for  the  position 
and  occupation  of  its  author.  For, 
relative  to  this  submerged  receiving 
aerial,  I have  evidence  enough  to 
squash  the  idea. 

It  was  in  either  August,  September, 
or  October,  1916.  I believe,  that  the 
Navy  Department  first  conceived  the 
idea  of  putting  to  actual  test  the  possi- 
bility of  receiving  signals  in  a sub- 
merged vessel.  At  that  time  and  date 
I was  the  radio  electrician  aboard  the 


Brass  ptofe 


Figure  1 — Showing  brass  plates  connected  fore 
and  aft  and  the  lead-in  wire  to  receiving  set 

DSS  K2.  The  submerging  aerial  was 
handed  to  me  while  we  were  still  in 
the  Brooklyn  Navy  Yard,  with  in- 
structions that  I should  rig  it  up  when 
we  arrived  at  New  London,  Conn. 
This  was  in  June. 

Later,  I rigged  up  this  “antenna” 
which  consisted  of  one  brass  plate  on 
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the  after  mast  (which  carried  the  main 
two  wire  aerial),  and  one  brass  plate 
on  the  foremast.  Insulated  wires 
stretched  from  these  plates  to  amid- 
ships, where  they  entered  through  a 
supposedly  watertight  stuffing  box  on 
the  conning  tower  down  to  the  set. 
The  two  departmental  representatives 
were  Radio  Expert  Clark,  and  an  aide. 
On  questioning  Mr.  Clark  as  to  how 
and  why  they  decided  to  experiment 
with  this  idea,  I was  told  that  he  had 
thrown  into  the  Potomac  a couple  of 
old  wash  boilers  and  pails,  and  copied 
NAA.  which  seemed  entirely  possible, 
acknowledging  the  close  proximity  of 
his  receiving  gear  to  NAA,  which  act- 
ed on  his  set  via  forced  oscillations. 
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He  never  would  have  heard  NAA  had 
he  been  50  miles  further  away,  as  ex- 
periments proved. 

But  as  to  the  submarine.  After 
hooking  up  several  thousand  dollars 
worth  of  audions,  amplifiers,  and  re- 
ceiving sets  (not  mentioning  the  su- 
perfluous amount  of  meters,  variable 
condensers,  etc.)  the  K2  submerged  to 
a depth  of  9 feet.  The  antenna  was 
at  the  time  3 feet  below  surface, 
the  submarine  trailing  behind  the  USS 
Tallahassee  at  a distance  of  one  mile 
and  making  a speed  of  6 knots.  All 
this  time  the  Tallahassee  was  sending 
“dope”  out  of  an  American  history 
and  caused  considerable  bewilderment 
to  operators  of  other  ships  in  the 
vicinity.  We  heard  . . . nothing. 

But  just  as  soon  as  one  plate  emerg- 
ed and  the  other  remained  submerged, 
we  could  copy  NFF,  NAH,  WDC, 
and  NDC  (Tallahassee).  We  would 
dive  once  more  and  not  a sound,  and 
all  this  wonderful  outlay  of  apparatus. 
It  all  proved  a fizzle. 

During  the  thirty  months  of  foreign 
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service,  I had  the  good  fortune  to 
spend  one  year  at  the  French  trans- 
Atlantic  station  YN  (Lyons).  I had 
considerable  experience  there  with 
aerials.  We  used  no  ground  for  re- 
ceiving, simply  one  immense  loop,  1 10 
feet  high,  300  feet  long  (figure  2).  We 
had  three  receiving  antennae  of  this 
same  style,  and  although  one  of  these 
was  situated  on  a farm  a few  blocks 
away,  all  the  receiving  sets  were  in 
the  same  room,  the  lead-ins  coming 
into  the  room  via  underground  insul- 
ated cables. 

The  most  remarkable  feat  ever  ac- 
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complished  on  one  aerial,  I believe, 
was  accomplished  there.  We  had 
three  receiving  stations,  one  for  NSS, 
one  for  NFF,  and  the  other  for  NDD, 
and  the  USS  George  Washington.  It 
so  happened  that  we  had  a bad  ground 
on  one  of  these  out  of  the  way  anten- 
nae which  compelled  us  to  double  up 
on  one  aerial.  In  other  words,  we 
had  to  copy  NSS  and  NFF  on  the 
same  aerial,  and  without  grounds. 
We  kept  to  this  plan,  for  it  was  work- 
ing beautifully,  until  YN  installed  his 
new  transmitter.  Up  to  then  we  had 
been  able  to  copy  NSS  and  NFF  on 
the  same  aerial,  while  YN  was  trans- 
mitting with  hist  alcohol  burning  arc. 
But  when  he  received  his  Alexander- 
son  machine  we  had  to  abandon  the 
idea,  for  he  transmitted  on  very  near 
the  same  wave  as  NFF  and  when  one 
man  copied  NFF  he  most  likely  had 
decreased  the  signals  from  NSS 
enough  to  allow  YN  to  break  him  up 
altogether.  Lyons  has  a 150-kw  ma- 
chine and  radiates  180  when  it’s  work- 
ing right. 


A Successful  Undamped  Wave  Circuit 

By  J.  C.  Morris,  Jr. 


A N undamped  wave  circuit  with 
dimensions  of  the  units  is  sup- 
plied by  the  writer,  with  the  bfelief 
that  the  set  outlined  possesses  many 
advantages  which  will  be  apparent  to 
the  amateur.  Very  long  distance  rec- 
ords have  been  obtained  with  a set  of 
this  type,  using  a small  aerial,  there- 
fore, it  should  be  suitable  for  use  with 
the  usual  amateur.  The  results  ob- 
tained will  amply  repay  the  trouble 
and  expense  of  construction. 

The  following  dimensions  do  not 
need  to  be  followed  precisely,  but  have 
been  chosen  to  give  a suitable  range  of 
wavelength. 

The  primary  and  secondary  tubes  of 
the  coupler  are  wound  with  15  inches 
of  wire.  The  former  is  5)4  inches  in 
diameter  while  the  latter  is  5 inches  in 
diameter.  The  primary  is  wound  with 
No.  24  S.S.C.  wire  or  with  bare  wire 
suitably  spaced.  The  secondary  is 
wound  with  No.  28  S.  S.  C.  wire,  taps 
to  the  secondary  switch  being  taken 
off  at  suitable  intervals.  The  primary 
is  varied  with  a slider.  The  writer 
advocates  the  use  of  a slider  because 
of  the  ease  of  adjustment.  However, 
to  avoid  capacitative  effects  from-  the 
body  of  the  operator,  the  slider  should 
be  moved  by  a handle  of  at  least  six 
inches  in  length,  made  of  hard  rubber 
or  other  equally  good  insulation. 

The  aerial  loading  coil  L,  should  be 
five  or  six  inches  in  diameter  and 
thirty  inches  long,  wound  closely  with 
No.  25  S.S.C.,  taps  to  the  multi-point 
switch  being  taken  every  3 inches  or 
so.  Precision  adjustment  is  made  by 
the  variometer  V.  This  variometer 


consists  of  two  cardboard  tubes  one 
inch  long  and  5 and  6 inches  in  dia- 
meter respectively,  wound  with  No.  25 
S.S.C.,  care  being  taken  to  keep  the 
same  amount  of  wire  on  the  two  coils. 
The  inductance  is  varied  in  the  usual 


The  regenerative  couplings  L3  L4 
have  fixed  values  of  inductance,  but 
should  be  constructed  so  as  to  have 
fairly  variable  couplings.  Good  re- 
sults are  obtained  with  both  coils  7 
inches  long,  L3  being  5)4  inches  in 


manner  by  revolving  the  inner  coil 
within  the  outer. 

The  plate  and  grid  loading  induct- 
ances have  identical  values,  consisting 
of  tubes  5 inches  in  diameter  and  thirty 
inches  long,  wound  closely  with  No.  28 
S.S.C.  The  inductance  may  be  varied 
by  a suitable  slider  or  by  a multi-point 
switch,  taps  being  taken  from  the  5,  10, 
14,  16,  18,  19,  20,  22,  24,  26,  28,  and 
30th  inch  of  winding. 


diameter,  while  L4  is  5 inches  in  dia- 
meter. Both  coils  are  wound  with  No. 
28  S.S.C. 


Often  amateurs  can  make  old  coup- 
lers function  in  this  position  by  re- 
winding same,  or  suitable  variometers 
are  sometimes  substituted. 


C3  is  a variable  capacity  of  maxi- 
mum value  of  .0005  mf.  C4  is  a fixed 
capacity  of  .0005  mf.  Cr,  is  a variable 
condenser  of  .002  mf.  (Two  .001  mf. 
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using  an  oscillation  transformer  for 
coupling  the  aerial  and  closed  oscillat- 
ing circuit.  A pair  of  No.  14  rubber 
covered  wires  can  be  run  up  through 


the  partitions  to  enable  a key  to  be 
located  at  the  operating  table  for 
transmitting. 

The  ground  lead  should  run 
straight  to  the  water  pipe  or  buried 
wires  if  pipes  ate  not  available.  By 
remembering  that  the  voltage  is  low 


and  the  current  high  at  the  ground 
connection  the  importance  of  this  part 
of  the  installation  will  be  fully  real- 
ized. 


A difficulty  is  apparently  introduced 
in  the  matter  of  switching  in  the  re- 
ceiving instruments.  This  can  be 
readily  overcome  by  the  insertion  of  a 
switch  as  shown  in  the  accompanying 
diagram.  By  mounting  the  lightning 
switch  so  it  can  be  operated  by  a rod 


extending  through  the  wall  it  can  also 
serve  as  an  aerial  switch,  open  for  re- 
ceiving, closed  for  transmitting. 

The  transmitter  should  be  carefully 
adjusted  by  using  a wavemeter  and  a 
decremeter.  A hot  wire  ammeter  is 
sometimes  very  deceptive.  The  best 
way  is  to  tune  to  200  meters  and  then 
get  another  station  to  listen  in  and  de- 
termine the  sharpness  of  the  tuning, 
loosening  the  coupling  till  the  wave 
emitted  is  clear  and  sharp.  It  is  well 
to  remember  that  if  the  strength  of  the 
signal  drops  to  half  value  by  detuning 
6 meters  on  the  wavemeter  the  wave 
has  a decrement  of  .02  or  less.  It  will 
be  found  that  a closer  coupling  can  be 
used  with  a set  located  in  the  basement 
than  one  in  the  upper  room  of  a house 
with  an  increase  in  range. 

These  paragraphs  may  cause  a state 
of  confusion  in  the  minds  of  those 
about  to  construct  a panel  set,  but  it  is 
merely  a question  of  whether  the  im- 
proved appearance  of  your  station  is 
more  to  be  desired  than  efficiency.  Let 
the  amateur  decide.  Of  course  he  can 
build  a panel  set  and  place  it  in  the 
basement ; or  better  still,  locate  his  sta- 
tion there  with  improvement  in  all  re- 
spects. 


The  Vacuum  Tube  as  a Frequency  Multiplier 

By  Clyde  J.  Fitch 


BESIDES  being  a detector,  genera- 
tor,  and  amplifier  of  radio  fre- 
quency currents,  the  vacuum  tube  can 
also  be  used  as  a frequency  multiplier. 
Figure  2 shows  a method  of  tripling 
the  frequency.  This  method  has 
never  been  tried  by  the  writer,  and  is 
offered  only  as  a suggestion  for  the  ex- 
perimenter. A sinusoidal  alternating 
current  connected  to  terminals  A and 
B,  figure  2,  will  cause  an  alternating 
current  of  three  times  the  frequency 
in  the  circuit  L2C„  if  the  tubes  are 
properly  adjusted,  and  the  coils  and 
L3  are  of  opposite  polarity. 

An  explanation  can  be  found  from 
the  characteristic  curve  of  the  tube, 
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figure  1.  The  horizontal  axis  indi- 
cates the  potential  of  the  grid  in  re- 
spect to  the  filament,  and  the  vertical 
axis,  the  plate  current  in  milliamperes. 
As  the  grid  potential  increases,  the 
plate  current  at  first  increases  rather 
slowly,  then  very  rapidly,  then  less 
rapidly,  and  finally  becomes  constant 
at  the  saturation  point.  By  carefully 
adjusting  the  filament  current  and 
plate  potential  of  tube  V,,  we  can  op- 
erate it  at  the  lower  bend  of  the  char- 
acteristic curve,  at  A,  figure  1,  and  the 
plate  current  through  L3  will  be 
peaked,  as  in  B,  figure  3.  By  adjust- 
ing the  filament  current  and  plate  po- 
tential of  tube  V2  to  operate  at  the  up- 
per bend  of  the  curve  at  B,  figure  1, 
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the  plate  current  through  L,  will  be 
flat  topped  as  indicated  by  upper  curve 
in  figure  3. 

Curves  B and  C each  indicate  the 
presence  of  a strong  harmonic  oscilla- 
tion of  three  times  the  fundamental 
frequency.  By  connecting  coils  L, 


and  L3  so  they  are  180°  out  of  phase, 
and  hence  neutralize  each  other,  the 
fundamental  oscillation  will  disappear, 
and  the  harmonic  of  triple  frequency 
will  exist  alone.  This  is>  shown  in 
curve  D,  which  is  obtained  by  sub- 
tracting the  ordinates  of  curve  B from 


Figure  3 — Graphs  showing  plate  current  resulting 
from  various  adjustments 


those  of  curve  C.  Curve  D,  therefore, 
represents  the  resultant  current 
through  coils  L,  and  L3  and  will  in- 
duce a similar  current  in  the  tuned  cir- 
cuit LX',.  Curve  A represents  the  al- 
ternating current  connected  to  termi- 
nals A and  B,  figure  2. 


Circuit-Changing  Switch  for  Receiving  Sets 

By  Arno  A.  Kluge 


'Cj'OR  changing  various  connections 
in  the  receiving  set  when  different 
circuits  are  being  tried,  it  is  often 
desirable  to  have  a switch  that  will 
accomplish  this  in  one  operation,  in- 
stead of  using  a number  of  separate 
switches.  Telephone  cam  switches  are 
commonly  employed  for  this  purpose, 
but  these  sometimes  introduce  capacity 
effects  that  are  unwelcome,  and  are 
rather  expensive  for  the  amateur  of 
limited  means. 

The  switch  here  described  is  not 
open  to  these  objections,  as  it  has  very 
small  capacity  effect  and  may  be  con- 
structed of  the  simplest  materials  at 
slight  cost.  It  consists  of  a rod  of 
bakelite  or  well-seasoned  hardwood, 
about  one  inch  in  diameter,  mounted 


Complete  switch  with  four  pairs  of  springs 


to  turn  just  above  a rectangular  block 
of  the  same  material.  The  bearings 
for  the  rod  are  provided  with  machine 
screws  threaded  into  each  end,  holes 
J4  inch  deep  being  drilled  for  the 
screws.  The  bearing  supports  are 
made  of  1/16  inch  brass  strips  screwed 
to  the  ends  of  the  base  block. 


A series  of  contact  -springs  touching 
the  sides  of  the  rod  are  mounted  on 
each  side  of  the  base  block,  and  the 
connections  between  different  sets  of 
these  springs  are  established  by  means 
of  conductors  running  through  the 
rod.  These  conductors  are  made  of  % 
inch  copper  or  brass  rod,  forced  into 
holes  drilled  for  that  purpose,  and 
projecting  1/16  inch  on  each  side. 
It  will  be  noted  that  one  pair  is  at 
right  angles  to  the  other  pair,  so  that 
the  connections  are  changed  by  turning 
the  rod  through  90°.  The  contact 
springs  are  made  of  No.  28  phosphor 
bronze  or  brass,  *4  inch  wide.  The 
accompanying  drawing  shows  a com- 
plete switch  with  four  pairs  of  springs, 
but  any  number  required  may  be  used. 
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“ I THE  WIRELESS  EXPERIMENTERS'  MANUAL  * By  Elmer  E.  Bucher 

The  only  book  published  that  comprehensively  covers  the  theory  and  design  of  amateur  wireless  transmitters  and  receiv- 
ers. Construction  of  transformers,  high  voltage  condensers,  spark  gaps,  aerials,  masts,  receiving  sets  for  long  and  short 
wave  length  reception  are  described  in  great  detail. 

Construction  and  operation  of  a 50-mile  buzzer  transmitter,  regenerative  receivers,  cascade  amplifiers,  preferred  circuits 
for  long  and  short  wave  receivers — all  these  are  covered. 

I Direction  finders,  underground  aerials  and  the  use  of  Weagant  s static  eliminator  for  amateurs  are  the  subjects  of  special 
chapters. 

I The  amateur  is  told  how  to  measure  the  inductance,  capacitance  and  resistance  of  his  aerial,  how  to  check  up  the  effi- 
ciency of  his  station.  Construction  of  quench-gap  transmitters,  methods  of  measuring  the  internal  impedance  and  amplifica- 
tion of  constant  of  vacuum  tubes  are  explained. 

All  in  all  it  is  (he  most  complete  textbook  on  the  broad  subject  of  amateur  wireless  telegraphy  yet  published.  d£Q  Of 
Cloth  bound.  About  300  pages.  Fully  illustrated.  Price 


RADIO  TELEPHONY  By  Alfred  N.  Goldsmith.  Ph.  D. 

It  Is  the  only  book  treating  the  subject  of  Radio  Telephony  in  all 

its  aspects. 

This  complete  text  on  radio  telephony  is  intended  for  radio  engi- 
neers, operators  and  experimenters,  also  radio  electricians  in  the 
Navy,  men  in  the  Signal  Corps  and  especially  men  in  the  Aviation 
Service  who  handle  radio  equipments.  Students  and  others  who 
desire  to  be  clearly  informed  concerning  this  newest  and  most  inter- 
esting branch  of  electric  communication  need  this  book. 

It  is  written  in  clear  style,  and  presupposes  very  little  knowledge 
of  radio.  Fully  illustrated  with  wiring  diagrams  and  previously 
unpublished  photographs  of  "wireless  telephone’  apparatus. 

There  are  over  400  separate  topics  listed  In  a carefully  prepared 
index. 
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VACUUM  TUBES  IN  WIRELESS  COMMUNICATION  By  Elmer  E.Buchcr 

The  only  text  book  on  the  market  devoted  solely  to  the  various 
applications  of  the  Oscillation  Valve. 

An  elementary  text  book  for  students,  operators,  experimenters 
and  engineers.  Navy  wireless  men  find  this  book  especially  helpful. 

Tells  in  understandable  language  the  fundamental  operating  prin- 
ciple of  the  vacuum  tube. 

Shows  over  100  different  circuits  for  the  practical  use  of  the 
Vacuum  Tube  as  a Detector,  Radio  or  Audio  Frequency  Amplifier, 
Regenerative  Receiver,  Beat  Receiver  and  Generator  of  Radio  Fre- 
quency Currents. 

More  than  100  diagrams  reveal,  step  by  step,  In  simple  and  direct 
form,  the  uses  of  the  vacuum  tube. 

Cloth.  Size  6x9  inches.  184  pages,  130  diagrams  and  d*0  OC 
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A Simple  and  Ready-Made  Aerial 

By  C.  L.  Alien 


'T'HE  cartoon  showing  the  city  fish- 
erman  with  all  his  fancy  tackle 
but  with  no  fish,  and  the  typical  coun- 
try lad  with  almost  no  tackle,  but  with 
plenty  of  fish,  is  familiar  to  everyone. 
Perhaps  the  average  wireless  novice  is 
like  the  country  lad  in  that  he  has 
rather  meager  tackle  with  which  to 
conduct  his  wireless  experiments.  The 
resemblance  ends  there,  however,  for 
the  art  of  operating  wireless  apparatus 
involves  a few  qualifications  not  gen- 
erally encountered  in  the  art  of  catch- 
ing fish.  No  problem  is  likely  to  cause 
as  much  hesitation,  next  to  the  finan- 
cial one,  as  that  of  the  aerial.  The 
novice  no  sooner  reads  that  the 
“longer  and  higher  the  aerial  the  bet- 
ter” than  he  longs  for  a couple  of  sky- 
scrapers to  stretch  his  wires  between. 
However,  he  turns  over  a page  only  to 
learn  that  someone  has  actually  buried 
the  aerial  in  the  ground — it’s  no  longer 
an  aerial.  The  novice  may  accept  these 
statements,  but  he  doesn’t  understand 
them.  Such  extremes  are  too  much 
for  a beginner,  and  it  is  as  much  of  a 


Alien 

mystery  to  him  as  the  latest  fashions 
showing  women  wearing  furs  in  sum- 
mer and  socks  instead  of  stockings  in 
winter. 

In  selecting  the  proper  type  of 
aerial,  therefore,  the  beginner  will  per- 
haps do  well  to  compromise  on  a happy 
medium,  especially  if  his  purse  is  in- 
versely proportional  to  his  ambition. 

The  writer,  being  affected  with  the 
usual  beginner’s  troubles  and  in  addi- 
tion being,  paradoxically,  lazy  as 
well  as  ambitious,  began  by  look- 
ing about  for  a “ready  made” 
aerial.  After  debating  several 
schemes  and  trying  others  he 
found  a possible  solution  of  the  prob- 
lem in  the  common  down-spout  and 
tin  gutter  of  his  house.  The  spout 
was  of  copper  and  the  gutter  of  tin, 
both  of  good  size,  and  the  latter  not 
over  thirty  feet  from  the  ground,  but 
extending  completely  about  the 
house.  A wire  was  soldered  to  the 
spout  near  the  bottom  and  led  into  the 
house,  with  a jack  knife  switch  placed 
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A clearest  signals.  High  Grade  Radio 

Four  Dollars  net,  Postpaid.  ppara  i. 

OUR  LATEST  CABINET  VACUUM  TUBE  RECEIVING  SET 

Employing  the  New 
MARCONI  VACUUM  TUBE 
Reception  range  from  200  to 
8000  metres. 

Can  be  used  for  either  DAMPED 
or  UNDAMPED  waves,  without  the 
addition  of  any  other  coils  or  ap- 
paratus. 

Model  *,D"  $60.00 
Model  “E”  86.00 

Interior  view  from  the  Rear, 
showing  Loose  Coupler,  its  action, 
and  Wiring  Diagram  of  the  Va- 
cuum Tube  Circuit.  Also  showing 
how  the  entire  Apparatus  is  built 
within  the  metal  frame,  to  permit 
its  removal  from  the  cabinet  for 
examination  or  additions. 

We  reproduce  th®  set  In  Its  entirety  that  you  may  see  and  understand  Its  construction,  instead  of  enclosing  it  in  a Cabinet  and 
allowing  you  to  guess.  It  Is  now  used  In  Schools  of  Radio  Instruction  whore  Technical  and  satisfactory  results  are  necessary. 

THE  JONES  RADIO  COMPANY,  384  Monroe  Street,  Brooklyn,  N.  Y. 
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in  the  circuit  between  the  spout  and 
the  instruments. 

Two  grounds  were  available  at 
pleasure  by  means  of  a two-point 
switch,  one  on  the  water  pipe  and  the 
other  on  the  gas  main,  the  latter  at  the 
point  where  it  entered  the  house  from 
the  street. 

This  “ready  made”  aerial — found 
on  practically  every  dwelling,  however 
humble  or  elaborate — actually  offers 
the  novice  something  for  nothing  and, 
aside  from  the  moment  consumed  in 
soldering  the  connecting  wire,  in- 
volves no  expenditure  of  time  or  labor. 
If  in  a given  case  it  does  not  give  de- 
sired results,  it  might  be  kept  in  mind 
that  height  is  really  of  consequence, 
and  a “three  decker”  dwelling  is  pref- 
erable to  the  bungalow  type. 

The  arrangement  offers  no  added 
danger  from  lightning,  does  not  need 
any  ground  switch,  is  not  liable  to  be 
blown  down  by  storms  and  is  not  con- 
spicuous before  the  general  public. 

With  a tuning  coil,  a simple  de- 
tector-condenser and  a pair  of  four 
dollar  2000-ohm  receivers,  the  writer 
began  the  job  of  “listening  in.”  No 
fisherman  ever  waited  for  a bite  with 
greater  eagerness  or  with  less  results. 
However,  after  much  trying  of  this 
and  that,  until  patience  had  ceased  to 
be  a virtue,  one  evening,  “while  I nod- 
ded, nearly  napping,  suddenly  there 
came  a tapping,  as  of  someone  gently 
rapping” — and,  behold!  NAF  (New- 
port, R.  I.)  made  its  first  recognized 
entry. 

There  is  something  about  hearing 
one’s  first  wireless  signal  that  is  a 
reward  for  all  the  work  and  time  that 
has  gone  before;  like  the  boy’s  first 
rifle  it  may  be  a pretty  slim  affair  but 
it’s  real,  and  it’s  his.  What  further 
joys  the  reading  and  grasping  of  a 
complete  message  might  bring,  the 
writer  could  then  only  surmise,  for  his 
knowledge  of  the  code  was  very  lim- 
ited. 

One  of  the  biggest  fish  in  the  wire- 
less pond  is  the  time  signal  sent  out  by 
high-power  stations,  and  since  it  calls 


Utmost  In 

Accuracy  and  Dependability 

c-w 

Motor  Generator  Sets 

for 

Wireless  Telegraphy 


and 


Wireless  Telephony 

Designed  for  land  stations,  ships,  portable 
hand-operated  stations,  aeroplanes,  dirigi- 
bles, train  signaling  and  a variety  of  special 


purposes. 


^oe  ma**' 


►ROCKER- 


Ampere 

^ Birmingham 


heeler  Company 


Pittsburgh  Philadelphia 
RSE  V Nnu'arA  Baltimore 

,\eu-  Haven  San  Bancisco 


Arrangements  have  been  completed  whereby  EVERY  MAN  who  graduates  from  the  EASTERN  RADIO  INSTITUTE  is 
POSITIVELY  GUARANTEED  a good  position.  When  you  realize  that  it  only  takes  six  months  in  the  Day  School  or  nine 
months  in  the  Evening  School  to  accomnlish  the  work  and  that  the  salaries  for  beginners  are  from  $100  to  $125  per  month, 
food  and  quarters  included,  and  that  the  entire  expense  of  the  course  can  be  returned  to  you  in  one  month's*  salary,  doesn’t 
this  appeal  to  you?  Remember  we  are  the  OLDEST,  LARGEST,  and  BEST  EQUIPPED  telegraph  school  and  have  THOU- 
SANDS of  satisfied  graduates  to  our  credit.  This  speaks  for  itself.  Day  and  Evening  classes.  Start  any  Monday.  Our  pros- 
pectus for  the  asking. 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


igitized  by 


.oogle 


34 


THE  WIRELESS  AGE 


March,  1920 


PERFECTION 
Lettering  and 
Drawing  Pen 


I'fHE  moil  simple 
and  mo$t  efficient 
lettering  pen  for 
free-hand  lettering. 
It  writes  with  a 
steady,  smooth  vel- 
vety touch. 

It’s  Differeit! 
Try  It! 

If  you  want  com- 
fort, speed  and  effi- 
ciency in  lettering,  try 
•thePERFECTlON. 

Eliminates  that  con- 
stant refilling  and 
cleaning.  The  PER- 
FECTION is  the 
only  lettering  pen  that  actually 
solves  the  lettering  problem. 

Made  in  eight  tiset  to 
enit  ail  reqairemmntB. 
Write  for  Circular  No.  W. 

Manufactured  aolely  by 

New  York  Blue  Print 
Peper  Go. 

Sensitized  Papers,  Drawing  Materials, 
Drafting  Furniture 

102  Reide  Street  New  York  City 


for  no  knowledge  of  the  code  it  is  not 
s6  very  difficult  to  angle  for.  How- 
ever, the  wireless  sets  usually  de- 
scribed as  suitable  for  time  signal  re- 
caption are  somewhat  more  elaborate 
than  the  simple  outfit  already  men- 
tioned, and  the  aerials  are  “longer  and 
higher.”  It  was  only  by  chance, 
therefore,  that  the  writer  was  listen- 
ing in  late  one  evening,  and  it  was 
only  a childish  desire  to  see  the  wheels 
go  ’round  that  made  him  push  the 
slider  much  further  along  the  coil  than 
usual,  which  accidentally  put  the  re- 
ceiver in  tune  with  NAA  (Arlington, 
or  Radio,  Va.)  Signals  came  in  on 
his  tin  gutter  aerial,  located  in  New 
England.  The  signals  did  not  come  in 


simple  vertical  type  with  a ball  and 
socket  adjustment,  the  galena  crystal 
enclosed  in  glass,  and  the  whole  look- 
ing more  like  a tiny  lantern  than  any- 
thing else.  With  this  equipment  the 
reception  of  signals  at  night  could  be 
depended  upon  fairly  well,  although 
some  nights  were  better  than  others. 
With  the  approaching  summer  they 
grew  weaker.  The  aerial  apparently 
worked  equally  well  during  rain  or 
sunshine. 

Having  tried  a much-advertised 
amplifying  device  without  getting  the 
desired  results,  I experimented  with  a 
pair  of  high-priced  receivers  of  novel 
design,  acquired  from  a fellow  “bug.” 
After  repeated  trials  no  appreciable 


Prize  Contest 


The  next  Prize  Contest  Subject  is: 

“The  Design  and  Construction  of  a Simple  Wavemeter, 
Range  150  to  300  Meters.” 

Those  designs  which  are  built  around  any  one  of  the  standard  type  of  con- 
densers obtainable  on  the  market  will  be  given  preference.  The  data  should  include 
a calibration  curve  for  the  instrument. 

The  prize-winning  articles  will  be  published  in  the  June  issue. 
Closing  date,  April  17th. 

Contestants  for  the  prizes  are  requested  to  submit  articles  at  the  earliest 

practicable  date. 

T o one  who  pays  frequent  visits  to  the  stations  of  his  amateur  friends, 
it  is  surprising  to  note  the  absence  in  the  majority  of  these,  of  any  form  of 
wavemeter.  A wavemeter  is  a very  simple  thing.  It  is  also  an  extremely 
useful  device  and  the  simplicity  of  its  construction,  together  with  its  use- 
fulness, should  be  sufficient  incentive  for  every  amateur  to  construct  one. 

PRIZE  CONTEST  CONDITIONS — Manuscripts  on  the  subject  announced  above  are  judged 
by  the  Editors  of  The  Wireless  Age  from  the  viewpoint  of  the  ingeniousnesa  of  the  idea 


Presented,  its  practicability  and  general  utility,  originality,  and  clearness  in  the  description. 

iterary  ability  is  not  needed,  but  neatness  in  manuscript  and  drawing  is  taken  into  account. 
Finished  drawings  are  not  required,  sketches  will  do.  Tne  contest  is  open  to  everybody.  The 
closing  date  is  given  in  the  above  announcement  The  Wireless  Age  will  award  the  following 
prizes:  First  Prize,  $10.00;  Second  Prize,  $5.00;  TJiird  Prize,  $3.00;  in  addition  to  the  regular 


space  rates  paid  for  technical  articles. 

All  manuscripts  should  be  addressed  to  the  Contest  Editor  of  The  Wireless  Age. 


like  the  boom  of  a cannon,  nor  even 
like  those  of  the  “buzzer,”  but  they 
were  audible. 

Subsequent  trials  were  disappoint- 
ing, especially  in  the  daytime,  and  so  a 
loose  coupler  was  substituted  for  the 
coil  and  several  crystal  detectors  were 
also  tried.  Crystal  detectors  remind 
one  of  the  old  adage  “when  she  will 
she  will,  and  when  she  won’t  she 
won’t,  and  there’s  an  end  on  ’t.” 
Doubtless  other  detectors  are  equally 
guilty.  Fortunately  there  is  nothing 
bigamous  about  having  more  than  one 
detector;  in  fact,  there  seems  to  be 
safety  in  numbers,  although  two  will 
answer  nicely  and  also  reduce  the  ex- 
pense. The  detector  is  the  very  heart 
of  the  apparatus,  the  sine  qua  non  of 
the  whole,  yet  the  most  satisfactory 
detector  the  writer  has  used  to  date 
cost  about  two  dollars  and  was  of  a 


improvement  was  noticed  and  added 
respect  was  acquired  for  the  cheaper 
telephones  which  were  apparently  giv- 
ing results  out  of  all  proportion  to  their 

cost. 

With  a pair  of  ordinary  wireless 
receivers  bridged  across  a fixed  con- 
denser and  with  a good  detector  and 
loose  coupler  many  of  the  long  winter 
evenings  will  not  seem  so  long,  even 
in  these  dry  times,  and  the  total  cost 
need  not  exceed  ten  or  fifteen  dollars. 

By  getting  a book  on  first  principles 
of  wireless,  any  Tom,  Dick  or  Harry 
can  learn  to  manipulate  a set  and  se- 
cure results.  Experience  is  the  best 
instructor.  Moreover,  the  wireless 
telephone  is  already  knocking  at  the 
door  and  will  in  all  probability  be  in 
regular  use  ere  long.  The  novice  can 
then  entertain  the  whole  family 
whether  they  know  any  code  or  not. 
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Quick  Service 
Fine  Quality 

Bronze  and  Aluminum 

Castings  of  the  Better  Grade 

Our  facilities  enable  us  to  make  prompt  shipments  of  quality  castings  in 
large  quantities  at  attractive  prices. 

Castings  guaranteed  true  to  pattern. 

Let  us  quote  on  your  requirements. 

Bronze  Rods  and  Bushing  Castings 

Fischer-Sweeny  Bronze  Company 

• HOBOKEN,  NEW  JERSEY 


JOHN  FIRTH  & COMPANY,  Inc. 

81  NEW  STREET,  NEW  YORK 


SOLE  DISTRIBUTORS  OF  THE  BALDWIN  MICA  DIAPHRAGM 
TELEPHONES,  BALANCED  ARMATURE  TYPE.  THE  MOST  SEN- 
SITIVE TELEPHONE  ON  THE  MARKET.  STANDARDIZED  BY  ALL 
THE  NAVIES  OF  THE  WORLD.  SCIENTIFIC  INVESTIGATORS 
PRONOUNCE  THE  BALDWIN  “TYPE  E”  THE  ONLY  PHONE  SUIT- 
ABLE FOR  USE  WITH  THE  MARCONI  VACUUM  TUBE. 

Type  C — Navy  Standard  Type  E — Newest  Type 

Type  D— -Smaller  Type  Type  F — Smaller  Type 

Write  for  Catalogue 

MANUFACTURERS  OF  U.  S.  NAVY  STANDARD  LEYDEN  JARS, 
SILVER  AND  COPPER  DEPOSIT,  KOLSTER  PORTABLE  DECRE- 
METERS,  WAVE  METERS,  AND  ALL  HIGH  CLASS  MEASURING 
INSTRUMENTS. 
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5AP  in  Texas 


Stromberg-Carlson 
Radio  Head  Set 


A Set  that  combines  your  ideal 
of  extreme  sensitiveness  with  a 
strong,  durable  construction  that 
stands  the  gaff  of  continuous  serv- 
ice ashore  or  aboard  ship. 

All  operating  parts  housed  in 
dust-proof  and  moisture-proof  alu- 
minum cases.  The  diaphragm  is 
mounted  metal-to-metal  in  such  a 
way  that  temperature  variation  will 
not  disturb  the  air-gap  adjust- 
ments. Non-conducting  spool 
heads  and  slotted  pole  tips  elimi- 
nate 90  per  cent  of  the  eddy  cur- 
rent losses  that  are  found  in  other 
head  sets. 

Each  set  is  wound  to  a resistance 
of  2,000  ohms  with  pure  copper  wire 
and  furnished  complete  with  6-foot 
moisture-proof  cord  attached. 
Tested  for  matched  diaphragm  tun- 
ing and  operating  qualities  in 
actual  service  before  shipment. 

Send  $12.00  for  sample  set  for 
trial  in  your  own  station — satisfac- 
tion guaranteed  or  your  money  re- 
funded upon  return  of  set.  Write 
for  Bulletin  1206  giving  full 
description. 

Stromberg-Carlson 
Telephone  Mfg.  Co. 

ROCHESTER.  N.  Y. 

Chicago,  111.  Kansas  City,  Mo. 

T oronto,  Ont. 


CTATION  5AP,  illustrated  in  the 
^ accompanying  photograph,  is  the 
property  of  Raymond  L.  White,  of 
Ennis,  Texas,  and  is  located  three 
miles  from  the  city  of  Ennis,  at  the 
Lake  Side  Country  Club. 

The  station  is  a one-room  boxed 
building,  and  is  something  similar  to 


the  radio  cabin  found  on  boat  deck  of 
the  average  ocean  going  liner.  It  is 
situated  at  the  end  of  one  of  the  60- 
foot  masts,  and  a six-wire  inverted  L 
antenna  is  employed.  There  are  no 
buildings  or  obstructions  near,  and 
when  the  station  is  fully  completed 
some  very  efficient  work  is  expected. 


In  location  it  is  something  similar  to 
that  of  9ZN. 

The  transmitter  consists  of  a 1 k.w. 
Thordarson  transformer  having  a sec- 
ondary voltage  of  24,000,  twelve  Mur- 
dock moulded  condensers  with  a ca- 
pacity of  .0017  mfd.  each,  connected 
in  series  parallel  (seven  condensers 
and  one  rack  missing),  Murdock  non- 


synchronous  rotary  gap.  The  oscilla- 
tory transformer  is  made  of  1”  x 1/16" 
brass  ribbon  and  mounted  as  shown, 
the  hot-wire  ammeter  is  just  to  the  left 
of  the  oscillatory  transformer  mounted 
on  the  marble  slab ; the  necessary  con- 
nections for  the  transmitter  are  of 
copper  braid  1 1/16"  in  width. 


<M&bumCaiwu 


OLD  TOWN  CANOE  CO. 

923  Fourth  St. 

Old  Town,  Maine,  U.S.  A. 


Every  Stroke  Counts 

Laze  along  in  the  alder  shadows  or  shoot 
through  swift  water,  an  “Old  Town  Canoe” 
will  obey  every  move  of  your  paddle.  Light 
as  a bubble,  graceful  as  a swan,  but  staunch 
as  a scow.  The  “Sponson  Model”  is  the 
safest  canoe  made  — safer  than  most  row 
boats.  Write  for  catalog.  3000  canoes  in 
stock.  $67  up.  At  dealer’s  or  factory. 


The  Radio  Electric  Company 

If  you  are  in  need  of  Honey-Comb  coils  we  can  supply  you.  A complete 
stock  of  all  sizes  on  hand  ready  for  immediate  shipment. 

Radisco  Agency 

Baldwin,  Brandes,  Brownlie  receivers;  Marconi  standard  VT’s,  sockets, 
and  grid  leak  condensers.  Thordarson  and  Packard  transformers. 
Apparatus  made  to  your  specifications. — We  make  and  sell  everything  radio. 
Send  10  cents  for  our  latest  catalog. 

The  Radio  Electric  Company 
4614  Henry  Street  Pittsburgh,  Penn. 


Station  SAP,  owned  and  operated  by  Raymond  L.  White,  Ennis,  Texas 
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The  receiver  consists  of  a navy  type 
loose-coupler  (short  wave  regenera- 
tive receiver  coming).  The  arc  re- 
ceiver has  a wave  length  of  300  to 
18,000  meters. 


The  installation  of  a short  wave  re- 
generative receiver  has  since  been 
effected.  Stations  on  425  meters 
(special  amateurs)  and  600  meters 
come  in  exceedingly  well. 


Electrostatic  Coupling 

R.  Newell  Turner 


T N the  majority  of  cases,  descrip- 
tions  of  radio  receiving  sets  which 
are  published  in  The  Wireless  Age 
and  other  magazines,  refer  to  electro- 
magnetic coupling. 

It  appears  just  a little  odd  that  so 
few  have  turned  their  attention  to  the 
electrostatic  or  capacitive  coupling, 


Secondary  coil  should  be  perpendicular  to  primary.  Condenser  “E”  may  be  placed  either  in 
series  or  multiple.  It  may  be  omitted  entirely,  but  better  to  have  it  as  in  diagram.  Condenser 
“C/1  the  coupling  condenser  connected  to  the  ground,  may  be  omitted,  but  if  so,  the  set  will 

be  slightly  less  selective 


and  I am  sure  experimenters  would  be 
more  than  repaid  if  they  would  in- 
vestigate it. 

I have  used  the  “loose  coupler” 
for  some  time,  but  I have  now  dis- 
carded it  and  have  made  a receiver 
with  a capacitive  coupling  which  is 
more  satisfactory  than  I have  ever 
found  the  inductive  coupling  to  be. 


Up  - Down  - or  Sideways 


A No  matter  how  you  want  to 

look  at  “Ace”  Instruments, 
they  are  ideal  for  an  up-to- 
_ date  radio  installation. 

Doctor  “Ace”  has  tonic  for 
weak  signals  that  give  them 
IBM  some  kick  and  on  transmitting 

E apparatus  he  sure  has  the 

dope.  Better  get  acquainted 
with  “Doc.” 

YOU  MAY  PAY  MORE,  BUT 
YOU  CAN’T  BUY  BETTER. 

THE  PRECISION  EQUIPMENT  CO.,  Inc. 

MANUFACTURING  ENGINEERS 

2437  Gilbert  Avenue,  (Dept.  C)  Cincinnati,  Ohio 


Big  Money  for  Boys! 


The  set  is  more  compact  and  more 
rigid  because  the  “loose  coupler”  is  re- 
placed by  multi-layer  coils  which  are 
permanently  fixed.  The  coupling  is 
not  only  easier  and  quicker  to  adjust 
but  more  complete  and  it  affects  the 
wave  length  less  than  the  inductive 
couplings. 


The  capacitive  coupling  is  very  sel- 
ective and,  in  comparative  tests,  sig- 
nals came  in  louder  than  with  the 
“loose  coupler.” 

The  experimenter  will  find  that  the 
condenser  bridged  across  the  ’phones 
may  be  of  much  greater  capacity  than 
is  ordinarily  used. 

The  condenser  in  the  primary  cir- 
cuit could  be  omitted,  but  it  is  valu- 


Learn  fy  / 

ELECTRICITY 

There  is  a wonderful  oppor- 
tunity right  now  for  boys  who 
like  electricity.  Boys  who  are 
ambitious  and  will  train  them- 
selves in  spare  time  can  step 
into  positions  just  as  soon  as 
they  are  ready.  Good  salaries 
are  offered  to  start  with  splendid 
chances  for  rapid  promotion. 

For  28  years  the  International 
Correspondence  Schools  have 
been  training  boys  for  success  in 
electricity  and  over  200  other  sub- 
jects. They  will  help  you  prepare 
right  at  home  for  a position  in  the 
line  of  electrical  work  you  like  best 
—or  in  any  other  work  that  appeals 
to  you.  Thousands  of  boys, 
through  I.  C.  S.  training,  have 
stepped  into  fine  jobs,  but  never 
were  opportunities  so  great  as  now. 

Let  the  I.C.  S.  help  you.  Choose 
the  work  you  like  best  in  the 
coupon  below,  then  mark  and  mail 
it  today.  This  doesn’t  obligate 
you  in  the  least,  and  it  will  bring 
you  information  that  may  start  you 
on  a successful  career.  This  is 
your  chance.  Don’t  let  it  slip  by. 
Mark  and  mail  this  coupon  now. 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  001  J,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  1 mark  X. 


ELECTRICAL  ENGINEER 
Electrician 


1 CHEMICAL  ENGINEER 
1 SALESMANSHIP 


Elsetrle  Mashtae  l>«*io«r 
Telegraph  Expert 
Practical  Telephony 
MECHANICAL  ENGINEER 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  end  Mspplng 
MINE  KOREAN  OR  ENG'R 
ARCHITECT 
Arshltsetaral  Draft— sa 
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Occupation. 
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£ 1 

DUCK’S 

No.  14  Big  200  Page 
Wireless  and  100 
Page  Electrical 

CATALOG 


JUST  OFF  THE  PRESS 


Any  radio  amateur  will  tell  you  there  is  no 
catalog  to  take  the  place  of  Duck's,  and  that 
*t  is  a Beacon  Light  to  guide  you  in  the 
selection  of  your  apparatus. 


Send  12c  for  thm  Wirmlmmu  Catalog  and  6c 
for  thm  Electrical  Catalog.  This  amount 
may  be  deducted  on  first  dollar  purchase. 


Great  cost  of  catalogs  *nd  low 
prices  prohibit  distribution  otherwise 


What  This  Big  Catalog  Contains 


175  pp.  Wireless  Ap- 
paratus for  Com- 
mercial and  Ex- 
perimental use; 

10  pp.  Raw  Ma- 
terial ; 

2 pp.  Transform- 
ers; 

9 pp.  Auto  and 
Stg.  Batteries; 

8 pp.  Telegraph 
Insts. ; 


] 15  pp.  Motors  and 
Dynamos; 

8 pp.  Flashlights; 

2 pp.  Medical  Bat- 
teries; 

3 pp.  Ammeters 
and  Voltmeters; 

20  pp.  Electrical 
and  Mechanical 
I Books. 


I THE  WILLIAM  B.  DUCK  CO. 

239-241  Superior  St.,  Toledo,  Ohio 

I Advanced  Radio  Students 


read 


The  Radio  Review 

The  new  British  Publication  devoted  to 
Radio  Science. 

A Monthly  Record  of  Scientific  Prog- 
ress In  Radio  Telegraphy  and  Telephony. 

Subscription  price  $7.15  per  year  in 
U.  S.  and  Canada. 


Send  all  orders  to 


WIRELESS  PRESS.  Inc..  64  Broad  St.. 
New  York. 


able  for  “stiffening  the  circuit,”  as 
Marconi  calls  it. 

One  of  the  coupling  condensers,  the 
one  connected  to  the  ground,  may  be 
omitted,  and  although  the  set  will  be 
slightly  less  selective,  you  will  still 
find  it  better  than  any  “loose  coupler.” 


In  changing  from  the  crystal  to 
vacuum  tube,  a two  point  switch  is 
used  which  closes  the  filament  circuit 
when  it  is  needed  and  opens  it  when 
the  crystal  is  used.  It  will  be  seen 
that  the  vacuum  tube  circuit  is  regen- 
erative. 


Some  Recent  Amateur  Apparatus 

By  W.  H.  Kirwan 


TDEFORE  the  war  I tried  to  perfect 
three  tuners,  one  of  the  200  meter 
regenerative  type,  the  other  an  Arling- 
ton tuner  efficient  on  wave  lengths 
from  600  to  3,000  meters,  and  the 
other  a small  20,000  meter  tuner. 
Success  was  achieved  in  designing  the 
coils,  but  trouble  came  immediately 


said  lots  of  other  things  that  did  not 
in  the  least  discourage  this  hard-boiled 
amateur. 

This  type  of  tuner  is  wound  with 
800  turns  of  No.  28  enameled,  silk 
covered,  or  cotton  covered  wire,  all  of 
which  were  found  equally  efficient  for 
the  primary  winding.  Taps  were  not 


V Aer/o/ 


Diagram  of  the  vacuum  tube  circuit  used  with  the  three  tuners  of  200,  600-3,000,  4,000-20,000 

meters  range  respectively 


thereafter  because  a certain  European 
nation  had  the  idea  that  it  could  lick 
the  world  and  all  the  amateurs  there- 
in. Some  will  remember  that  amateur 
work  then  stopped  for  a while.  But 
the  original  scheme  about  the  three 
units  did  not  die  and  all  three  tuners 
are  perfected.  They  weigh  2 lbs.  each 
and  are  about  4"  x 4"  x 3"  in  size.  The 
highbrows  claimed  the  tuners  were  no 
good,  could  not  possibly  work,  and 


used;  instead,  a loop  of  the  wire  was 
brought  out  at  5 equal  points,  160 
turns  apart.  It  was  found  that  taps 
caused  trouble  in  shorting  adjacent 
layers.  I have  wound  the  primary  coil 
with  this  wire,  using  a lathe  for  the 
purpose,  and  getting  what  has  been 
called  the  involute  winding,  but  fair 
results  may  be  obtained  by  winding 
the  coils  any  old  way  you  want  to.  1 
have  wound  the  coils  so  that  the  wire 
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DAYN0R  VACUUM  TUBE  CONTROL  PANEL 

This  is  positively  the  latest  type  of  Control  Panel  offered  for 
Amateur  use.  It  is  designed  to  meet  the  requirements  of  the 
exacting  operator  and  experimenter. 

It  is  extremely  flexible  in  operation  and  can  be  used  in  any 
combination  of  circuits. 

This  panel  is  the  forerunner  of  a new  system  of  unit  in- 
struments. 

The  construction  of  this  instrument  is  of  the  best  materials 
obtainable ; bakelite  panel,  dark  oak  cabinet,  graduated  dials  and 
large  composition  knobs,  variable  grid  condenser,  rheostat,  and 
tube  receptacle  mounted  back  of  panel. 

PRICE — less  Bulb  (with  base  for  any  tube  desired) — $15. 
(Wt.  6 lbs.) 

^ When  ordering  state  base  desired. 

For  full  information  ■write 

DAYNOR  RADIO  ELECTRIC  COMPANY 

BOX  105  WILK1NSBURG,  PA. 
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Here  Is  a Bargain 


THE 

AMERICAN 

MAGAZINE 


12  big  issues 

Regular  price  25c  pci  copy 

$3.00 


THE 

WIRELESS 

AGE 


12  big  issues 
$2.00  a year 


Total 

Value 


$5.00 


Special 

lOday 

Price 


$3.50 


State  whether  new  or  renews!  subscriptions  to  each 


Dept.  A 


WIRELESS  PRESS.  Inc. 

68  Broad  St.  New  York 


makes  iy  turns  and  advances  across 
the  coil  y".  This  makes  the  pitch  of 
the  winding  y2".  At  this  point  the 
winding  returns  to  the  width  of  the 
wire  from  where  it  started,  crossing 
the  first  wire  or  layer  twice.  The 
winding  is  advanced  the  thickness  of 
the  wire  after  each  1 1/2  turns,  by  prop- 
erly gearing  the  lathe;  it  starts  back 
that  much  quicker  from  the  other  end. 
This  makes  a coil  that  is  self-contain- 
ed and  needs  no  outside  wrapper  to 
hold  it  together.  Eight  hundred 
turns  are  wound  on  a wooden  form 
y"  wide  and  2"  inside  diameter.  This 
gives  an  outside  diameter  of  about  3", 
depending  on  what  kind  of  wire  you 
use. 

The  secondary  is  wound  the  same 
way,  only  the  form  is  y2  larger  in 
diameter;  No.  32  wire,  enameled,  silk 
or  cotton  covered;  all  work  equally 
well.  The  secondary  should  have  at 
least  1,200  turns  of  wire,  tapped  at  5 
equi-distant  points  and  use  the  loop 
tap,  not  the  soldered  tap.  These  two 
coils  will  then  have  6 taps  or  wires 
coming  from  them,  the  beginning,  the 
end,  and  4 taps. 

Now  you  come  to  the  point  where 
no  one  can  help  you  outside  of  your- 
self. Get  your  vacuum  tube  circuit 
ready  just  exactly  like  the  diagram. 
Lay  the  coils  along  side  of  each  other 
and  test  for  the  position  of  these  coils, 
where  the  signals  come  in  the  loudest. 
You  may  get  a signal  one  way,  but 
the  signal  is  increased  by  turning  the 
coil  end  for  end.  Place  these  coils  in 
a wooden  box  about  y stock  outside 
dimensions,  4 y2"  x 4 y2"  x 2y”  without 
the  top.  Have  the  bottom  a little  larger 
than  sides,  and  champer  off  the  edge. 
Take  a small  piece  of  paper  about  lx 
2",  punch  6 holes  in  it,  mark  the  holes 


mm 

STANDARD  TRANSFORMER 

Price,  $16.75  F.O.B.  Factory 

A Standard  Transformer 
modified  and  re-designed 
for  amateur  use.  Colls  are 
1/16"  copper.  edgewise 
wound  on  balcellte  supports. 
Assembly  secured  to  end 
plates  by  bakelite  nutB. 
Secondary  slides  on  bake- 
llte rods.  Elimination  of 
metal  results  In  maximum 
efficiency.. 

Primary  Inductance 
K microhenries 
Secondary  Inductance 
44  microhenries 

The  Transformer  illus- 
trated Is  only  one  of 
many  newly  designed  radio 
specialties  which  we  have 
ready  for  you.  Write  us  for 
descriptive  bulletins  which 
are  being  issued  covering 
all  International  Radio 
Products.  Address  Dept.  24. 

INTERNATIONAL  RADIO  TELEGRAPH  COMPANY 
326  BROADWAY  NEW  YORK  CITY 


“Ask  Anyone  Who  Has  Used  It” 
WHAT  OUR  PATRONS  SAY 

“Out  of  six  different  makes  of 
receivers  1 find  yours  are  the 
the  best.  They  do  all  and  more 
than  you  claim  for  them.” 

(Name  on  Request). 

BRANDES 
Wireless  Headset 


"Superior,”  2000  ohms,  $7 


TDIAI  Buy  a Brandts  Superior 
I RIAL.  Headset  and  use  it  criit- 
flVUV  D colly  for  ten  days.  Then, 
Vi  I t. IV  if  if  oats  not  come  up  to 
our  claims  or  your  expectations,  re- 
turn it  and  uour  money  will  be  cheer- 
fully refunded.  Test  it— compare  with 
others— for  sensitiveness,  clearness, 
distance.  Prove  for  yourself  the  fine 
quality,  the  “matched  tone.1'  The  two 
diaphragms,  toned  exactly  alike, 
strengthen  the  signals  and  prevent 
blurring.  Used  by  many  U.  S.  Gov- 
ernment experts,  and  experts  abroad: 
by  colleges  and  technical  schools;  and 
by  professionals  and  amateurs  every- 
where. 

Send  4c  tor  Catalog  W." 

C.BRANDE 

INC.  (Meill  NewTsrk 

WlREUtSS  ‘RECEIVER!  SPECIALISTS 


Do  You  Read 

THE 

WirelessWorld? 


In  it  you  will  find  articles 
relating  to  the  PRACTICE 
of  Radiotelegraphy  as  well 
as  to  the  THEORY. 

The  QUESTIONS  and 
ANSWERS  SECTION  is 
open  to  YOU  for  the 
SOLUTION  OF  YOUR 
DIFFICULTIES. 

INSTRUCTIONAL 
ARTICLES  for  Home 
Study  WRITTEN  BY 
EXPERTS. 

REVIEWS  OF  BOOKS 
useful  to  Wireless  Stu- 
dents. The  interests  of 
Operators  are  well  catered 
to.  Now  published  fort- 
nightly. 


“WIRELESS  WORLD,”  *4.00  per  annum  for 
America.  Single  Copies,  25c  Foot  Paid 

WIRELESS  PRESS,  Inc 

64  Broad  Straat  No”  - o 
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Mesco  RadioBuzzer 

With  Shunt  Resistance  — 
U.  S.  Navy  and  U.S.  Army 
Standard. 


The  Radio  Officers  of  the  NC  planes, 
after  testing-  all  other  buzzers,  decided 
to  use  the  "Mesco"  on  their  radio  equip- 
ment. The  R-34  was  equipped  with 
two  of  them. 

Why?  Because  of  Its  reliability  and 
constancy  In  operation;  greater  output 
efficiency;  ease  of  adjustment;  unaf- 
fected by  extreme  variations  In  weather 
conditions;  exposed  wires  eliminated. 

Sparking  Is  almost  entirely  eliminated, 
so  that  the  energy  lost  in  light  and 
heat  in  the  operation  of  other  buzzers 
Is  here  conserved  and  radiated  In  the 
form  of  oscillating  energy. 

This  buzzer  maintains  a constant 
note  and  is  recommended  as  an  exciter 
for  checking  wave-meters  where  pure 
note  and  ample  energy  are  required. 
Mat  No.  Price 

•SB.  Mesco  Radio  Busser 92.00 

Send  for  Our  Manual  N 12 

WIRELESS  TELEGRAPHY 

You  should  have  it  even  if  only  bu- 
perflcially  interested.  Around  about 
you  every  day  you  read  of  some  mar- 
velous occurrence  fn  which  wireless 
played  a distinguished  part.  It  may 
not  be  entirely  clear  to  you.  The  Man- 
ual will  explain  it.  To  the  student  of 
Wireless  Telegraphy,  the  Manual  con- 
tains much  that  is  indispensable  to  a 
proper  understanding  of  the  art.  The 
Manual  will  contain  about  200  pages, 
fully  illustrated  on  high-grade  paper 
stock  with  & two-color  cover,  and  will 
be  ready  for  mailing  about  May  1. 

We  aak  twenty-live  cents  (90.25)  for 
It— give  you  n coupon  receipt  which  cnn 
be  applied  on  any  order  amounting  to 
Five  Dollars  (95.00)  or  more. 

Do  not  wait  until  some  other  time, 
but  sit  down  now  and  send  your  name 
and  address,  and  get  one  of  the  most 
complete,  comprehensive  and  reliable 
wireless  pamphlets  published. 

Manhattan  Electrical  Supply  Company,  Inc. 

New  York,  17  Park  Place  Si.  Lome,  UM  P»e  St. 

Chicago,  114  So.  Weds  St.  San  Francisco,  W4  Mission  St. 


B-l-2-3-4-5,  use  one  on  both  primary 
and  secondary,  by  running  the  wires 
through  the  holes,  and  see  that  the 
taps  are  as  marked.  These  coils  then 
may  be  put  in  a small  box  or  tube  just 
big  enough  to  hold  them  and  a good 
grade  of  paraffin  poured  into  the  box. 

The  wax  not  only  makes  the  coils 
waterproof,  which  is  an  important  fac- 
tor in  damp  places,  but  foolproof  as 
well,  which  is  equally  important. 

The  marked  peculiarity  of  this 
tuner  is  the  fact  that  it  functions  per- 
fectly on  wavelengths  from  4,000 
meters  to  20,000  meters,  without  any 
tickler  coil  and  by  using  electrostatic 
coupling  only.  There  are  4,000  meters 
between  each  tap  and  all  signals  in  be- 
tween these  taps  are  easily  read  by  us- 
ing the  condensers. 

These  tuners  were  tested  in  Alaska 
and  Florida,  Maine  and  California; 
then  thinking  to  make  the  test  com- 
plete, they  were  tested  in  New  York. 
They  work  equally  well  with  a single 
wire  25  ft.  high  by  40  ft.  long,  any- 
where. 

LCM,  the  new  station  in  Norway,  is 
readily  copied  each  evening  with  an 
aerial  of  this  size  in  Davenport,  Iowa, 
without  using  any  amplifier,  and  only 
using  a plain  bulb. 

XDA,  the  station  in  Mexico,  comes 
in  on  his  natural  tone  with  the  aerial 
wire  connected  to  the  ground  terminal 
and  without  any  ground  wire  to  it  at 
all,  merely  using  the  capacity  of  the 
body  as  a ground.  I have  tried  the 
tuners  with  the  underground  aerial, 
and  with  the  Jones  underwater  open 
end  coils,  and  they  function  equally 
well,  using  different  hookups,  how- 
ever. Loop  aerials  also  work. 

The  2 mfd.  condenser  across  the 
high  voltage  battery  is  optional,  but 
remember  that  the  tuner  will  only  os- 
cillate properly  with  the  aerial  and 
ground  wire  connected  properly  with 
reference  to  the  grid  and  wing. 


“Sea,  Land 
and  Air” 

Published  by  the  Wireless  Press, 
Sydney,  N.  S.  W. 

Controlled  by  Amalgamated  Wire- 
less (Australasia),  Ltd. 

HERE  you  have  a new  monthly  journal, 
published  in  Australia  for  radio  men 
everywhere. 

Its  72  pages  o I interesting  text,  illustra- 
tions and  diagrams  present  the  very  latest 
developments  in  wireless  work. 

All  Australasian  matters  relating  to  Radio 
Telephony,  Radio  Telegraphy,  Mercantile 
Marine,  Navy  and  Aviation  are  described 
and  illustrated  fully — right  up  to  the 
minute. 

Technical  subjects  are  described  in  sim- 
plest terms. 

Price  $3.00  per  year 
26  cents  per  copy 

For  sale  by 

WIRELESS  PRESS,  Inc. 

64  Broad  Street, 

New  York 


AMATEURS 

THE 

"RVA" 

SE  R.  VICE 

is  the  recognized  INSTALLMENT 
PLAN  Radio  Supply  House  in  this 
country.  It  is  serving  the  most  rep- 
resentative amateurs  satisfactorily  ■ 
and  can  do  the  same  for  you.  Full 
details,  the  “RVA”  Bulletin  each 
month,  with  Loose-Leaf  Binder  and 
Bargain  Supplement,  on  receipt  of 
10c.,  stamps  or  coin. 

THE  “ RVA  ” SERVICE,  Lombard,  III. 


New  English  Publication 
Devoted  to  Science.  In- 
vention and  Industry.  You  will  like  it.  Send  30c 
for  specimen  copy. 

Wireless  Press,  Inc.,  64  Broad  St.,  - New  York 


Q.  S. 


T. 


Have  you  written  for  details  of  our  profit  sharing  offer? 

Radio  and  Electrical  experimenters  who  have  taken  advantage  of  our  co-operative  wholesale  buying  are  saving  considerable  on 
almost  every  article  advertised  in  this  magazine.  If  you  have  not  already  applied  for  membership,  write  for  details  now  : 

We  saved  recent  purchasers: 

$2.50  on  each  6-V  Storage  Battery  purchased.  $2.50  on  “Navy”  Telephone  Headsets. 

$1.00  on  each  Transmitter  Tube.  $1.00  on  Amplifier  Trsmsformers. 

10%  on  each  Honeycomb  Coil. 

Our  Radio  Membership  exceeds  1400  and  is  growing  duly.  These  men  are  saving  money.  So  can  you.  We  msmufacture  nothing. 

Members  order  from  any  catalog  or  advertisement. 


SPECIAL  OFFER:  We  ksve  option  on  100  4-V,  60-Ampere 

storage  battenes  of  standard  make  wkich 

we  will  sell  to  members  only  at  $7.00  net  eack,  f.o.b.  New  York. 


MANUFACTURERS:  We  can  move  your  stock.  Quote  us 
discounts  for  quauitity  orders.  We  want  supply  houses  in 
severad  cities  to  ship  to  local  members  on  our  orders. 


MUTUAL  PURCHASERS  ASSOCIATION 

2-4  Stone  Street,  New  York  (Dept.  AG-F)  Telephone,  Bowling  Green  4824  to  4829 
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Make  Your  Own 

WIRELESS  APPARATUS 


. Wlf0£:W7£*Pro 


AIW 

kv-v  Wlife 

."'3 


SAVE  V{ 

It’s  ca*y  to  make  your  own  at  home 
with  the  aid  ox  these  4 up-to-date 
books  that  you  can  understand.  Each 
has  over  72  pages  and  over  60  illustra- 
tions. 3 color  cover,  size  5x7  inches. 
LE880N8  nr  WIRELESS  TELEGRAPHY  Is 
a course  in  the  elementary  principles  which 
you  must  understand  to  obtain  good  results. 
WIRELESS  CONSTRUCTION  AND  INSTAL- 
LATION FOR  BEGINNERS  gives  complete 
details  with  working  drawings  for  making 
simple  but  good  sending  and  receiving  ap- 
paratus and  erecting  aerials,  etc. 

THE  OPERATION  OF  WIRELESS  TELE- 
GRAPH APPARATUS  shows  how  to  obtain 
best  results  and  greatest  ranges  with  all 
kinds  of  apparatus,  bow  to  tune  the  station 
to  200  meters,  use  a wave  meter,  apply  for 
license,  etc. 

EXPERIMENTAL  WIRELESS  CONSTRUC- 
TION gives  details,  with  working  drawings 
for  making  more  elaborate  and  efficient  send- 
ing and  receiving  apparatus,  complete  sets, 
etc. 


9C-E»ck  Any 
OwC  Postpaid  THREE 


$1.00 


Leas  than  the  price  of  one  telephone  receiver. 
Order  now  while  the  supply  lasts. 

COLE  a MORGAN,  Inc.,  Publisher* 
P.  O.  Box  473  New  York 


* 


A Real  Electric 

TELEPHONE 

THAT  WILL  OPERATE 

up  to  200  feet  on 
2 ordinary  dry  batteries 

Price  per  set  d»1  |?  A 
(2 Phones) 


$1.00 


2 Transmitters 

and 

2 Receivers. . 


Sand  stamp  for  Catalog 

INLAND-SPECIALTY  CO. 

1560  N.  Robey  Street 
CHICAGO,  ILL. 


Decrement  and  Tuning 

By  Thos.  W.  Benson 

A CCURATE  determination  of  the 
decrement  of  a transmitter  is 
rarely  ever  attempted  by  the  amateur, 
though  its  approximate  value  can  be 
readily  found  by  those  possessing  a 
wavemeter. 

Every  operator  has  noticed  that  a 
sharply  tuned  set  requires  careful  ad- 
justment of  the  values  of  inductance 
and  capacity  for  maximum  signal 
strength,  a difference  of  a few  degrees 
on  the  condenser  or  a few  turns  on 
the  loose  coupler  weakening  the  sig- 
nal to  a very  appreciable  extent. 
With  poorly  tuned  sets  where  the  de- 
crement is  high,  the  signals  are  not 
affected  by  a relatively  large  change 
of  the  adjustments  at  the  receiving 
stations. 

Advantage  can  be  taken  of  this 
fact  to  employ  a wavemeter  without 
any  changes  to  determine  whether  the 
decrement  exceeds  the  limit  set  by  the 
government.  It  will  be  found  that  at 
200  meters,  detuning  6 meters  will  not 
weaken  the  signal  to  less  than  half  its 
intensity  if  the  decrement  is  .2  or  less. 

Thus,  when  a detector  and  phones 
are  employed,  the  decrement  of  a 
transmitter  can  be  found  roughly  by 
placing  the  wavemeter  quite  a dis- 
tance from  the  transmitter  so  the  note 
in  the  receivers  at  its  maximum  inten- 
sity is  comfortable,  that  is,  not  annoy- 
ingly loud.  Then  detune  the  wave- 
meter till  the  tone  has  dropped  to  half 
its  former  value.  Now  determine  the 
wave  length  at  the  last  setting  of  the 
condenser.  If  the  difference  between 
the  actual  wave  length  of  the  trans- 
mitter and  the  wave  length  giving 
half-signal  intensity  is  greater  than  six 
meters,  the  decrement  is  too  great. 
Should  it  he  six  meters  or  less,  the 
decrement  is  within  legal  limit.  This 
is  a very  handy  method  of  checking 
the  sharpness  of  the  emitted  wave. 

The  decrement  can  be  decreased  by 
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(New  or  renewal) 

For  only  $3.25 

Send  all  orders  to 
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AMERICAN  ELECTRO 
TECHNICAL  APPLIANCE  CO. 
235  Fulton  St.,  New  York  City 


THIS  AUDION  PANEL 
aa  illustrated  without  hulb  - - $13.00 

Without  cabinet  «»r  bulb  ...  10.50 

We  are  not  responsible  for  the  delay  of  ou 
catalog  ; 10c.  will  bring  it  to  you  i a at  ou  aa  it  ia 
from  the  Printer. 

We  have  all  the  necessary  and  interesting 
apparatus  and  pans  for  the  Amateur. 

SPECIAL  Receiving  Set  - • • $ 6.00 

Arlington  Tuner  * 15  00 

SPECIAL  Crystal  Detector  - • .75 

SPECIAL  Switch  Points  20c  per  Doz. 
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ELECTRICITY 

You  will  find  In  HAWKINS 
GUIDES  Just  what  you  need  to 
know  about  electricity.  In  simplo 
everyday  language — complete, 
concise,  to  the  point.  In  Questions 
and  answers.  A complete  standard 
course  in  Electrical  Engineering. 
Send  for  your  set  today  to  look 
over. 
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WIRELESS  AMATEURS 

Send  2-cent  stamp  for  free  description  of  THE 

AY  TCL  BARR  MERCURY-CUP  DETECTOR,  the 

gft  - T)  most  efficient  detector  on  the  market.  Tested 

||  I by  The  Marconi  Wireless  Telegraph  Co.  and 

PI  T the  United  States  Government. 

1 - Increases  the  efficiency  of  every  wireless 

l I n receiving  set  by  making  the  signals  clear, 

j r.VRf.^W  f.  ■1LTC‘aH  sharp  and  distinct 

Instantly  adjustable  at  a constant  pressure. 

The  Barr  Mercury-Cup  Detector  Dept.  D,  The  Wyoming,  Washington,  D.  C. 
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TYPE  800 

Balanced  Condenser 


Mounted  or  unmounted.  Made  in 
three  capacities.  Carried  by  most 
good  dealers,  price  $7.50  and  up. 

Bulletins  Y and  Z,  sent  for 
4c  stamps,  show  our  complete 
line  of  high  grade  moderately 
priced  apparatus  for  the  modern 
Radio  Laboratory. 


CLAPP  EASTHAM  CO. 

161  Main  Street  Cambridge,  Mass. 


HOOK  ’ER  TO  YER  BULB 


Any  single  wire  aerial  25  x 40  feet  will  do  anywhere 
A C./YV  20,000  meter  tuner  for  only  $8.00 

Wound  with  the  celebrated  INVOLUTE  coils.  The  only  tuner  in  the 
world  for  amateur  use.  licensed  under  Marconi  Patent  No.  763772. 
that  gets  all  the  European  stations  with  one  bulb  and  one  wire 
aerial  anywhere,  using  no  tickler  coil.  No  movable  coils,  no  loose 
connections,  no  trouble.  Condensers  help  in  the  tuning  but  are  not 
needed  to  get  the  arc  stations.  Only  one  tuner  of  each  kind  sold  at 
this  price  in  each  city.  Act  quick  and  if  you  are  the  second  or  third 
we  will  give  the  names  of  those  ahead  of  you. 


WE  SELL  THE  COILS  SEPARATELY  FOR  PANELS 
Coils  for  any  of  our  tuners  boxed  in  small  container,  waxed,  tapt,  marked  and  with  wiring 
diagram,  for  only  $0.00. 

TRESCO-  DAVENPORT,  IOWA,  or  Your  Local  Dealer 


Send  five  cents  in  stamps  for  our  new  catalog,  having  names  and  wave  lengths  of  all  wot  Id 
itations,  wireless  alphabet,  and  International  abbreviations.  Just  off  the  press. 


loosening  the  coupling  between  the 
primary  and  secondary  of  the  oscilla- 
tion transformer,  thus  getting  the  aer- 
ial circuit  to  oscillate  freely  at  its 
natural  period. 

The  tuning  of  a set  is  often  done  by 
means  of  a hot-wire  ammeter  but 
there  are  certain  characteristics  of 
this  instrument  that  lead  to  short 
range  and  poor  tuning.  An  ammeter 
may  often  give  a high  reading  while 
the  range  of  the  station  and  sharpness 
of  the  wave  is  anything  but  good. 

Consider  a set  emitting  a highly 
damped  wave  with  two  humps,  as  is 
usually  the  case.  This  results  from 
too  close  coupling  between  the  pri- 
mary and  secondary  of  the  oscillation 
transformer,  permitting  the  aerial  cir- 
cuit to  react  on  the  primary  oscillation 
circuit. 

At  the  receiving  station  bnly  one  of 
the  humps  can  be  tuned  to  at  a time, 
and  only  the  energy  represented  in 
that  particular  hump  will  affect  the 
receiver,  the  energy  in  the  other  hump 
being  wasted.  But  the  ammeter  at 
the  transmitter  will  record  the  cur- 
rent in  both  humps,  which  would  indi- 
cate plenty  of  power  in  the  aerial  cir- 
cuit, whereas  but  a portion  of  it  can 
be  utilized  at  the  receiver. 

Loosening  the  coupling  and  making 
the  wave  sharper  may  reduce  the  am- 
meter reading,  but  the  range  will  be 
increased.  This  is  due  to  the  fact  that 
the  energy  is  lumped  into  one  hump 
and  has  a greater  effect  on  the  receiv- 
ing set.  Though  the  actual  current  in 
the  antenna  is  reduced,  it  is  so  dis- 
tributed that  it  is  more  effective  than 
the  larger  current  value  divided  into 
two,  and  sometimes  more,  humps* 

Therefore,  when  the  range  is  out  of 
proportion  to  the  ammeter  reading  it 
is  not  always  the  fault  of  the  meter 
nor  of  the  receiving  set.  Under  these 
conditions,  check  up  the  decrement  as 
previously  described  and  it  will  usual- 
ly be  found  to  exceed  the  amount  per- 
missible in  an  efficient  set.  A broad 
wave  is  not  only  a nuisance  in  the 
ether,  but  it  is  a waste  of  power,  has 
a bad  effect  on  the  range  of  transmis- 
sion and  the  sure  sign  of  a “Ham.” 

Apartment  House  Antenna 

HpHE  apartment  house  has  always 
been  a draw-back  to  the  Radio 
Bug.  It  is  hard  to  obtain  a permit  to 
put  up  an  antenna,  and  if  a permit  is 
obtained,  there  is  always  some  old 
woman  who  is  afraid  of  lightning  and 
will  complain  to  the  owner.  After 
which,  much  to  your  sorrow,  the  an- 
tenna you  put  up  to  stay  has  to  come 
down.  But  fear  not,  there  is  still  a 
chance,  a good  chance,  of  coming  into 
your  own. 

You  have  no  doubt  heard  of  people 
using  such  things  as  beds,  fire  escapes, 
gas  fixtures,  etc.,  but  when  you  tried 
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to  use  them  they  did  not  work.  Well, 
here  is  one  that  will,  and  you  can  sit 
down  and  listen-in  to  your  heart’s  con- 
tent. 

You  know  when  you  have  visitors 
and  the  bell  rings,  and  you  or 
mother  run  out  in  the  kitchen  to  press 
the  button  so  that  the  ticker  on  the 
door  will  work.  Well,  that’s  the 
secret.  All  you  have  to  do  is  to  un- 
screw the  button  cover  and  inside  you 
will  find  two  connections.  Attach  a 
piece  of  wire  to  one  of  these  and  con- 
nect to  the  antenna  binding  post  of 
your  set ; connect  another  piece  of 
wire  from  the  water  pipe  to  the 
ground  post  of  your  set,  dust  off  the 
head  set,  connect  them  in — and  you 
can  sit  back  and  listen  to  the  music 
that  touches  your  heart. 

A New  Club  in  Brooklyn 

A T the  first  meeting  of  the  Bedford 
Wireless  Association,  held  in  the 
radio  room  of  the  Bedford  Y.  M.  C. 
A.,  Brooklyn,  N.  Y.,*the  following 
officers  were  elected:  G.  Johnson, 

president,  and  J.  Corcoran,  secretary. 
Two  instructors  have  been  secured,  Dr. 
Happe,  an  all-around  radio  man,  and 
Mr.  Bowie,  formerly  radio  instructor 
in  the  U.  S.  Navy  Radio  School  at 
Harvard  University.  They  give  in- 
struction every  Friday  night  from  8 
to  10  p.  m.  Arrangements  are  being 
made  for  members  to  visit  the  big 
naval  wireless  stations  and  those  main- 
tained by  the  different  local  news- 
papers. 

The  club  has  a receiving  set,  15,000 
meters,  and  a transmitter  with  a motor 
generator,  l/2  k.w.  transformer,  5 
Murdock  condensers,  a rotary  gap  and 
an  oscillation  transformer. 

All  those  in  the  Bedford  district  who 
are  interested  in  wireless  and  who 
would  like  to  join,  see  or  write  to  Mr. 
James  Corcoran,  secretary,  420  Gates 
avenue,  Brooklyn. 

Queries  Answered 

Answers  will  be  given  in  this  department  to 
questions  of  subscribers,  covering  the  full  range 
of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are 
of  general  interest  to  readers  will  be  published 
here.  The  subscriber’s  name  and  address  must  be 
given  in  all  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necessary  they 
must  be  on  a separate  sheet  and  drawn  with  India 
ink.  Not  more  than  five  questions  of  one  reader 
can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 

F.  LaB.,  California : 

The  receiving  range  of  your  outfit  will 
depend,  you  understand,  upon  the  power 
used  at  the  transmitting  station.  Under 
good  conditions,  you  should  be  able  to  re- 
ceive from  the  medium  power  stations,  a 
distance  of  2,000  to  3,000  miles. 

Your  single  wire  antenna  35  ft.  high  and 
100  ft.  long,  will  have  a fundamental  wave 
length  of  atx>ut  165  meters.  The  two  wire 
antenna,  25  ft.  high  and  50  ft.  long,  spaced 
8 ft.  apart,  will  have  a fundamental  wave 
length  of  about  120  meters.  The  fact  that 
you  are  using  a ground  lead  35  ft.  long 
will  increase  both  these  wave  lengths  to 
some  extent. 


The  Latest  Audion  Control  Cabinet 

Here  is  a compact  and  highly  efficient  unit  that  may 
be  used  with  any  and  all  receiving  circuits. 


The 
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Price 

$17.00 

Whhaat  Tabe 


Audion  Control  Cabinet 

Type  RORH  a 


9 


Contains  the  grid  condenser,  grid  leak,  filament 
rheostat  and  two  20-volt  dry  batteries.  Socket  accom- 
modates the  standard  4-prong  tube.. 

There  are  binding  posts  for  secondary,  tickler,  phones 
and  filament  battery. 

Direct  and  simple  connections  may  be  made  to  all 
types  of  receivers. 

Free  bulletin  R-117  describes  this  unit.  Complete 
catalogue  10  cents. 

A.  H.  GREBE  & CO.,  Inc.,  78  Van  Wyck  Blvd.,  Richmond  Hill,  N.  Y. 
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Mignon  “RW4’ 

Undamped  Wave 
Receptors 


NO 


"R.W.4”  Size  12"x9”x6%" 


Loose  Couplers 
Loading  Coils 
Variometers 
Amplifiers 

Strongest,  Most  Distinct  Signals 


IMPORTANT  NOTICE 


Ernest  C.  Mignon,  inventor  of  the  famona  disc-core  undamped  wave  receptor,  is  no 
longer  connected  with  the  Mignon  Wireless  Corporation  of  Elmira,  N.  Y.,  or  their 
successors — The  Universal  Radio  Mfg.  Corp. 

Address  all  communications  for  Mignon  Apparatus  to 

Mignon  Manufacturing  Corporation  Y Newark,  N.  J. 


Damped  and  Undamped  Wave 
Apparatus  for  all  purposes 

Endorsed  by  Radio  Department 

of  D.  L.  and  W.  R.  R.  Co. 

Writ*  for  Litoraturm 

MIGNON  MFG.  CORP. 

Dept.  W NEWARK,  NEW  JERSEY 
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3 inch  Dial  only. 


75  cants 


Postpaid 

3 inch  Dial  with  KnoC  mounted $1.30 

Postpaid 


RADIO  MEN 

Make  your  apparatus  up  to 
date.  Indicating  dials  now 
available  at  a reasonable  price. 

Made  of  fine  black  polished  composition 
with  radial  lines  and  figures  accurately 
engraved  and  filled  with  brilliant  white. 
Diameter  of  dial  is  3 inches  and  they  are 
3/16  inch  thick.  Bevelled  edge.  We  can 
furnish  dial  alone  or  with  fine  Bakelite 
Knob  mounted.  This  knob  has  a set  screw 
to  clamp  shaft  of  instrument  to  which  dial 
is  to  be  applied. 

If  your  dealer  cannot  supply  you  send 
us  his  name  with  your  order.  Immediate 
deliveries. 


NEW  CATALOG  JUST  OUT,  ready  for  distribution  at  once.  24  pages 
of  real,  live,  up  to  the  minute  illustrations,  NEWS  and  descriptions  of  all 
standard  Radio  parts,  including  the  above  Indicating  Dial. 

Sent  anywhere  upon  receipt  of  10c. 

For  sale  at  all  Radisco  Agencies  and  by 

A.  H.  Corwin  & Co. 

4 West  Park  Street  Newark,  N.  J. 


ARMY  AND  NAVY 

Standard  Wireless  Head  Receivers  released  for  amateur  use 

Price  $13.00 

These  head  receivers  are  the  exact  type  used  by 
the  Army  and  Navy  wireless  operators  during  the  war. 
The  Signal  Corps  U.  S.  A.  knew  them  as  jjf  P- 1 1 . 
The  U.  S.  Navy  knew  them  as  C-W  834. 

JAMES  O.  OLIVER  & COMPANY 

20  Nassau  Street  New  York  City 


The  use  of  a vacuum  tube  would  probab- 
ly more  than  double  your  average  receiving 
range. 

We  are  at  a loss  to  understand  your  in- 
ability to  receive  San  Diego  time  signals  at 
night  when  you  are  able  to  hear  them  at 
noon.  It  may  be  possible  that  the  absorp- 
tion at  his  wave  length  is  greater  under 
night  conditions  than  under  day  conditions. 
This  is  sometimes  the  case;  instances  hav- 
ing been  known  where  communication  was 
possible  at,  say,  3,000  meters  during  day- 
light, and  only  possible  at  a much  shorter 
wave  length  during  night  time. 

From  what  you  have  to  say  about  the 
action  of  your  tuner,  we  are  led  to  suggest 
that  you  procure  a good  text  book  on  radio 
telegraphy.  Instructions  for  the  proper 
manipulation  of  a receiving  transformer 
and  explanations  of  the  “reason  why’’  will 
be  given  there. 

A tin  shack  underneath  your  aerial  would 
somewhat  reduce  its  effectiveness. 

Another  condenser  in  shunt  to  your  pri- 
mary winding  would  increase  your  wave 
length,  hut  we  suggest  the  use  of  additional 
inductance  instead. 

* * * 

F.  B.  A.,  Pennsylvania : 

The  current  which  flows  through  the  re- 
ceivers in  a vacuum  tube  circuit  is  a pulsat- 
ing direct  current. 

Coupling  the  plate  circuit  to  the  grid  cir- 
cuit will  produce  an  alternating  radio  fre- 
quency current  in  both  the  grid  and  wing 
circuits.  A vacuum  tube  is  a repeater.  If 
an  impulse  is  thrown  upon  the  grid  of  a 
vacuum  tube,  the  rate  of  electron  flow 
which  is  taking  place  between  the  plate  and 
filament  of  this  same  vacuum  tube  is 
changed,  due  to  the  change  of  state  of  the 
grid.  Now,  if  the  plate  circuit  is  coupled 
to  the  grid  circuit,  any  change  in  the 
electrical  states  existing  in  the  plate  circuit 
as  a result  of  impulses  thrown  upon  the 
grid,  will  be  communicated  to  the  grid, 
which  will  in  turn  disturb  the  electrical 
state  in  the  plate  circuit  a second  time,  and 
so  on.  Thus,  if  the  grid  circuit  and  plate 
circuit  disturbances  are  properly  timed  by 
the  tuning  of  the  plate  circuit  and  the  grid 
circuit  and  by  the  use  of  a particular  value 
of  coupling  between  these  two  circuits,  this 
reflex  action  will  continue  indefinitely  and 
the  tube  is  said  to  be  in  an  oscillating  state 
or  to  be  a generator  of  oscillations.  The 
frequency  of  these  oscillations  depends  up- 
on the  electrical  period  of  (usually)  the 
grid  circuit.  The  electrical  period  of  the 
grid  circuit  in  turn  is  determined  by  the 
value  of  inductance  and  capacity  in  this  cir- 
cuit. For  ordinary  radio  work,  these  values 
arc  of  such  order  as  to  produce  frequencies 
above  the  range  of  audibility  of  the  human 
ear.  They,  therefore,  cannot  be  heard.  If 
you  wish  to  hear  the  oscillations  of  a 
vacuum  tube  in  your  telephones,  it  will  be 
necessary  for  you  to  use  inductance  and 
condensers  of  such  size  that  oscillations  are 
forced  to  take  place  at  frequencies  lower 
than  about  15,000  cycles  per  second. 

The  coupling  between  the  wing  and  grid 
circuits  may  consist  of  resistance,  induct- 
ance, or  capacity.  The  effect  in  all  three 
cases  is  the  same.  Resistance  coupling  is 
seldom  used  due  to  the  losses  which  take 
place  in  the  resistance.  Capacitive  coupling 
is  often  used  on  account  of  its  simplicity 
and.  perhaps,  its  convenience : but  inductive 
coupling  is  usually  the  most  satisfactory, 
and  this  is  particularly  true  when  amateur 
wave  lengths  are  being  dealt  with ; capaci- 
tive coupling  being  suitable  in  every  respect 
only  at  the  longer  wave  lengths. 

* * * 

\Y.  O.,  Indiana: 

With  reference  to  the  article  describing 
a short  wave  regenerative  receiver  in  the 
May.  1919,  issue,  the  loose  coupler  primary 
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should  be  3$4"  in  diameter  and  2lA"  in 
length.  The  size  of  the  secondary  should 

correspond  with  this. 

* * * 

C.  R.  L.,  Illinois: 

It  will  be  necessary  for  you  to  secure  a 
license  for  transmission  of  any  sort,  in  or- 
der to  be  on  the.  safe  side. 

* * * 

J.  A.  B..  New  Hampshire : 

With  reference  to  your  first  hook-up,  if 
you  will  shunt  the  telephones  and  high  volt- 
age battery  with  a condenser  of  about  .001 
mfd.,  oscillations  will  be  more  easily  ob- 
tained. The  fact  that  your  antenna  and 
ground  are  connected  directly  across  the 
grid  circuit  inductance  will  increase  the  ef- 
fective resistance  of  that  circuit  to  such  ex- 
tent as  to  make  the  production  of  oscilla- 
tions considerably  more  difficult ; that  is,  to 
require  abnormally  close  coupling  between 
the  plate  and  grid  circuits. 

With  reference  to  your  figure  2 : If  your 
inductance  and  capacity  are  of  the  proper 
value,  you  should  have  no  difficulty  in  mak- 
ing this  work  easily  at  any  wave  length. 
Try  a variation  of  your  inductance. 

Regarding  hook-up  number  3,  if  one  of 
your  two  tubes  is  to  be  an  oscillator, . the 
efficiency  of  the  outfit  cannot  be  materially 
increased,  if  at  all,  by  the  use  of  a radio 
frequency  amplifier  tube.  You  might  better 
use  this  tube  as  an  audio  frequency  ampli- 


F.  G.  O’B..  Nova  Scotia : 

If  you  place  one  of  the  receivers  of  your 
head  set  on  a phonograph  horn  the  volume 
of  the  signal  received  will  be  very  greatly 
increased,  and  inasmuch  as  you  are  using  a 
three-stage  amplifier  this  should  prove  suit- 
able for  time  signals,  etc.  The  resistance 
of  the  receiver  may  be  of  the  usual  order, 
that  is.  1,000  to  2.000  ohms. 

With  reference  to  the  data  on  your  trans- 
mitter : Assuming  that  the  dielectric  con- 

stant on  the  glass  in  your  condenser  is  3. 
the  capacity  is  approximately  .005  mfd. 
From  the  data  which  you  have  given,  the 
approximate  inductance  of  the  primary  of 
the  oscillation  transformer  is  25,000  centi- 
meters. Under  these  circumstances,  your 
maximum  wave  length  is  probably  about 
445  meters.  If  you  wish  to  increase  your 
wave  length  to  600  meters,  you  may  do  so 
by  doubling  either  the  capacity  or  induct- 
ance in  your  closed  circuit,  and,  in  all  prob- 
ability, doubling  the  inductance  in  the  an- 
tenna circuit  will  be  sufficient  for  that  cir- 

CUYour  200  ft.  aerial,  80  ft.  high  with  the  3 
wires,  inverted  L,  has  a fundamental  wave 
length  of  approximately  375  meters.  This 
antenna  should  be  used  for  your  600  meter 
work. 


Book  ReoleiDS 


Airplane  Antenna  Constanta. 

In  this  new  paper  which  the  Bureau  of 
Standards  has  ready  for  distribution,  meth- 
ods are  described  for  measuring  the  capa- 
city. inductance,  resistance,  and  natural 
wave  length ; also  the  directional  transmit- 
ting effect  of  airplane  antennas,  when  the 
plane  is  flying.  Using  these  methods  re- 
sults obtained  upon  various  forms  of  fixed 
antenna,  as  well  as  with  one,  two.  and  four 
trailing  wires,  are  recorded. 


Selenium  Cells  and 

Samuel  Wein.  The 


How  They  Are  Made.  Tty 

Progress  Publishing  Co. 


This  book  should  be  welcomed  by  those 
who  would  like  to  carry  out  some  of  the 
extremely  interesting  experimental  wmrk 
which  is  possible  with  selenium  cells.  The 
publication  gives  a concise  chronological  re- 
view of  the  history  and  development  of 
selenium  cells,  as  well  as  some  very  practi- 
cal data  on  their  construction. 
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PACENT  ELECTRIC 

INCORPORATED 

1 50  Nassau  St 


COMPANY 

New  York 


We  are  builders  and  specialists  in  electrical,  radio  and 
laboratory  equipment  suitable  for  amateur,  experimental, 
research  and  communicating  purposes  and  are  therefore 
in  a position  to  serve  electrical  jobbers,  operators,  ama- 
teurs and  other  interested  persons  to  the  best  advantage. 

You  are  invited  to  visit  our  show  rooms  which  are 
always  complete  with  the  latest  equipment;  all  designed 
bv-the  best  known  engineers  in  the  field  and  includes 
Genuine  Dubilier  Mica  Condensers,  Standard  VT  bat- 
teries, Grebe  correctly  designed  receiving  equipment,  im- 
ported Seibt  variable  air  condensers,  Rawson  ultra-sen- 
sitive instruments,  vacuum  tubes,  standard  radio  labora- 
tory apparatus,  etc. 


A.  H.  GREBE  & CO. 
DUBILIER  CONDENSER 
CO. 

RAWSON  ELECTRICAL  IN- 
STRUMENT CO. 


RICHTER  & BYRNE. 
IMPORTED  SEIBT  CON- 
DENSERS. 

VACUUM  TUBE  APPAR- 
ATUS. 


AND  OTHERS. 


PACENT  ELECTRIC  COMPANY,  Inc. 

Telephone  Beekman  5810 

150  Nassau  Street  New  York' 


Till  B.  and  H.  Mounting  for  Honey-Comb  Wound  Coils 

THE  MOST  EFFICIENT  STAND  ON  THE  MARKET 

The  single  support  allows  easy  change  of  colls  with  ample  length  of  rod  to  allow  very 
loose  coupling.  . _ . , _ , . , 

The  square  rod  prevents  coils  from  turning.  Special  Stands  and  Centers  made  to  order. 

Small  Large  Special 

No.  1.  Complete  with  6 binding  posts,  flexible  leads  and  S coil  Centers  Centers  Centers 

centers  $600  (6.50  $7.00 

No.  2,  Complete  with  3 coil  centers,  but  without  flexible  leads 

and  binding  posts 4.00  4.50  5.00 

No.  3,  Extra  coll  centers  (give  exact  slxe .35  .40  .50 

FINISHED  IN  WEATHERED  OAK.  PARCEL  POST  CHARGES  OVER  2 LBS. 

HIGH  FREQUENCY  CABLE  (LITZ) 

10-38,  20-38,  16-2-38,  16-3-38 

I).  S.  C.  Enameled — any  other  Size  and  Cover  to  order. 

Send  stamp  for  further  particulars. 

WIRELESS  A.  T.  HOVEY  SUPPLIES 

RADIO  CALL,  l-FJ  61  BELV1DERE  ST.,  Dept.  A,  BOSTON- 17-MASS- 


AMPLIFYING  TRANSFORMER 

Type  166 A 

This  instrument  is  so  designed  that  it  combines 
all  of  the  essentials  necessary  in  the  really 
satisfactory  amplifying  transformer.  The  ratio 
between  the  coils  is  such  that  it  is  especially 
adapted  to  use  with  tubes  having  high  impedance. 
Price—  complete  - - - $7.00 
unmounted  - - - 4.50 
mounting  supports  .75 

Have  you  rcceioed  Bulletin  No.  901  ? 

GENERAL  RADIO  CO. 

General  Radio  Building 
Cambridge  39  Massachusetts 
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A WARNING 


Flemin*  Pat.  No.  803,884 
De  Forest  Pst.  Nos  S41,lST-STt.SU 


| | H to  Manufacturers 

V ^ 4|[jg|ri|r  Amateurs 

Purchasers 

Vac vi vim  T vibes 

■ f '9  The  Marconi  V.T.  Patent  is  Basic 

United  States  Letters  Patent  to  Fleming,  No.  803,684, 

™ November  7,  1905,  has  been  held  to  be  valid  by  Judge 

Fieminc  p»t.  No.  80S.SS4  Mayer  of  the  United  States  District  Court  for  the 

do  Foreet  Pat.  Nos  84i.ssT-sTt.sss  Southern  District  of  New  York,  and  by  the  United 

States  Circuit  Court  of  Appeals  for  the  Second  Circuit. 

It  is  a basic  patent  and  controls  broadly  all  vacuum  tubes  used  as  detectors,  amplifiers  or 
oscillions  in  radio  work. 

No  one  is  authorized  to  make,  sell,  import  or  use  such  tubes  for  radio  purposes,  other  than 
the  owners  of  the  patent  and  licensees  thereunder.  Any  others  making,  selling,  importing 
or  using  them  alone  or  in  combination  with  other  devices,  infringe  upon  the  Fleming  patent 
and  are  liable  to  a suit  for  injunction,  damages  and  profits.  And  they  will  be  prosecuted. 

THE  AUDIOTRON  AND  THE  LIBERTY  VALVE  ARE 

NOT  LICENSED  UNDER  THE  FLEMING  PATENT 

The  price  of  the  genuine  Marconi  Do  not  take  chances  by  making,  im- 

V.  T.  delivered  is  $7.00  each.  The  porting,  selling,  purchasing  or  using 

standardized  socket  is  $1.50  addi-  vacuum  tube*  for  radio  purposes 

tionaL  The  standard  resistance,  com-  no‘  licensed  under  the  Flemmg  pat- 
, . , *1AA  » . i . ent.  By  selling,  purchasing  or  using 

P'ete-  costs  $1.00  and  « made  m licen(ed  tube*’£r  radio  purpose* 

the  following  sizes : A megohm,  yOU  gecure  protection  under  the 

1 megohm,  2 megohms,  4 megohms,  Fleming  patent  and  avoid  the  risk 

6 megohms.  of  litigation  for  infringement  thereof. 


THE  FLEMING  PATENT 

Do  not  take  chances  by  making,  im- 
porting, selling,  purchasing  or  using 
vacuum  tubes  for  radio  purposes 
not  licensed  under  the  Fleming  pat- 
ent. By  selling,  purchasing  or  using 
licensed  tubes  for  radio  purposes 
you  secure  protection  under  the 
Fleming  patent  and  avoid  the  risk 
of  litigation  for  infringement  thereof. 


This  warning  is  given  so  that  the  trade  and  public  may  know  the  facts  and 
be  governed  accordingly. 

Send  all  remittances  with  order  to  COMMERCIAL  DEPARTMENT 

RADIO  CORPORATION  OF  AMERICA 
MARCONI  WIRELESS  TELEGRAPH  CO.  OF  AMERICA 

233  Broadway  Woolworth  Building  New  York 

Sola  Distributor!  for  Do  Format  Radio  Tmlmphonm  A Telegraph  Co. 

Retail  Office  and  Exhibition  Booms,  SB  Elm  St.,  New  Fork 

Schofield  Bldg.,  Cleveland,  Ohio  Insurance  Exeh.  Bid*.,  San  FraacJoeo,  Cal.  301  Commercial  Bank  Annex,  New  Orleano,  La. 

American  Bid*.,  Baltimore,  Md.  13S  Federal  St..  Boston.  Mass.  109  South  2nd  St.,  Philadelphia,  Pa 
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Graduating  Students  Every  Week 

and  placing  them  in  lucrative  positions  on  land  and  tea 

SERVICE  RADIO  SCHOOL 

Concoded  to  bm  tkm  Foremoat 
We  alto  give  Correspondence  Course. 

Dtft.  L,  MO-2  Fl  An.  ...  WasUagtea,  D.  C. 


NEW  PANEL  RHEOSTAT 

(Patent  Applied  For) 

Beak  for  Panel  Mounting.  BskeBte,  Full  Nickel  Front. 
Back  Stem.  Ha  x 3a  Back  of  Panel.  One  Holein  Panel 
for  knob  BUSHING.  $3.2)  postpaid  U.  S.  A. 

Send  Stamp  for  Circular 

BREITEN BACH'S  RADIO  SHOP 

MiUs  Bldg.  ' Washington.  D.  C. 


LEARN  WIRELESS  TELEGRAPHY 

Fmoaimmtlno  on*  IdoeoBonml  Work-Big  SoloHeo-Proparo  Bow 

The  United  States  Shipping  Board  is  making  heavy  demands  upon  usfor  Dodge-trained  wirrlessoper. 
atom.  Travel  all  over  the  world,  secure,  free,  unsurpaa:  .d  living  accommodations  and  earn  abigsalary. 

Wo  Mloo  Toao k Homo  (Who)  Totogmphy  and  Railway  AooouaUng 

SdMtl  eetahllahed  «S  years.  Endorsed  by  r-ireleas  railway  and  telegraph  officials.  Low 
rates.  Students  can  earn  living  expenses  while  attending  school.  Catalog  Free.  Write  Today. 
Bmdmm’m  Tmlmmraah  and  Wl ralaaa  laatltota  lOtk  Ml.  Valaaraloo.  Indiana 


u if  iprrr  n v stranded 

JUrilE.IV  AERIAL  WIRE 
lc  per  foot,  $9.00  per  thousand 

7 strands  No.  22  solid  copper.  The  Ideal 
radiator.  Strong.  Low  resistance.  Shipping 
weight  16  lbs.  per  1,000  ft.  Send  postage. 

LEE  A.  BATES  J*  wZSS.fL. 


WIRELESS  truaa‘- Riw  m*1*™!,. 

Magnet  wire*,  ronton,  ex- 
perimenters* needa  novelties  Bated  in  our  Catalogue  C-3. 
Assure  yourself  of  prompt  service  and  right  prices  by  buying 
from  this  world  famed,  reliable.  Experimenters'  Supply 
House.  99  of  every  hundred  orders  recelxd  shipped 
within  24  hours.  Catalogue  C-3  FREE  on  request. 

THE  NEWMAN-STERN  CO.,  Cleveland,  O. 


NEW  SHORT  WAVE  COUPLER  No.  747 

Comes  up  to  the  CHAMBERS’  usual  High  Standard.  Especially  adapted  to  long  distance 
Amateur  work.  Tunes  to  800  meters.  Does  away  with  the  dead-end  effect  so  common  when 

large  couplers  are  used  for  short  wave  reception. 
Mahogany  finished  woodwork.  Brass  metal  parts. 
Has  new  slider  feature.  Secondary  has  six  taps. 
Wound  with  Red  Enameled  Wire,  or,  secondary 
with  Green  Silk  if  so  ordered.  Measurements 
over  all,  length  12  inches,  width  4 1/2  inches, 
■ height  5 inches. 

INTRODUCTORY  PRICE  - - $8.00 

F.  B.  CHAMBERS  & CO., 

2046  ARCH  STREET  - - PHILA.,  PA. 


RADIO  APPARATUS 

Distributors  of  all  prominent  makes.  Largest  and  best  stock  of  any  house  in  New  England 

DE  FOREST  HONEY-COMB  COIL  INDUCTANCES 


Cat. 

No. 

8olld  wire. 

Appx.  wave  length 

range  with  .001  MF.  Price  on 

Variable  condenser  plug  mounted 

Llta  wtr. 

Price  on 

Cat.NO.  Bju_  mounted 

Cat. 

No. 

8olld  wire. 

Appx.  wave  length 

range  with  .001  MF.  Price  oh 

Variable  condenser  plug  mounted 

Llta  wire 

VT„  Price  on 

Cat.No.  plug  mounted 

L-25 

170-375 

$1.40 

LL25 

$1.40 

L-300 

1340-4800 

$2.10 

LL300 

$2.66 

L-3S 

200-515 

1.45 

LL35 

1.45 

L-400 

1860-6300 

2X5 

LL400 

3.10 

L-50 

240-730 

1.52 

LL50 

1.64 

L-500 

2340-8500 

2.40 

LL500 

3X5 

L-7S 

330-1030 

1.60 

LL75 

1.70 

L-600 

2940-12000 

2.65 

LL600 

3X0 

L-100 

450-1460 

1.70 

LL100 

1.76 

L-750 

3100-15000 

2.80 

LL750 

3X0 

L-150 

660-2200 

1.80 

LL150 

2.16 

L-1000 

5700-19000 

3.00 

LL1000 

3.75 

L-200 

860-2850 

1.90 

LL200 

2.28 

L-1250 

5900-21000 

3X5 

LL1250 

4.16 

L-250 

1120-4000 

2.00 

LL250 

2.50 

L-1500 

7200-25000 

3X0 

LL1500 

4.68 

Cat.  No.  LC-100 — Inductance  coil  mounting  with  gears  but  without  base  to  hold  three  coils.  Primary,  secondary  and 

tickler  $9.00 

Cat  No.  LC-101 — Same  as  above,  but  mounted  on  oak  base 12.00 

Cat  No.  ULC-100 — Same  as  No.  LC-100,  but  mounted  on  Unit  panel 10.00 

All  coils  and  mountings  postpaid  to  any  part  of  the  U.  S. 

All  orders  shipped  the  same  day.  Give  us  a trial!  ! ! Send  6 cents  in  stamps  for  new  catalog  just  out!  ! ! 

F.  D.  PITTS  CO.,  Inc.  (Dept.  B)  12  Park  Square,  Boston,  Mass. 
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BATTERIES 

MANUFACTURED 

BY 

THIS  COMPANY 
ARE  USED 

by  Large  Central  Light- 
ing  and  Power  Com- 
panies. 

By  Telephone  and  Tele- 
graph Companies  and 
for  Wireless. 

For  Mine  Locomotives, 
Battery  Street  Cars, 
Railway  Signals,  Etc. 
For  Electrical  Vehicles 
and  Industrial  Trucks. 
For  Automobile  Start- 
ing and  Lighting. 


“Bxfoe”  Batteries 

have  earned  their  right  to  first  consideration  for  Wireless 
Service  and  Emergency  Lighting.  In  this  and  other  fields 
where  the  application  of  storage  battery  power  is  an  im- 
portant factor,  they  have  proved  their  ability  to  give  in- 
stant and  adequate  power,  and  long  life. 

Thirty-one  years  of  storage  battery  building  experience  is 
built  into  “fixthe”  Battery.  That  experience  is  an  assur- 
ance of  consistent  and  dependable  storage  battery  per- 
formance to  the  user. 

The  Electric  Storage  Battery  Co. 

The  largest  manufacturer  of  Storage  Batteries  in  the  world. 


1888  - PHILADELPHIA  - 1919 
York  Chicago  Cleveland  Rochester  Minneapolis  Washington  Denver 

Boston  St.  Look  Atlanta  Pittsburgh  Kansas  City  Detroit  San  Francisco 

Special  Canadian  Representative  Qhas.  E.  Goad  Engineering  Co.,  108  Bond  St.,  Toronto 


30  Bunnell  Instruments  Always  Satisfy 

Our  Jove  Detectors  Simplest  and  Best 

Sample  mailed  for  $1.80  Tested  and  Guaranteed  Galena  25  cents 

Our  Keys,  Spark  Gaps.  Condensers,  Transformers,  etc.,  are  high  grade  hut  inexpensive 

Sent  stamp  for  our  No.  42-W  Catalog. 

J.  H.  BUNNELL  6fg CO.  - - - 32  Park  Place,  New  York  City.  N.  Y 


CON 


INSTITUTE 

25  Elm  Street,  New  York  City 


More  than  200  young  men  are  enrolled  in  our  classes 
preparing  for  employment  in  the  Merchant  Marine. 

The  demand  for  EXPERT  WIRELESS  OPERATORS 
is  enormous.  The  position  is  most  remunerative  and 
the  work  is  unusually  pleasant. 

The  junior  ship  operator  receives  $100  per 
month,  the  senior  $125  per  month,  to  which  is 
added  $3.00  per  day  subsistence  pay  when  the  ship 
is  in  port. 

You  may  enjoy  the  life  of  a globe-trotter  and  receive 


Telephone,  Barclay  7610 


this  salary  by  studying  from  three  to  four  months  at 
the  Institute. 

Prospective  applicants  are  urged  to  investigate  our 
course  before  enrolling  elsewhere.  Remember  that  by 
far  the  greatest  number  of  assignments  to  the  ship  serv- 
ice are  made  in  New  York  City. 

The  Trans-oceanic  Division  of  the  Marconi  Company 
is  in  need  of  expert  Continental  Morse  operators. 

Write  us  for  facts  regarding  the  present  radio  situ- 
ation. 

We  have  more  than  6,000  graduates  to  our  credit. 


AMERICA’S  FOREMOST  SCHOOL 

FOR  INSTRUCTION  IN 

WIRELESS  TELEGRAPHY 

Afternoon  and  Evening  Classes  throughout  the  year. 

Branch  School:  New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 
Address  all  inquiries  to  Director  of  Instruction 
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The  Superrisor  and  Hi*  Instruments  at  a Trans-Atlantic  Radio  Transmitting  Station 


The  Coil  Aerial — Its  Use  as  a Direction  Finder 
A 25-Mile  Radiophone  t Listening  Stations  of  the  A.E.F. 


Tl-r,, 


! r..  .1 


t?  : i 


INSULATION 

MADE  IN  AMERICA 


INSULATION 

MADE  IN  AMERICA1 


"By  courier,  coach  and  sail-boat,  it 
took  days  for  the  news  of  Waterloo 
to  reach  London.  During  Lieut. 
Commander  Read's  flight  to  Halifax, 
Assistant  Secretary  Roosevelt  in 
Washington  sent  a radio  message  to 
NC-4.  of  whose  position  in  air  he  had 
no  knowledge.  In  three  minutes  he 
had  a reply.” 

Extract  from  New  York  World.  June  t 

1919 


Standard  of  the  World  for  High  Frequency  Currents  Used  by  UNITED 
STATES  NAVY  and  ARMY,  and  the  Wireless  Telegraph  and  Telephone 

Companies 


NC-4 — EL.BCTROSE  Equipped 


U.  8.  a Casein  and  U.  8 S.  McDou^al  Working  Up  a Smoke 
Screen— ELECT  ROSE  Equipped 


D.  8.  a Q-S— ELECTROS®  Equipped. 


Medal  and 
Diploma  received 
at  World's 
Columbian  Expo- 
sition, Chicago, 
IMS 


Medal  and 
Diploma  received 
at  World's  Fair, 


Digitized  by 


April,  1920 


THE  WIRELESS  AGE 


1 


Radio  Frequency  Ammeters 

for  determining 

Antenna  Currents 


Model  400 

Self  contained.  Front-Connected 

Radio  Frequency  Ammeter 


Model  400 

Thermo  Ammeter 

(Not  a Hot-Wire  Instrument) 

is  a Switchboard  Type  Instrument 

1%  inches  in  diameter. 


Guaranteed  accuracy  of  1%.  Equally 
accurate  on  currents  of  any  audio 
or  radio  frequency. 


Unaffected  by  changes  in  temperature.  Extremely  low 
power  consumption.  Can  be  used  where  bad  wave 
form  or  frequency  precludes  the  use  of  other  forms  of 


instruments. 


Write  for  information 


Weston  Electrical  Instrument  Company,  27  Weston  Ave.,  Newark,  N.J. 


New  York 
Chicago 
Philadelphia 
Boston 


Cleveland 
Detroit 
St.  Louis 
San  Francisco 


Denver 
< ’in<-innatl 
Pittsburgh 
Richmond 


Buffalo 
Minneapolis 
New  Orleans 
Jacksonville 


Rochester 

Seattle 

Toronto 

Montreal 


Halifax 
Winnipeg 
Vancouver 
Calgary,  Alta. 


And  in  Principal  Cities  Throughout  the  World 
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64  Broad  Street,  New  York  f myftid  renewals  when  subscription  «Pi«.  you  wui  end  a 

renewal  blank  enclosed.  Return  with  remittance  promptly. 

GREAT  BRITAIN.  12-13  Henrietta  St..  London  Yearly  Subscriptions  in  U.  S..  $2.00 
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Edward  J.  Nally,  Pres.  Lee  Lemon,  Vice- Pres.  David  Sarnoff,  Secy. George  S.  De  Sousa,  Treaa.  J.  D.  Conmce,  Business  Mgr. 

Owing  to  the  fact  that  certain  statements  and  expressions  of  opinion  from  correspondents  and  others  appearing  in  these  columns 
from  time  to  time  may  be  found  to  be  the  subject  of  controversy  in  scientific  circles  and  in  the  courts,  either  now  or  in  the  future,  and 
to  sometimes  involve  questions  of  priority  of  invention  and  the  comparative  merits  of  apparatus  employed  in  wireless  signaling,  the 
owners  and  publishers  of  this  magazine  positively  and  emphatically  disclaim  any  privity  or  responsibility  for  any  statements  of  opinion 
or  partisan  expressions  if  such  should  at  any  time  appear  herein. 


Learn  The  Code 
With  The  OMNIGRAPH 

The  Omnigraph  Automatic  Transmitter  will  teach  you  the  Code — at  home — in  the  shortest  possible  time  and  at  the 
least  possible  expense.  Connected  with  Buzzer  or  Buzzer  and  Phone,  the  Omnigraph  will  send  you  unlimited  Conti- 
nental messages,  by  the  hour,  at  any  speed  you  desire.  It  will  bring  an  expert  Operator — right  into  your  home — and  will 
quickly  qualify  you  to  pass  the  examination  for  a first  grade  license. 

4341  Richardson  Avc., 

^ New  ^21^1920^* 

4 Gentlemen : — I wish  briefly  to  commend  your  very  excellent  Automatic  Transmitter.  Re- 

A ' » cently^I  was  successful  in  obtaining^  a first -class  Commercial  Radio  License  and  I believe 

I - 1 t0°k  a *our  wcek®  course  at  a Resident  Radio  School  in  Theory  only.  I relied  on  the 

JH  I ^ F Omnigraph  to  get  my  Code  to  the  proper  speed,  and  the  Omnigraph  did  it. 

Pgjplz  r / tvas  one  of  two  in  a class  of  eighteen  to  obtain  a first-class  License.  The  stumbling 

^ block  for  the  others  was  CODE  ....  And  I know  that  a short  time  receiving  Omni- 
WrW  graph  messages  daily  would  have  enabled  them  to  pass  the  examination  as  easily  as  1 did. 

I believe  the  Omnieraph  to  be  the  easiest,  quickest  and  cheapest  method  to  learn  the 
International  Morse  Coae. 

Cordially  yours, 

(Signed)  GEO.  E.  SELLEHS. 

The  Omnigraph  is  used  by  several  departments  of  the  U.  S.  Government  and  by  a large  number  of  the  leading  Uni- 
versities, Colleges,  Technical  and  Telegraph  Schools  throughout  the  U.  S.  and  Canada. 

The  Omnigraph  is  also  used  by  the  Bureau  of  Navigation  in  testing  applicants  applying  for  a Radio  .License. 

Thousands  have  learned  both  the  Morse  and  Wireless  Codes  with  the  Omnigraph. 

Send  for  free  catalog  describing  three  models— $12  to  $2».  Do  it  to-day.  The  Omnigraph  is  sold  under  the  strong- 
est of  guarantees — if  not  as  represented,  your  money  back  for  the  asking. 

THE  OMNIGRAPH  MFG.  CO.,  39C  Cortlandt  St,  N.  Y. 
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Bakelite  Micarta 


Insulating  Purposes 


The  superior  qualities  of  Bakelite  Micarta  as  an 
insulating  material  can  be  judged  by  its  ever-in- 
creasing use.  This,  of  itself,  is  proof  that  its  re- 
markable qualities  have  appealed  to  the  designing 
engineer. 

Bakelite  Micarta  is  especially  well  known  for  its 
unusual  dielectric  and  mechanical  strength.  It  is 
a hard,  compact  material  and  will  neither  shrink, 


swell  nor  warp.  This  material  is  unaffected  by 
water,  oil,  and  atmospheric  changes. 

Bakelite  Micarta  is  in  many  ways  superior  to 
hard  fibre,  rubber,  built-up  mica  and  other  insulat- 
ing materials  of  resinous  or  fibrous  composition. 
It  is  furnished  in  plates,  tubes  or  rods. 

This  material  was  primarily  created  for,  and  is 
extensively  used  in,  the  manufacture  of  our  own 
products. 


Write  for  complete  descriptive  catalogue  5- A 

WES  TIN  CHOUSE  ELECTRIC  A MFC.  CO. 

East  Pittsburgh,  Pa. 
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Federal  Radio  Accessories  and  Parts 


Are  Distinguished  for  Their 
Reliability,  Quality  and  Efficiency 

WRITE  FOR  BULLETIN  101  AND  102 

federal  TypeA.ffm&&  Transformer 

yjQassU  y.TOaaaB 

Delee/or" 1 (fillS  (SI) 


No.  226-W  Type  A 

AUDIO  FREQUENCY 
Transformer 
$7.10  each 


CIRCUIT  WITH  TWO  STAGE  AMPLIFIER 


No.  52- W 2200  Ohms 


LIBERTY  HEAD  SET 
$12.50  per  set 


One  226-W  Transformer  with  one  Marconi  V.  T.  gives  an  energy  amplification  of  400  times. 

(Audibility  amplification  of  20  times.) 

Two  226-W  Transformers  with  two  Marconi  V.  T.’s  give  an  energy  amplification  of  160,000  times. 

(Audibility  amplification  of  400  times.) 

Federal  Telegraph  and  Telephone  Co. 

Buffalo,  New  York 


Every  Month  in  the  Year 

brings  its  need  for  new 

RADIO  EQUIPMENT 

Whether  it  is  a Transformer,  Condenser,  Quenched  Gap,  Radiophone  or  Vacuum 
Tube  you  are  assured  that  we  carry  it  in  stock. 

And  so — the  next  time  you  find  it  necessary  to  add  to  your  equipment,  why 
not  write  us  for  price  and  description  of  the  particular  piece  of  apparatus  you 
require? 

Bulletin  14  Willc  be  sentupon  receipt  of  10  cents — 
amount  may  be  deducted  on  first  dollar  order. 


88  BROAD  ST. 


ATLANTIC  RADIO  CO.,  Inc. 

AD  ST.  BOSTON  9,  MASS. 
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Two  Famous 

RADISCO  SPECIALTIES 

RADISCO  COILS 

conceded  by  several  well  known  Radio  Men  to  be  far  superior 
to  any  similar  type  of  Inductances.  Made  in  seventeen  sizes, 
tapped  and  plain.  Wave  length  range  from  200  to  20,000  meters, 
priced  from  60c.  to  $4.85.  Plentiful  supply  in  stock  at  all  Rad- 
isco  Agencies. 

RADISCO  BETTER  “B”  BATTERY 

is  made  according  to  Government  specifications  in  two  (2)  sizes — j 

354x2x254"  and  654x4*3".  A first-class  15  cell,  5 group  battery,  VARI-  ES 

ABLE  VOLTAGE  (Pat.  applied  for)  is  a special  feature  of  this  bat-  jag-"* * 

tery  which  enables  you  to  provide  critical  voltage  regulation  for  your  uB 

vacuum  tube  by  means  of  a switch  connection  with  cells,  taps  of  ■*  k r 

which  have  been  taken  off.  Very  economical  and  convenient.  If  one  \ ' , HKH 

cell  goes  bad  just  test  each  group  of  3 cells  and  short  circuit  the  bad  emto  ° 

one.  Price,  small  size,  $1.40.  Large  size,  $2.40,  at  any  agency,  or  if  „ , ° k iiloCU  g { 

ordered  by  mail  include  postage  for  2 pounds  on  small  size  and  5 «...  n . APPARATUS  • f j 

pounds  on  large  size.  ww f^Haj 

_ . , , , BETTER  “B*  BATTERY 

RADISCO  AGENTS  carry  only  apparatus  of  proven  merit.  Look  for  — — — ■ — - — — — 

the  Radisco  trade  mark  on  all  parts  you  buy  and  be  sure  of  getting  n«w»»“°  D'3T,>'"UT'~™<Swr, 

efficient  apparatus.  — ^ 

Below  are  listed  a few  of  the  reliable  firms  who  carry  the  RADISCO  COILS,  Better  “B”  Batteries  and  are  our 
Agents  for  all  other  standard  apparatus  of  merit. 

COMMUNICATE  YOUR  WANTS  TO  THEM. 


ALBANY,  N.  Y. 

E.  L.  Long, 

21  Magnolia  Terrace 

ATLANTIC  CITY,  N.  J. 
Independent  Radio  Supply  Co. 
118  So.  New  Jersey  Aye. 
BALTIMORE,  MD. 

Radio  Engineering  Co., 

827  Madison  Aye. 

BEINVILLE,  QUEBEC,  CAN. 
Canadian  Radio  Mfg.  Co. 

BOSTON,  MASS. 

Atlantic  Radio  Co^ 

34  Batterymarch  St. 

BROOKLYN,  N.  Y. 

Kelly  & Phillips  Electric  Qk, 
312  Flatbush  Aye. 

BRONX,  NEW  YORK  CITY. 
Amateur  Wireless  Equipment 
Co., 

1390  Prospect  Aye. 

CHICAGO,  ILL. 

Chicago  Radio  Laboratories, 
1316  Carmen  Aye. 


EUREKA,  PEORIA, 
ILLINOIS 

Klaus  Radio  Apparatus 

HAMPTON,  N.  H. 

DeLancey  Felch  & Co, 

LOS  ANGELES,  CALIF. 

The  Wireless  Shop, 

511  W.  Washington  St. 

McKeesport,  pa 

K & L.  Electric  Co., 

427  Olive  Street. 

NEW  ORLEANS,  LA 
L.  A Rose, 

4323  Magnolia  Street. 

NEWARK  N.  J. 

A.  H.  Corwin  & Co., 

4 West  Park  Street. 

NEWCASTLE,  PA. 

Pennsylvania  Wireless  Mfg.  Co., 
507  Florence  Aye.  “8HA” 

PHILADELPHIA  PA 

Philadelphia  School  of  Wireless 
Telegraphy, 

Broad  and  Cherry  Streets. 


PROVIDENCE,  R.  I. 

Rhode  Island  Elec.  Equip.  Co., 
45  Washington  Street. 

PITTSBURG,  PA 
Radio  Electric  Co., 

4521  Forbes  St. 

SCRANTON,  PA 
Shotton  Radio  Mfg.  Co., 

P.  O.  Box  3 

Branch  8 Kingsbury  St, 
Jamestown,  N.  Y. 

SPRINGFIELD,  MASS. 

Electric  Sendee  Co., 

585  Armory  Street. 

TORONTO,  ONT,  CAN. 

The  Vimy  Supply  Co- 
585  College  Street 

WASHINGTON,  D.C 
National  Radio  Supply  Co- 
1405  U Street  N.  W. 

WICHITA  KAN. 

The  Cos  radio  Co., 

1725  Fairmount  Aye. 


If  none  of  the  above  agencies  are  in  your  vicinity,  communicate  with 


RADIO  DISTRIBUTING  COMPANY 


Newark,  New  Jersey 
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THE  VACUUM  TUBE  SITUATION 


f it  V\7HEN  theMarconi-Deforest 

* * patent  arrangement  was 
first  entered  into,  whereby  the 
Moorhead  - Deforest  - Marconi 
V.  T.  was  put  on  the  market,  the 
J1  Wireless  Improvement  Company 

| a Jk  * purchased  the  first  large  supply 
Lrft  in  order  to  get  the  pick  of  the 
limited  quantity  originally  ac- 
quired  by  the  Marconi  Company. 

We  understand  the  above 
arrangement  has  now  been  terminated  and  only 
those  who  have  still  a supply  of  tubes  in  stock 
will  be  able  to  furnish  them  for  the  present. 

We  have  decided  to  give  the  amateurs  the 
benefit,  for  30  days  only,  of  the  large  stock  we 
have  been  carrying  for  dealers.  For  the  next  30 
days,  while  they  last  we  shall  accept  orders  at  list 
price  $7.00  Net,  Parcel  Post  Paid.  Check  or 
money  order  should  accompany  all  orders.  These 
are  all  picked  tubes  and  are  fully  guaranteed. 

We  manufacture  a full  line  of  apparatus  and  accessories , 
all  complying  with  Navy  specifications  — which  are 
available  to  the  High  grade  amateur  and  experimenter. 

DEALERS  SHOULD  WRITE  FOR  OUR  EXCLUSIVE  AGENCY  PROPOSITION 

WIRELESS  IMPROVEMENT  COMPANY,  Inc. 

Radio  Engineers,  Manufacturers  and  Distributors, 

47  West  Street,  New  York,  U.  S.  A. 


If  this  page  is  cut  out  and  appended  to  the  same  page  cut  from  the  editions  to  fol- 
low, a complete  file  of  very  interesting  information  will  soon  be  available.  (No.  4) 
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WORLD  WIDE  WIRELESS 


China  Adopts  Radiophone  Between  Cities 

/''"'HINA,  that  land  of  oriental  apathy,  which  has  been 
asleep  for  centuries  while  other  nations  have  moved 
forward  in  the  march  of  progress,  has  beaten  the  world 
in  the  adoption  of  one  modem  idea.  Guglielmo 
Marconi  calls  attention  to  the  fact  that  China  is 
first  among  the  nations  to  adopt  wireless  telephones 
to  carry  on  communication  between  cities  and  rural  dis- 
tricts. However,  Marconi  predicts  that  wireless  phones 
will  within  a year  supplant  the  present  kind  in  many 
lands  and  that  they  will  be  given  the  widest  use  in  the 
United  States,  which,  he  says,  heads  the  list  of  nations  in 
wireless  inventions. 

The  wireless  telephone  has  limitless  possibilities  and 
should  be  a great  advance  step  over  the  present  cumber- 
some system,  which  requires  an  enormous  amount  of  work 
to  keep  up  and  at  a tremendous  expense. 


Chinese  Government  to  Establish  High  Power  Stations 

IT  is  reported  that  the  English  Marconi  Company  is 
making  arrangements  with  the  Chinese  Government  to 
establish  high  power  stations  in  Pekin,  Urga,  Urumohi 
and  Kashgar,  which  will  be  able  to  communicate  day  and 
night  with  the  Indian  Government  station  of  Simla. 
There  also  are  to  be  subsidiary  stations  in  Uliassutai, 
Kobda,  Sianfu  and  Hami.  It  seems  evident  that  well  in- 
formed people  feel  that  these  trade  routes  are  of  very 
great  importance.  If  a railway  is  to  be  constructed  from 
Kalgan  through  Urga  to  connect  with  the  Trans-Siberian, 
and  the  old  routes  to  India  are  to  be  reopened,  the  situa- 
tion in  eastern  Asia  will  be  materially  affected. 


Wireless  Service  for  Mexican  Border  Patrol 

T N order  to  reduce  the  danger  of  American  Air  Service 
pilots  accidentally  flying  over  Mexican  territory  or  be- 
coming lost  while  on  border  patrol  duty,  the  commander 
of  the  91st  Aero  Squadron  stationed  temporarily  at  Ream 
Field,  Imperial  Beach,  Cal.,  has  had  every  plane  of  the 
squadron  equipped  with  a radio  set  with  a wave  length  of 
3/7  metres,  which  is  the  best  wave  length  to  dodge  inter- 
ference. All  pilots  are  required  to  check  their  position 
every  five  minutes. 

As  a further  precaution  the  radio  officer  of  the  91st 
Squadron  has  erected  at  Ream  Field  a radio  compass  sta- 
tion by  which  readings  are  taken  while  planes  are  sending 
in  their  position  reports.  As  the  course  is  almost  straight 
east  from  Ream  Field  the  radio  officer  can  tell  almost  in- 
stantly whether  a given  plane  is  holding  to  its  proper  air 
line. 

Should  a pilot  become  confused,  lose  or  mistake  his 
position  and  turn  south,  the  radio  compass  would  immedi- 
ately show  that  the  plane  was  over  Mexican  territory. 


1500-Mile  Radiophone  Message  at  Sea  a Surprise 

I^EWCOMB  CARLTON,  President  of  the  Western 
Union  Telegraph  Company,  returning  from  a vaca- 
tion in  England  on  the  steamship  Baltic,  said  that  on  the 
trip  the  wireless  operator  of  the  vessel  afforded  him  an 
opportunity  to  hear  a voice  over  the  wireless  telephone 
from  a distance  of  1,500  miles.  There  was  some  slight 
interference,  but  Mr.  Carlton  was  greatly  impressed  by 
the  experience. 

Speaking  of  the  wireless,  he  said  it  would  not  sup- 
plant the  cables,  but  would  be  a valuable  service  to  com- 
merce. 


(Underwood  4 Underwood) 

Demonstrating  the  operation  of  the  new  wirelees  bell  device  with  which  it 
it  intended  to  displace  the  SOS  distress  signal  at  sea 


England  Receive*  Wireless  Offer  From  Marconi 

HP  HE  British  Government  has  received  an  offer  from 
Guglielmo  Marconi  to  link  up  the  entire  British  Em- 
pire in  a chain  of  wireless  communication,  the  system  to 
be  turned  over  to  Government  ownership,  if  desired,  at 
the  end  of  thirty  years. 


Plan  to  Detect  Mysterious  Mars  Signals 


/"ORGANIZED  tests  of  the  mysterious  signals  supposed 
^ to  come  from  some  other  planet  will  be  made  toward 
the  end  of  April  when  Mars  reaches  the  nearest  point  to 
the  earth,  Godfrey  Isaacs,  director  of  the  English  Mar- 
coni organization,  has  announced.  All  Marconi  stations 
will  be  instructed  to  watch  out  for  mysterious  messages, 
he  said,  adding : 

“We  will  try  first  to  discover  whether  the  sounds  are 
picked  up  in  various  parts  of  the  world  in  the  same  in- 


stant, because,  if  so,  the  theory  that  they  are  definite  mes- 
sages from  another  planet  will  be  enormously  strength- 
ened.” 
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New  York  Auto  Show  Has  Radio  Tractor 

'T'HE  radio  exhibit  at  the  automobile  show.  New  York, 
*■  staged  by  the  Signal  Corps,  presented  many  interest- 
ing features,  most  important  of  which  probably  was  the 
army  radio  tractor,  which  was  used  extensively  in  the  re- 
cent war.  One  company  in  each  field  battalion  is 
equipped  with  this  tractor. 

The  special  body  housing  the  equipment,  is  mounted  on 
a two-ton  chassis.  The  tractor  is,  in  itself,  a complete 
radio  station  of  moderate  power.  The  antenna  is  of  the 
umbrella  type,  and  is  carried  with  the  tractor,  while  the 
radio  generator  is  operated  with  the  transmission  in  neu- 
tral. While  driving  the  generator,  the  speed  of  the  engine 
is  governed  by  a centrifugal  governor. 

Tractors  of  similar  type  were  used  in  the  campaign  in 
Mexico,  and  were  also  in  service  with  our  forces  over- 
seas, and  are  now  used  extensively  by  the  troops  on  the 
border. 


Marquette  to  Have  Wireless  Station 

'T'HE  United  States  Navy  Department  means  to  estab- 
lish  a wireless  station  at  Marquette  as  a part  of  a 
general  program  for  giving  added  protection  to  Great 
Lakes  navigation. 

A representative  of  the  big  station  at  Great  Lakes  re- 
cently visited  Marquette  and  looked  over  a site  on  Pres- 
que Isle  as  a possible  location  for  a wireless  station.  Ofie 
acre  of  land  on  the  northeastern  corner  of  the  island  is 
owned  by  the  government,  and  has  been  retained  for 
lighthouse  purposes.  The  navy  man  after  inspecting  the 
site  said  it  would  be  the  ideal  spot  for  a wireless  station. 


Navy  to  Promote  Amateur  Wireless  in  California 

"PROMOTION  of  amateur  radio  plants  and  the  study 
-*■  of  radio  operations  has  been  undertaken  on  a big 
scale  by  the  officers  of  the  Twelfth  Naval  District,  San 
Francisco,  Calif. 

Lieutenant  Commander  S.  D.  McCaughey,  district  com- 
munication superintendent  of  the  Twelfth  Naval  District, 
has  sent  out  a circular  letter  to  all  radio  amateurs  out- 
lining plans  for  the  navy  co-operation  with  them.  This 
will  include  a press  service  for  amateurs  and  later  a 
special  code  for  reception  of  code  messages  to  be  broad- 
cast for  them  by  the  navy. 

Advice  and  assistance  in  development  of  their  apparatus 
and  ability  of  reception  will  be  tendered  by  the  navy  offi- 
cials. 

All  amateur  radio  stations  in  the  district,  embracing 
California,  Utah,  Nevada,  Colorado,  New  Mexico  and 
Arizona,  are  requested  to  obtain  a “data  sheet”  from  the 
district  communication  superintendent,  U.  S.  N.,  Room 
418,  Sheldon  building,  San  Francisco. 

California  has  been  divided  into  five  leading  districts, 
with  an  additional  sixth  district  taking  in  all  territory  not 
included  in  the  first  five.  Each  of  the  California  districts 
is  formed  by  a radius  of  seventy-five  miles  from  the  fol- 
lowing navy  radio  stations.  Yerba  Buena  Island,  San 
Francisco  Bay ; East  San  Pedro ; Point  Loma,  San  Diego ; 
Table  Bluff,  Eureka,  and  Point  Arguello,  near  Point  Con- 
cepcion. 

Within  each  district  the  amateurs  will  hold  meetings 
and  establish  definite  rules  and  regulations  for  communi- 
cation among  themselves  to  conform  to  the  regulations 
relative  to  wave  length  restrictions,  200  meters,  and  power 
regulations,  one-half  of  one  kilowatt. 

Competitive  drills  in  communication  will  he  sent  out  hv 
the  navy  stations  to  determine  rank  among  the  amateurs. 


London  Wireless  Inventor  Hears  Concerts  in  Italy 

A LONDON  inventor,  H.  Powell  Rees,  has  invented  a. 

wireless  telephone  apparatus  on  which  messages- 
from  Moscow  and  concerts  in  Italy  have  been  heard,  al- 
though the  aerial  used  is  only  an  85-foot  wire  hung  out- 
side of  his  bedroom  window,  according  to  a Times  copy- 
right cable.  The  mechanism  is  contained  in  a tiny  box. 
and  the  cost  of  manufacture  is  said  to  be  small.  Mes- 
sages from  American  stations  are  also  readable. 


New  York  Central  R.  R.  Radiophone  Tests  Successful 


A WIRELESS  telephone  conversation  was  recently 
carried  on  for.  an  hour  without  interruption  on  the- 
Harlem  and  Putnam  divisions  of  the  New  York  Central, 


between  Elmsford  and  Millerton,  78  miles  apart.  The  ex- 
periment was  made  by  Maj.-Gen.  George  O.  Squier,  sig- 
nal chief  of  the  United  States  army.  The  direction  of  the 


waves  was  guided  by  the  wires  strung  along  the  tracks. 
He  was  able  to  speak  to  and  from  moving  trains  and 
send  a number  of  communications  simultaneously. 


Moscow  Wireless  Works  Without  Stop 

HT  HE  wireless  at  Moscow  works  twenty-four  hours  a 
day  and  grabs  practically  all  the  wireless  news  from 
America  to  European  countries.  Each  morning  in  Mos- 
cow bulletins  containing  this  information  are  printed  and 
distributed  in  the  industries,  in  the  peasant  villages  and 
among  the  soldiers. 


Venezuelan  Government  to  Build  High  Power  Station. 

HT  HE  Venezuelan  government,  up  to  June  30,  will  re- 
A ceive  bids  for  the  erection  of  a powerful  wireless- 
station  to  be  built  near  Caracas,  which  will  be  of  suffi- 
cient power  to  communicate  with  similar  stations  in  the 
United  States  and  Europe. 


U.  S.  Forest  Service  to  Use  Radiophone 

"PRELIMINARY  tests  of  the  wireless  telephone  by 
1 officers  of  the  Forest  Service  of  the  Department  of 
Agriculture,  in  the  vicinity  of  Portland,  Ore.,  lead  to  the 
belief  that  this  invention  can  be  utilized  extensively  in  the 
national  forests,  especially  in  fire-prevention  work.  The 
results  so  far  are  pronounced  satisfactory. 

One  of  the  sets  in  the  tests  was  installed  on  Mount 
Ilood,  Ore.,  where  the  problem  of  providing  a satisfactory 
support  for  the  antennae  was  a difficult  one,  since  a mast 
was  needed  which  would  be  strong  enough  to  resist  sev- 
enty or  eighty  mile  gales  that  sweep  the  mountains.  At 
the  same  time  the  mast  had  to  be  light  enough  for  the 
men  to  be  able  to  raise  and  lower  it  before  and  after  sleet 
storms.  A fifty-foot  bamboo  pole  was  finally  selected  as 
the  support. 

In  the  telephone  conversation  between  the  sets,  some  of 
which  were  ten  miles  apart,  the  voice  carried  very  clearly 
and  was  about  as  loud  as  over  a wire  line.  Telegraph 
signals  from  many  stations  scattered  over  the  continent 
were  picked  up.  On  Mount  Hood  they  often  were  so  loud 
as  to  be  audible  in  any  .part  of  the  cabin. 
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Trans-Oceanic  Radiophone  Service  Within  Six  Months 

Y\T  IRELESS  telephonic  communication  between  Eng- 
land  and  America  has  passed  beyond  the  experi- 
mental stage. 

“Within  six  months,”  says  Godfrey  Isaacs,  Managing 
Director  of  the  English  Marconi  Company,  “we  may  be 
speaking  to  New  York,  Boston,  Chicago  and  any  other 
towns  in  the  United  States  more  quickly  and  easily  than 
we  are  able  to  communicate  with  Birmingham  or  Man- 
chester.” 

Mr.  Isaacs  said  the  cost  would  only  be  a few  shillings 
for  a three-minute  conversation  and  he  added : “In  a 

year  or  so  we  hope  to  establish  regular  telephonic  com- 
munication with  Australia.  We  hope  to  bring  every  coun- 
try in  the  world  into  telephonic  communication  with  each 
other — not  in  an  indefinite  time,  but  very  soon.” 


London  and  Paris  Airplane  Service  Has  Radiophone 

System 

ON  the  regular  airplane  service  now  established  be- 
tween London  and  Paris  a system  of  wireless  tele- 
phony enables  persons  on  the  airships  to  be  in  speaking 
communication  with  ground  stations.  The  voices  are  con- 
veyed distinctly  and  can  be  identified  as  readily  as  if  those 
conversing  were  face  to  face.  This  wireless  conversation 
has  been  tested  over  a distance  of  fifty  miles,  which  is  as 
far  as  is  required  in  the  interval  between  stations. 


Norfolk  Police  to  Use  Wireless 

REAR  ADMIRAL  A.  C.  DILLINGHAM,  retired. 

head  of  the  Norfolk,  Va.,  Police  Department,  with 
the  title  of  Director  of  Public  Safety,  is  working  to  bring 
the  department  up  to  a state  of  last-word  efficiency 
through  the  establishment  of  an  aero  squadron  and  the 
equipment  of  the  police  stations  with  wireless  outfits. 

“The  wireless,”  says  Admiral  Dillingham,  “will  enable 
us  to  get  in  almost  instant  touch  with  the  police  depart- 
ments of  New  York  and  other  great  cities  when  necessity 
arises.” 


Saigon,  Indo-China,  to  Have  Powerful  Station 

ADVICES  received  at  the  headquarters  of  the  Inter- 
church World  Movement,  which  is  making  a relig- 
ious, economic  and  social  survey  of  the  world,  state  that 
the  most  powerful  wireless  telegraphic  station  in  the 
world  is  being  installed  at  Saigon,  Indo-China.  This  new 
station  will  be  so  powerful  that  communication  may  be 
had  with  France,  Africa,  Madagascar,  French  New  Cale- 
donia, Australia,  Japan  and  the  United  States. 

The  report  explains  that  the  continuous  wave  system 
will  be  used  and  the  electric  power  will  be  supplied  by 
two  converter  groups  equipped  with  internal  combustion 
motors  of  2,500  horse  power.  Aerials  will  be  suspended 
from  a height  of  833  feet,  nearly  100  feet  higher  than  the 
Woolworth  building,  and  the  network  of  wires  will  be 
spread  over  nearly  180  acres. 

This  new  station  brings  the  world  closer  together  by 
many  thousands  of  miles,  and  it  is  expected  to  be  of  great 
aid  to  the  Pacific  northwest  in  carrying  on  transpacific 
business  communications. 


Italy  and  England  Connected  by  Radiophone 

VI/' IRELESS  telephone  communication  has  been  estab- 
’ ’ lished  between  England  and  Rome,  the  Daily  Mail 
announces. 

The  distance  is  more  than  2,000  miles. 


Denmark  and  America  to  Be  Connected  by  Wireless 

A DANISH  radio  commission  is  proceeding  to  America 
on  April  8.  The  commission  ’will  negotiate  with  the 
American  authorities  for  the  linking  up  of  a radio  service 
between  the  United  States  and  Denmark. 


(Underwood  & Underwood) 


Kansas  operator  listening  to  music  and  conversation  from  New  York  trans- 
mitted by  a radiophone  set  using  a vacuum  tube  and  one-third  kw. 

generator 


Bolivia  Gets  Three  New  Wireless  Stations 

TPHE  Ministry  of  the  Government  of  Bolivia  recently 
accepted  a bid  made  by  the  Bolivian  engineer,  Senor 
Humberto  de  Asin,  to  install  three  wireless  stations  in 
the  country,  to  be  located  at  Guayaramerin,  Cachuela  Es- 
peranza  and  Trinidad.  The  Government  will  contribute 
the  sum  of  11,000  bolivianos  (boliviano  equal  to  $0.3893 
U.  S.)  for  the  first,  25,000  bolivianos  for  the  second  sta- 
tion, and  75,686  bolivianos  for  the  Trinidad  station. 
These  three  wireless  plants  will  connect  the  outlying  dis- 
tricts of  the  republic  with  the  rest  of  the  country. 


S.  S.  Imperator  Receives  Radio  Messages  from  Scot- 
land Across  Atlantic 

WITH  a new  wireless  receiving  apparatus  rigged  on 
tT  her,  the  liner  Imperator  arrived  from  Liverpool  re- 
cently. All  the  way  across  the  Atlantic  she  received  radio 
messages  direct  from  the  big  station  in  Aberdeen,  Scot- 
land. It  was  the  first  time  a vessel  had  been  in  communi- 
cation with  a single  land  station  on  an  entire  transatlantic 
trip.  The  transport  George  Washington,  when  she  car- 
ried President  Wilson  to  France  the  last  time,  was  in 
direct  communication  with  this  side  almost  all  the  way 
across  the  Atlantic. 

Sir  Ernest  Glover,  Director  of  the  Ship  Branch  of  the 
British  Ministry  of  Shipping,  was  a passenger,  and  was 
much  interested  in  the  wireless  feat. 
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Division  of  the  Signal  Corps  and  an  inside  View  of  the 
Great  Obstacles  Which  Americans  Had  to  Overcome 


By  Lieut.  Col.  L.  R.  Krumm 

Officer  in  Charge  of  Radio  Division,  Signal  Corps,  A.  E.  F. 


T ISTENING  stations 
^ were  a development  of 
trench  warfare,  so  it  natur- 
ally followed  that  the  credit 
for  the  first  utilization  of 
the  sensitive  low  frequency 
vacuum  tube  in  connection 
with  grounded  antenna 
covering  a considerable 
area  was  variously  claimed 
by  the  different  armies  en- 
gaged in  the  war  before 
our  entry.  Documents  pub- 
lished by  the  Intelligence 
Service  of  the  British 
Army  indicated  that  the 
German  army  used  their 
stations  against  them  at  the 
first  battle  of  the  Marne. 

Certain  it  is,  that  at  the  end 
of  the  war,  the  Germans 
were  as  well  informed  re- 
garding listening  .stations 
as  were  the  Allies. 

The  information  regarding  German  listening  stations 
published  by  the  British  Intelligence  Service  consisted  of 
captured  orders  and  other  data  indicating  that  at  the  be- 
ginning the  Germans  realized  that  the  effectiveness  of 
listening  stations  was  unlimited,  if  knowledge  of  their  ex- 
istence and  efficiency  could  be  kept  from  the  enemy.  They 
took  extraordinary  precautions  to  keep  from  their  own 
men — other  than  those  actively  engaged  in  the  operation 
of  the  stations — knowledge  of  the  existence  of  these  sta- 
tions. This  was  the  reason  why  their  soldiers,  when  taken 
prisoners,  could  give  no  hint  to  the  Allies  during  the 
usual  gruelling  cross  examination.  All  the  information 
obtainable  indicated  that  the  operators  were  especially  se- 
lected and  trained  for  this  duty,  this  personnel  being  en- 
tirely segregated  from  other  troops  and  special  arrange- 
ments made  for  their  subsistence  and  maintenance,  mak- 
ing it  unnecessary,  and  in  fact,  almost  impossible,  for 
them  to  come  into  contact  with  the  general  body  of  the 
combat  units. 

Stories  were  current  of  the  early  days  of  trench  war- 
fare, when  in  many  places  the  front  line  trenches  were 
separated  by  a strip  of  No  Man’s  Land  only  fifty  yards 
wide  and  the  necessity  for  the  telephone  code  was  not 
appreciated,  that  many  an  attack  came  to  naught  because 
of  information  intercepted  from  telephone  lines  of  both 
sides  by  these  listening  stations.  Later,  when  their  use 
became  general  in  all  the  armies,  the  Germans  were  evi- 
dently so  impressed  by  the  efifectiveness  of  their  own  sta- 
tions that  they  greatly  restricted  the  use  of  the  telephone 
in  their  front  lines.  The  instruments  were  sealed  and 
their  use  limited  to  absolute  emergencies ; an  explanation 
was  required  from  the  breaker  of  the  seal  as  to  the  neces- 
sity for  usage  of  the  telephone. 


The  interception  of  T.  P. 
S.  messages  naturally  could 
not  be  prevented,  and,  as 
with  radio,  the  use  of  code 
was  compulsory,  but  even 
here  the  Germans  attempted 
to  prevent  the  effective  use 
of  our  listening  stations  by 
employing  interfering 
screens  of  audio-frequency 
ground  currents,  as  will  be 
explained  later. 

Toward  the  end  of  the 
trench  warfare  operations, 
listening  stations  lost  a con- 
siderable part  of  their  ef- 
fectiveness because  of  the 
general  knowledge  of  their 
use  by  all  the  armies.  Pos- 
sibly the  greatest  factor  in 
limiting  the  results  obtained 
by  the  enemy  listening  sta- 
tions in  interception  of  con- 
versations on  our  lines, 
however,  was  the  radio  section  listening  stations  which 
acted  as  monitors  of  our  own  circuits.  A well  insulated 
and  balanced  metallic  telephone  circuit  is  practically  im- 
mune against  eavesdropping,  but  such  lines  were  difficult 
to  maintain  in  quiet  sectors  and  practically  impossible  in 
active  sectors.  Faulty  conditions  on  our  own  lines  were 
therefore  immediately  revealed  through  our  listening  sta- 
tions, as  well  as  the  transmission  of  indiscreet  messages 
over  leaky  or  grounded  telephone  lines.  As  a result,  our 
telephone  circuits  were  maintained  in  the  best  possible 
condition  through  the  operation  of  our  listening  stations 
against  them  as  well  as  against  those  of  the  enemy.  Many 
an  infantry  officer  reading  this  article  will  realize  for  the 
first  time  the  source  of  information  upon  which  was  based 
the  reprimand  he  received  for  the  transmission  of  an  im- 
portant message  in  plain  English  over  a telephone. 

The  use  of  the  listening  station  was  continued  in  our 
army  up  to  the  last,  even  in  mobile  warfare,  although  con- 
ditions were  generally  unfavorable.  The  fact  that  the 
hastily  rearranged  and  reconstructed  telephone  lines  of 
the  enemy  were  increasingly  defective,  compensated 
somewhat  for  the  difficulties  encountered  in  the  operation 
and  maintenance  of  our  stations. 

Prior  to  the  development  of  the  listening  station,  adven- 
turous men  in  the  Allied  armies  had  endeavored  to  ascer- 
tain the  enemies’  plans  by  direct  tapping  of  their  telephone 
lines,  signalmen  crawling  across  No  Man’s  Land  on  dark 
nights  to  bridge  a telephone  on  the  enemies’  circuits.  But 
even  the  advent  of  the  listening  station  did  little  to  lessen 
the  hazards,  and  no  activity  of  the  Radio  Section  of  the 
Signal  Corps,  A.  E.  F.,  was  more  thrilling — and  more  in- 
teresting— than  the  listening  station  service. 

The  radio  intercept  and  radio  goniometer  service  which 


and  Capt.  Willis  H.  Taylor,  Jr. 

Co-ordination  Officer,  Radio  Division,  Signal  Corps,  A.  E.  F. 

Part  IV — Listening  Stations 


This  listening  station  was  located  in  a Vosges  mountain  sector  and  was 
operated  jointly  by  the  French  and  Americans 
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has  been  previously  described  was  probably  the  source  of 
more  information,  but  these  stations  were  usually  placed 
from  five  to  ten  kilometers  back  of  the  line,  in  locations  of 
comparative  safety.  In  quiet  sectors,  and  during  the  first 
months  of  our  army’s  operations  in  France,  this  flass  of 
stations  took  on  to  some  extent  the  humdrum  character  of 
a commercial  receiving  station.  But  the  listening  stations 
located  in  dugouts  in  or  near  the  front  trenches  were 
never  without  excitement,  nor  were  the  personnel  as- 
signed to  them  permitted  by  the  enemy  to  forget  that  they 
were  actively  participating  in  a war. 

While  the  function  of  the  stations  and  the  duties  of  the 
operators  were  limited  in  possibilities,  life  in  a listening 
station  never  became  monotonous  or  lost  its  fascination. 
Thus  the  listening  service  became  the  goal  of  every  mem- 
ber of  the  Radio  Section  who  craved  action  and  adven- 
ture. However,  the  qualifications  necessary  for  service 
in  listening  stations  were  more  than  ordinarily  diversified. 
The  first  essential  was  a thorough  familiarity  with  the 
German  language.  The  operators  were  given  a course  of 
training  to  familiarize  them  with  the  military  phrases  they 
might  be  expected  to  overhear,  but  fundamental  knowl- 
edge of  German  was  a necessity ; time  did  not  permit  the 
teaching  of  the  language,  and  a superficial  knowledge  was 
not  sufficient.  Most  of  the  men  selected  were  of  German 
descent  and  accustomed  to  speaking  the  enemy  language 
previous  to  entering  the  army. 

Our  first  effort  to  obtain  suitable  men  took  the  form  of 
a request  for  the  Signal  Corps  in  the  United  States  to 
send  over  all  the  German-speaking  radio  operators  avail- 
able. Inasmuch  as  the  first  detachment  of  40  German- 
speaking radio  operators,  which  arrived  about  the  begin- 
ning of  January,  1918,  apparently  exhausted  the  supply, 
it  was  decided  to  make  no  further  efforts  in  this  direction. 
It  was  found  that  the  ability  to  receive  and  record  T.  P.  S. 
(ground  telegraph)  messages  was  secondary  to  the  neces- 
sity of  knowing  German  thoroughly,  as  T.  P.  S.  code  was 
sent  slowly,  usually  not  exceeding  the  rate  of  10  or  12 
words  a minute.  All  efforts  were,  therefore,  directed  to 
obtain  personnel  by  selecting  men  already  in  the  A.  E.  F. 
having  a knowledge  of  German  and  teaching  them  the 
T.  P.  S.  code. 

Our  efforts  to  obtain  such  men  from  the  different  line 
organizations  in  the  A.  E.  F.  were  productive  of  many 
laughable  results.  Evidently  the  commanding  officers  of 
many  units  assumed  that  if  a man  spoke  any  foreign 
language  it  must  be  German,  and  with  the  numerous  na- 
tionalities represented  in  our  army  the  possibilities  in 
selection  are  evident.  Many  also  reported  with  only  a 
smattering  of  German  and  were  promptly  returned  to 
their  outfits,  except  for  a chosen  few  whose  cooking  abil- 
ity was  utilized  in  place  of  alleged  philological  accom- 
plishments. 

The  selection  of  German-speaking  soldiers  also  had  its 
less  humorous  side.  When  the  first  detachment  of  opera- 
tors arrived  from  the  United  States,  the  men  themselves 
had  no  definite  idea  of  their  prospective  duties.  An  in- 
telligence officer  was  detailed  to  ascertain  the  extent  of 
the  linguistic  ability  of  each  member,  and  few  made  any 
effort,  for  they  were  fearful  that  signs  of  ability  coupled 
with  German  names  might  be  prejudicial  to  their  inter- 
ests. Only  after  it  was  explained  that  they  were  intended 
for  a duty  of  a particularly  valuable  nature  did  they  loosen 
up;  even  then  some  of  them  did  not  disclose  their  true 
fluency. 

Special  commendation  is  due  the  men  in  this  service  for 
their  great  devotion  to  their  duties.  Above  all,  a listen- 
ing station  operator  had  to  be  observing,  possess  imagina- 
tion and  be  able  to  visualize  the  possibilities  within 
snatches  of  enemy  conversation  that  came  to  his  ears,  and 
he  had  to  do  it  quickly  if  his  intuition  was  to  be  of  any 
value.  We  were  fortunate  in  having  in  our  service  many 
men  possessing  all  the  qualifications,  perhaps  the  best  of 


whom  were  those  who  had  been  newspaper  reporters  be- 
fore the  war. 

Proper  conception  of  the  operation  of  a listening  sta- 
tion requires  an  understanding  of  the  elementary  electri- 
cal phenomena  which  it  makes  use  of,  principles  which 
are  the  same  as  those  used  in  the  T.  P.  S.  (ground  tele- 
graphy) operations.  Figure  1 shows  a T.  P.  S.  buzzer 
transmitter  with  its  ground  connections  at  the  end  of  wires 
of  approximately  100  meters  length.  The  transmitter  is  an 
induction  coil  taking  about  5 amperes  at  10  volts  in  the 
primary,  and  generating  in  the  secondary  coil  a high  volt- 
age alternating  current  of  audible  frequency.  The  sec- 
ondary coil  is  connected  direct  to  the  grounds,  the  lines  of 
current  flow  between  which  are  indicated  by  the  dotted 
lines  in  figure  1.  The  equipotential  lines  (shown  in  full 
lines  in  the  figure)  are  perpendicular  to  the  lines  of  cur- 
rent flow.  If  two  earth  connections  are  made  at  points 
such  as  4 and  6,  which  are  not  on  the  same  equipotential 
line,  and  if  the  wires  leading  to  the  earth  connections  are 
connected  to  a pair  of  telephone  receivers,  a current  will 


pass  through  the  phones.  If  the  .current  is  of  sufficient 
strength,  the  T.  P.  S.  buzzer  signals  will  be  heard.  If  the 
current  is  weak— and  it  usually  is — it  is  necessary  to  in- 
sert an  amplifier  in  the  wires  leading  to  the  earth  connec- 
tions. It  was  for  this  purpose  that  the  vacuum  tube 
amplifier  came  into  use.  The 'amplifier  with  the  two  wires 
and  the  earth  connections — or  “earthed  antenna,”  as  they 
are  called — make  up  the  essentials  of  a listening  station. 
If,  instead  of  the  two  earths  4 and  6,  which  are  situated 
on  two  different  equipotential  lines,  two  earths,  5 and  6, 
on  the  same  equipotential  line  are  chosen,  no  current  will 
flow  and,  therefore,  the  buzzer  signals  will  not  be  heard 
by  the  listening  station.  For  similar  reasons  two  earths, 
such  as  4 and  7,  which  are  at  a greater  difference  of 
potential  than  the  earths  4 and  6,  give  stronger  signals 
than  the  earths  4 and  6. 

There  is  also  another  and  lesser  effect  to  be  considered, 
the  effect  of  induction.  The  circuit  1,  2,  3,  is  a closed 
circuit,  the  earth  closing  the  circuit  between  2 and  3. 
Similarly,  4,  6,  8,  is  a closed  circuit.  Therefore,  the  buz- 
zer loop  affects  the  amplifier  loop  to  some  extent  by  elec- 
tromagnetic induction.  Leaving  out  of  consideration  the 
question  of  phase  difference,  the  inductive  effect  adds  to 
the  difference  of  potential  effect,  discussed  in  the  preced- 
ing paragraph.  In  general,  in  a system  such  as  shown  in 
Figure  1,  the  inductive  effect  is  much  smaller  than  the 
difference  of  potential  effect.  Other  effects  such  as  the 
direct  inductive  and  capacity  reactions  between  the 
earthed  antenna  of  the  buzzer  circuit  and  those  of  the 
amplifier  circuit,  etc.,  may  be  disregarded,  because  of  their 
relatively  small  importance  in  comparison  to  the  first  two 
effects. 

A grounded  telephone  system  used  as  the  source  of  sig- 
nals may  be  considered  in  exactly  the  same  way  as  has 
been  done  for  the  T.  P.  S.  buzzer  set ; there  is  no  differ- 
ence between  the  two  cases. 
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An  insulated  telephone  system  presents  a slightly  dif- 
ferent case.  This  system  influences  the  receiving  station 
only  by  induction.  This  it  does  in  two  ways:  first,  by 
direct  inductive  action  on  the  loop  of  the  receiving  sta- 
tion; and  second,  indirectly,  by  inducing  earth  currents 
which  are  then  picked  up  by  the  earths  of  the  receiving 
station.  If  the  line  wires  of  a well  insulated  metallic  tele- 
phone circuit  are  twisted  together,  the  resultant  stray  field 
is  feeble,  and  hence  any  inductive  effect  is  small.  It  is 
practically  impossible  to  overhear  signals  on  such  a sys- 
tem. 

If  the  two  earthed  antenna  of  the  listening  station 
(Figure  1)  are  entirely  insulated  from  the  ground,  and  if 
the  ends,  4 and  6,  are  connected  by  a wire  also  insulated 
from  the  ground,  we  then  have,  instead  of  the  earthed  an- 


Liatcning  stations  are  a development  of  trench  warfare  and  no  activity  of 
the  Radio  section  was  more  thrilling  and  more  interesting 


tenna,  an  insulated  loop,  and  the  station  receives  signals 
by  induction  only.  The  insulated  loop  system  was  used 
to  some  extent  by  the  French. 

A listening  loop  utilizes  inductive  principles  only,  and 
its  main  advantages  over  the  grounded  antenna — in  which 
it  is  very  similar  to  the  radio  loop — is  its  comparative 
freedom  from  ground  static.  Loops  were  not  used  exten- 
sively by  us,  because  of  the  difficulties  of  properly  main- 
taining and  repairing  them.  Loops  installed  in  trenches 
are  too  liable  to  injury,  so  we  placed  our  reliance  in 
grounded  antenna.  Several  turns  in  the  loop  are  neces- 
sary to  obtain  satisfactory  results  and  this  naturally  adds 
to  the  maintenance  difficulties. 

It  must  be  remembered  that  these  listening  stations  can 
be  used  only  where  conditions  are  favorable  and  when  the 
opposing  armies  are  fairly  close  together,  as  in  trench 
warfare ; and  also  when  the  intervening  conditions  of  the 
terrain  are  such  as  will  not  shunt  or  side-track  the  cur- 
rents which  it  is  desired  to  intercept.  An  intervening 
river  or  gully  or  metallic  geological  formation  was  found 
to  prevent  successful  operation  in  many  places. 

It  was  necessary  to  get  the  ground  plates  as  close  to  the 
enemy  as  possible,  and  their  installation  required  the  high- 
est type  of  bravery  in  the  men  who  accomplished  it.  The 
personnel  operating  listening  stations  were  continuously 
on  duty  one  week,  then  off  one  week,  which  kept  them  in 
the  front  lines  considerably  longer  than  was  required  of 
the  infantry  under  ordinary  conditions. 

The  dugouts  in  which  the  stations  were  located  were 
usually  a few  hundred  meters  from  the  front  line,  and 
generally  in  the  support  or  communication  trenches ; but 
some  times  they  were  concealed  under  the  ruins  of  a de- 
molished house  or  structure.  One  of  the  first  stations 


established  in  the  Toul  Sector,  where  most  of  our  troops 
of  all  services  obtained  their  first  taste  of  real  war,  was  in 
the  village  of  Marvoisin  at  the  foot  of  the  ever  menacing 
Mt.  Sec.  The  dugout  was  located  under  the  ruins  of  an 
old  stone  church  which  had  been  demolished  by  shell  fire, 
but  it  was  seen  that  these  ruins  formed  a fine  protection 
for  the  station  when  an  enemy  shell  made  a direct  hit,  but 
did  not  penetrate  into  the  dugout  proper.  The  force  of 
the  concussion  demolished  the  amplifier  and  threw  the 
operator  on  duty  off  his  comfortable  seat ; it  also  greatly 
enhanced  his  respect  for  churches. 

From  the  dugouts  the  leads  followed  the  trenches  to 
their  terminating  grounds,  located  at  intervals  of  several 
hundred  meters  along  the  front  line  trenches  and  close  to 
the  enemy  lines  as  possible.  These  grounds  consisted  of 
copper  mesh  mats  about  two  by  ten  feet,  buried  a few  feet 
under  ground.  If  it  was  impractical  to  thus  install  them, 
a group  of  metal  stakes  were  driven  down. 

Because  of  the  large  area  covered  by  the  ground  anten- 
na these  stations  were  more  effective  in  receiving  T.  P.  S. 
messages  than  the  regular  T.  P.  S.  receiving  stations  in 
which  grounds  were  usually  separated  by  approximately 
100  meters.  Nearby  radio  stations  could  also  be  heard 
when  the  French  amplifier  was  used,  a combination  ap- 
paratus providing  for  the  rectification  and  amplification  of 
radio  signals  in  one  position  of  its  control  switch,  and  low 
frequency  amplifications  with  all  three  tubes,  with  the 
other  position.  Even  when  so  used,  it  was  found  that 
radio  signals  could  be  heard  in  it.  Investigation  devel- 
oped that  the  first  low  frequency  transformer  connected 
to  the  ground  antenna  showed  a capacity  reactance  to 
radio  frequency  currents  due  to  its  distributed  capacity. 
The  inductive  effects  of  this  radio  frequency  current  on 
the  remainder  of  the  amplifier  wiring  evidently  resulted  in 
the  unintentional  detection  of  radio  stations  and  a demon- 
stration of  grounded  radio  antenna  possibilities. 

Because  it  was  possible  for  the  listening  station  to  select 
different  grounds,  an  idea  of  the  approximate  direction 
and  distance  of  a transmitting  station  might  be  obtained 
by  an  operator  of  long  experience.  T.  P.  S.  messages 
could  be  heard  for  as  much  as  4 kilometers  and  telephone 
conversations  2 kilometers.  This  distance  of  course  de- 
pended on  the  degree  of  grounding  of  the  telephone  lines. 
The  listening  station  shown  in  the  accompanying  photo- 
graph does  not  by  any  means  represent  a typical  one.  It 
will  be  observed  that  it  has  been  located  in  the  same  place 
for  a considerable  period.  This  station  was  located  in  a 
Vosges  mountain  sector  on  the  extreme  right  of  our  Toul 
Sector  and  was  operated  jointly  by  the  French  and  our- 
selves. The  quietness  of  this  sector  is  attested  by  the 
neatness  and  the  apparent  comparative  comfort. 

From  the  station  dugouts  the  insulated  leads  radiated 
to  the  grounds,  which  were  from  500  to  1500  meters 
away,  and  distributed  along  the  front  line  trenches  at  in- 
tervals of  from  200  to  300  meters.  They  were  often  car- 
ried well  over  toward  the  enemies’  trenches,  for  the  effec- 
tiveness of  the  station  was  dependent  on  the  distance  to 
the  source  of  the  intercepted  current,  as  will  be  appreciat- 
ed from  the  foregoing  explanation.  Grounds  were  also 
installed  in  our  own  area  back  of  the  station  for  use  when 
it  was  used  as  a monitor  for  our  lines.  Because  of  the 
proximity  of  listening  stations  in  this  work  it  was  much 
easier  to  overhear  the  communication  within  our  lines, 
and  by  the  same  token  this  drowned  out  much  of  the  Ger- 
man communication  we  were  trying  to  copy.  Listening 
stations  have  more  interference  to  contend  with  than  a 
radio  station,  because  the  element  of  tuning  is  not  avail- 
able and  because  of  so-called  “earth  static.” 

The  principles  used  in  listening  stations  are  well  known 
and  have  long  been  utilized,  but  only  with  the  develop- 
ment of  the  super-sensitive  vacuum  tube  amplifier  did 
their  possibilities  become  valuable  for  war  purposes.  The 
type  3 ter  French  amplifier  first  utilized  has  already  been 
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described.  Later  the  type  SCR-72  amplifier  was  received 
from  the  United  States,  and  was  found  to  be  a trifle  more 
efficient  for  voice  and  audible  frequency  currents.  The 
circuit  for  this  amplifier  is  the  usual  audio  fre- 
quency amplifier  utilizing  two  tubes  as  against  three  in 
the  French  amplifier,  but  it  was  only  intended  for  low  fre- 
quency amplification  and  no  provision  was  made  for  rec- 
tifying radio  frequency  currents  as  in  the  French  instru- 
ment. 

Many  times  it  seemed  that  the  Germans  were  providing 
an  electrical  screen  for  their  communication,  for  their 
motor  noises  came  in  so  loud  in  some  cases  that  we  be- 
lieved they  had  intentionally  carried  over  wires  from  their 
machine  and  grounded  them  near  or  in  our  lines  so  as  to 
drown  out  the  signals  from  their  T.  P.  S.  stations  further 
back.  However,  it  was  noticed  that  if  these  motor  noises 
stopped  there  was  an  immediate  increase  in  the  T.  P.  S. 
activities  so  that  if  it  was  a purposely  provided  screen  it 
would  have  also  been  effective  in  interfering  with  their 
own  ground  telegraphy.  No  doubt  it  was  effective  in  pro- 
tecting their  defective  telephone  lines. 

That  the  operators  determined  the  efficiency  of  our 
listening  service,  however,  is  a fact  that  must  not  be  lost 
sight  of.  This  service  could  not  be  organized  as  scienti- 
fically as  the  radio  intercept  stations,  in  which  gonio  sta- 
tions could  locate  the  radio  stations  intercepted  and  wave 
lengths  could  be  measured  and  other  characteristics  of  the 
stations  recorded.  The  listening  station  operator  had 
only  his  ear  to  aid  him  in  determining  the  probable  dis- 
tance and  location  of  the  station  he  overheard.  T.  P.  S., 
like  radio,  has  characteristic  notes  and  the  operator’s 
“fist”  also  betrays  itself,  but  neither  of  these  are  as  pro- 
nounced as  in  wireless. 

The  listener  had  therefore  to  depend  on  his  judgment 
to  determine  what  any  unusual  occurrence  or  activity 
might  foretell,  in  addition  to  what  might  be  revealed  by 
the  decoding  of  the  message  he  recorded.  He  soon 
learned  that  unusual  T.  P.  S.  activities  by  the  enemy  fore- 
casted a military  offensive  or  some  unusual  operation. 
For  weeks  his  efforts  might  be  unproductive,  but  his  vigi- 
lance could  not  be  relaxed.  A probable  change  in  an 
enemy  station  could  be  noted  by  a change  in  its  note  or  in 
its  intensity.  A sudden  change  in  the  T.  P.  S.  communi- 
cations indicated  a difference  in  the  troops  opposite  or  a 
rearrangement  of  their  lines.  The  first  information  re- 
garding the  relief  of  enemy  battalions  opposite  was  usual- 
ly obtained  through  our  listening  station  operators  noting 
the  change  in  their  T.  P.  S. ; in  nearly  every  case  the 
operator’s  deduction  would  be  later  verified  by  a prisoner. 

By  diagramming  the  T.  P.  S.  stations  of  the  enemy  ac- 
cording to  loudness  and  the  stations  with  which  they 
worked,  operators  could  quite  accurately  place  the  large 
and  small  units,  their  observation  posts  and  posts  of  com- 
mand. Just  previous  to  the  St.  Mihiel  operations,  the 
operators  quite  accurately  reported  the  withdrawal  to  the 
rear  of  the  enemy  T.  P.  S.,  which  indicated  the  removal 
of  troops  from  the  front  lines,  or  at  least  a rearrangement 
of  the  forces. 

The  listeners  were  repeatedly  commended  by  the  Gen- 
eral Staff  for  their  intelligent  deductions,  especially  with 
regard  to  telephone  interceptions.  In  this  work— which 
could  not  be  recorded  literally — the  operator  had  to  act  as 
an  intelligence  officer.  One  man  deduced  the  arrival  of  a 
new  division  opposite  him  by  the  increased  politeness 
used  in  telephone  communication,  and  he  proved  to  be 
right  in  his  surmise.  As  the  Germans  also  used  code  words 
for  all  places  and  military  phrases  in  their  telephone  con- 
versation, only  the  slightest  clues  were  available  for  mak- 
ing deductions.  Through  hearing  a certain  time  spoken 
repeatedly  by  the  enemy  and  its  anxious  reception  at  the 
other  end  of  the  lines,  the  42nd  Division  was  warned  of 
attacks  on  Ferme-le-Chamois,  Village  Negre  and  La  Cha- 


pellette,  and  being  forewarned  they  effectively  repulsed 
the  offensive. 

The  most  hazardous  part  of  the  operation  of  the  listen- 
ing station  was  in  the  maintenance  and  installation  of  the 
ground  lines.  The  entire  effectiveness  of  the  station  obvi- 
ously depended  on  the  maintenance  of  the  lines  in  good 
condition;  they  were  continually  broken  by  artillery  fire 
and  the  necessity  for  repairs  was  always  immediate. 

It  was  at  these  lines  that  the  fibre  of  the  station  person- 
nel showed  at  its  best.  Usually  wearing  their  gas  masks, 
the  men  stuck  to  the  task,  in  most  cases  under  shell  fire, 
until  they  had  established  their  circuits.  In  one  instance 


Facsimile  of  German  poster  distribute^  amongst  the  German  Intelligence 
Service  for  the  purpose  of  retaining  secrecy 


all  three  operators  of  the  station  were  wounded  during  an 
attack  on  our  position.  The  majority  of  casualties  in  the 
Radio  Section  occurred  in  this  service,  and  there  is  not 
one  case  of  a man  shirking  his  duty.  If  a station  was  not 
getting  satisfactory  results  it  was  usually  the  operators 
who  suggested  the  advisability  of  carrying  the  grounds 
over  nearer  the  German  lines,  then  they  would  volunteer 
to  install  it  themselves. 

These  night  excursions  to  bury  ground  mats  in  the 
enemy  area  showed  our  men’s  intense  interest  and  devo- 
tion to  their  work.  At  these  times  they  were  usually  ac- 
companied by  a covering  patrol  and  it  took  many  hours  of 
slow  arduous  crawling  through  barbed  wire  entangle- 
ments and  across  No  Man’s  Land  to  carry  the  wire  to  the 
desired  location.  Then  followed  the  stealthy  burying  of 
the  mat  to  accomplish  the  desired  end.  Star  shells  threat- 
ened to  reveal  their  presence  every  few  minutes  and  they 
could  advance  only  during  the  intervening  periods.  Re- 
turning, they  might  be  taken  for  an  enemy  raiding  party 
by  some  nervous  doughboy  and  be  received  accordingly. 
This  actually  occurred  more  than  once. 

The  Seicheprey  fight  was  waged  all  around  one  of  the 
listening  stations  and  for  a time  it  was  behind  the  German 
front.  Fortunately,  in  the  night  and  the  confusion  its  ex- 
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istence  was  not  realized  by  them  and  when  American 
counter-attack  recovered  the  ground  the  operators  were 
still  on  the  job. 

Another  factor  that  increased  the  effectiveness  of  lis- 
tening stations  was  the  possibility  of  connecting  on  to  old 
and  grounded  lines  running  over  into  enemy  territory.  In 
the  continual  surging  back  and  forth  of  their  fronts  both 
armies  necessarily  abandoned  lines  in  areas  which  later 
came  under  enemy  control.  The  trenches  were  a mass  of 
old  and  abandoned  wires  of  both  sides  and  these  were 
usually  the  bane  of  the  telephone  men  of  our  Signal  Corps 
in  taking  over  sectors  from  the  French.  Their  greatest 
ambition  seemed  to  be  to  tear  them  all  out  and  start  over 
with  new  and  better  circuits,  thus  in  many  cases  they  de- 


stroyed a source  of  information  for  us.  In  one  case  the 
allied  armies  were  notified  of  a commercial  underground 
cable,  installed  before  the  war,  but  lying  behind  both 
lines ; this  cable  possibly  would  have  been  a fertile  source 
of  information  to  the  army  that  could  connect  to  it  with- 
out the  other’s  knowledge.  Some  of  these  old  circuits 
that  extended  far  back  into  our  lines  were  certainly  the 
source  of  information  to  the  enemy,  as  there  were  re- 
ported many  incidents,  such  as  the  shelling  of  expected 
relief  troops  or  truck  trains  in  the  night,  which  could  only 
have  been  ascertained  by  intercepting  telephone  conversa- 
tions, possibly  only  a few  minutes  before  the  expected  ar- 
rival. A typical  instance  was  that  of  a Brigade  headquar- 
ters which  received  its  supply  trucks  every  night  at  a reg- 
ular hour,  and  as  regularly  the  road  was  shelled.  It  was 


assumed  the  Germans  had  in  some  manner  ascertained 
this  hour  and  it  was  decided  to  change  it.  Arrangements 
were  made  over  the  line  and,  sure  enough,  the  time  of 
shelling  changed  also.  Inasmuch  as  the  headquarters  was 
too  far  back  for  an  ordinary  listening  station  to  be  effec- 
tive, it  is  probable  that  the  Germans  had  connected  to  an 
old  line  running  back  over  the  intervening  five  or  six  kilo- 
meters. 

One  of  the  most  daring  feats  in  the  listening  service 
was  that  performed  by  Private  1st  Class  George  Stroh, 
who  volunteered  to  accompany  a raid  on  the  German  posi- 
tion at  Marcheville,  and  install  a ground  connection  for 
his  station  inside  the  enemy  line.  He  went  along  with 
the  attacking  party  carrying  his  wire  ground  stakes  and 
tools,  and  when  the  infantry  had  attained  its  objective  he 
coolly  proceeded  to  hammer  in  his  stakes  and  lay  his  wire 
as  he  returned  to  his  listening  station  in  Soule. 

Sergeant  Carleton  R.  McQuown,  while  installing  a 
ground  at  night  near  the  enemy  lines,  discovered  a 
machine  gun  nest,  and  the  following  night  an  American 
raiding  party  acting  on  his  information  succeeded  in  de- 
stroying it  and  capturing  twenty-eight  prisoners. 

Incidents  like  these,  indicating  the  bravery  and  re- 
sourcefulness of  the  listening  station  operators,  were  so 
numerous  that  only  a few  can  be  mentioned.  It  has  re- 
peatedly been  said  that  the  glamor  has  gone  from  war, 
but  the  experiences  of  these  men,  who  in  the  new  war- 
fare combine  somewhat  the  duties  of  both  the  scout  and 
the  spy  give  this  assumption  the  lie.  Among  the  men 
cited  for  their  work  by  the  General  Staff  were  Corporal 
(later  Lieutenant)  Frank  B.  Fairbanks,  Sergeant  Braun, 
Corporals  Floyd  F.  Felmick,  L.  V.  Garner  and  H.  T. 
Schoefer,  and  Privates  1st  Class  L.  V.  Pease,  D.  O.  But- 
terfield, W.  R.  Hogel  and  Geo.  J.  Baum. 

If  anyone  could  be  expected  to  be  “fed  up”  on  war, 
listening  station  operators  certainly  qualified.  These  men, 
in  many  cases  for  nearly  half  their  term  of  service  in 
France,  had  for  their  quarters  dugouts  the  size  of  a pack- 
ing case,  with  smelly  pools  rising  in  the  bottom  and  rats 
and  smaller  but  no  less  active  intruders  as  constant  com- 
panions. Under  these  conditions  they  worked,  ate  and 
slept — certainly  they  can  claim  to  have  done  their  bit  for 
their  country. 


Constant- Speed  Regulator  for  Series  Motors 

By  L.  A.  Bartholomew 


TN  many  amateur  stations  where  a pacity  of  the  power  company’s  feeders  vice.  When  the  key  is  open,  the  regu- 
series  motor  is  used  for  the  rotary  which  is  beyond  the  control  of  the  con-  lar  line  voltage  flows  into  the  motor 
spark  gap,  in  connection  with  a trans-  sumer.  through  the  contacts  A.  As  soon  as  the 

former  of  considerable  input,  the  vplt-  A method  which  has  been  found  to  key  is  pressed,  however,  current  also 
age  drop  when  the  key  is  depressed  give  excellent  results  in  such  a case,  flows  through  the  relay  magnets,  actu- 
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is  sufficient  to  slow  down  the  motor  and  which  may  be  of  value  to  other  ating  armature  and  closing  contacts  B, 
somewhat  resulting  in  a disagreeable  amateurs  troubled  in  the  same  way,  which  connects  the  motor  across  the 
“whine”  in  the  spark  note.  Sometimes  is  to  insert  a small  auto-transformer  entire  winding  of  the  auto-transfor- 
this  can  he  remedied  by  increasing  the  in  the  motor  leads  with  a double  con-  mer,  and  the  increase  in  voltage  will 
size  of  the  wiring  in  the  station,  but  tact  relay  connected  to  the  key.  Fig-  compensate  for  the  drop  due  to  the 
more  often  it  is  due  to  insufficient  ca-  ure  1 shows  the  circuit  for  such  a de-  (Continued  on  pare  22) 
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25-Mile  Radiophone  Transmitter  Using 
Marconi  V.T.’s  for  200 -Meter 
Amateur  Work 

By  Chas.  R.  Leutz 


A GREAT  many  amateurs  would  undoubtedly  like  to 
construct  a short  range  200-meter  radiophone  trans- 
mitter, using  the  Marconi  V.T.  tubes  that  are  available, 
so  I am  undertaking  to  describe  in  detail  the  plans  of  a set 
which  has  shown  its  ability  to  work  twenty-five  miles  in 
the  day  time  with  normal  conditions  prevailing. 

Only  four  V.T.’s  were  required  for  the  transmitter. 
The  antennae  used  at  both  transmitting  and  receiving 
ends  consisted  of  four  wires,  spaced  three  feet,  each  100 
feet  long,  T-type,  with  an  effective  height  of  100  feet. 
Capacity  was  approximately  .0008  microfarad  and  the 
fundamental  wave  length  about  125  to  150  meters. 

A Paragon  short  wave  regenerative  receiver  was  used 


much  better  output  with  a given  number  of  tubes  than 
with  more  stable  circuits  where  output  has  to  be  sacrificed 
to  gain  reliability.  However,  with  intelligent  operation, 
perfectly  satisfactory  results  can  be  obtained. 

The  construction  of  the  individual  component  parts  of 
the  complete  transmitter  will  first  be  taken  up  separately 
and,  as  a suggestion,  a drawing  of  the  complete  transmit- 
ter shown. 

Figure  2 gives  a cross-sectional  view  and  an  end  view 
of  the  microphone  transformer.  As  the  schematic  diagram 
indicates,  a telephone  microphone,  a four-volt  dry  battery 
and  the  primary  of  the  microphone  transformer  are  in 
series.  Speech  directed  into  the  microphone  results  in 
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Figure  10— Panel  assembly  of  the  various  instruments 
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at  the  receiving  end  with  marked  success.  Two  steps  of 
transformer  coupled  amplification  (audio  frequency)  were 
tried,  and  from  the  resulting  increase  in  signal  audibility, 
it  is  estimated  that  a range  of  50  miles  could  be  covered 
under  favorable  conditions. 

Any  V.T.  acting  as  an  amplifier  or  “repeater”  will  gen- 
erate oscillations  if  coupling  is  provided  to  transfer  energy 
from  the  output  circuit  back  to  the  input  circuit.  The 
period  of  the  oscillations  may  reach  either  audio  or  radio 
frequencies,  which  will  depend  upon  the  natural  periods 
of  the  wing  and  grid  circuits.  For  practical  purposes  and 
for  adjustment  to  any  desired  wave  length,  only  one  cir- 
cuit should  control ; as  the  wing  circuit  contains  the  most 
energy,  it  is  the  most  suitable  controller. 

A schematic  diagram  showing  the  wiring  of  the  circuit 
used  is  given  in  figure  1.  It  may  be  stated  in  this  con- 
nection that  the  circuit  used  is  not  the  most  reliable  and 
steadiest  known,  but  this  oscillating  circuit  does  give  a 


electromagnetic  transformations  in  the  transformer  in 
accordance  with  the  pitch  and  volume  of  the  speech,  and, 
subsequently,  potentials  are  developed  across  the  sec- 
ondary of  the  microphone  transformer,  these  potentials 
varying  in  accordance  with  the  pitch  and  volume  of  the 
speech.  This  potential  is  thrown  on  the  grids  of  the  modu- 
lating V.T.  tubes  and  modulates  the  oscillating  current 
in  accordance  with  the  speech  directed  into  the  telephone 
microphone.  Any  ordinary  telephone  transmitter  may  be 
used,  but  a little  experimenting  will  prove  that  some  are 
far  superior  to  others. 

The  construction  is  clearly  shown  in  the  drawing.  The 
core  consists  of  a bundle  of  soft  Norway  iron  wire,  No. 
22  B&S  gauge,  J4"  diameter,  4"  long.  Two  end  pieces  of 
dilecto  1 ]/2"  square  and  thick  are  placed  on  each  end 
of  the  core.  Two  layers  of  .010"  Manila  paper  are  shel- 
lacked to  the  core  for  insulation  and  it  is  then  ready  for 
winding.  The  primary  winding  consists  of  230  turns  of 

15 
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No.  26  B&S  double  cotton  covered  wire,  one  layer  of 
.010"  paper  between  layers  of  wire.  Over  the  primary 
winding,  two  layers  of  .010"  Manila  paper  are  wound  and 
shellacked  for  primary-secondary  insulation.  The  sec- 
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Figure . 

Figure  1 — Schematic  wiring  diagram  of  the  circuit  used 

ondary  winding  can  then  be  placed  on,  consisting  of  6,520 
turns  of  No.  36  B&S  enameled  copper  wire.  A piece  of 
Empire  paper  .001"  should  be  placed  between  layers  of  the 
secondary  winding.  The  start  and  finish  of  the  windings 
should  preferably  be  heavy  flexible  wire,  such  as  lamp 
cord,  which  will  allow  external  connections  to  be  made 
safely. 

Figure  3 shows,  cross-sectionally,  the  constructional  de- 
tails of  the  audio  frequency  choke,  shown  in  the  sche- 
matic wiring  diagram.  This  coil  is  placed  in  one  leg  of 
the  generator  line  lead  to  prevent  radio  frequency  oscil- 
lations from  passing  into  the  generator,  or  direct  current 
supply. 


Referring  to  figure  4,  the  method  of  mounting  the  Mar- 
coni V.T.  tubes  is  shown  clearly.  The  upper  shelf  holds 
the  two  oscillating  tubes  and  the  lower  shelf  holds  the 
two  modulating  tubes.  The  tubes  are  mounted  vertically, 
so  that  the  filaments  will  not  sag  when  they  are  heated  and 
thus  touch  the  grid.  Observation  holes  may  be  cut  into 
the  windows  so  that  the  brilliancy  of  the  filaments  may 
be  noted. 

Figure  5 gives  the  assembly  sketch  of  the  filament  rheo- 
stats, two  of  which  are  required.  One  controls  the  two 
oscillating  tubes,  and  the  other  controls  the  two  modu- 
lating tubes.  A strip  of  fish  paper,  or  other  flexible  heat 
resisting  insulation,  l/2"  wide  by  .040"  thick,  and  3"  long, 
is  wound  with  No.  24  Advance  resistance  wire,  26  turns 
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Figure  2 — Cross-section  and  end  view  of  the  microphone  transformer 


Figure  i — Method  of  mounting  the  Marconi  V.  T.*a 

to  the  inch.  The  last  few  turns  at  each  end  are  soldered 
together  to  prevent  the  winding  from  getting  loose.  After 
this  strip  is  wound,  it  is  forced  into  the  circular  slot  in 
the  dilecto  base,  as  shown  in  the  drawing.  An  adjustable 
contact  with  suitable  bearings  is  shown  so  that  the  resist- 


The  constructional  details  are  very  simple.  Seventy 
leaves  of  .014  silicon  steel,  6"  long  by  1"  wide,  are  packed 
together  and  taped  evenly  with  friction  tape,  making  a 
core  one  inch  square.  Five  layers  of  .010"  manila  paper 
are  then  shellacked  on  and  the  form  is  ready  for  winding. 
A total  of  3,600  turns  of  No.  36  B&S  copper  enameled 
wire  are  wound  on  in  layers,  one  layer  of  .001"  Empire 
paper  being  wound  between  layers  of  wire.  The  winding 
space  should  only  occupy  5"  so  that  there  will  be  space 
left  on  the  core  to  place  end  pieces  for  support  of  the  core 
by  clamps,  when  assembling  into  the  complete  set.  The 
start  and  finish  of  the  winding  should  be  a 6"  piece  of 
lamp  cord,  so  as  to  provide  substantial  external  connec- 


booA  binders  doth 

Figure  3 — Conatructional  details  of  the  audio  frequency  choke 


tions.  For  the  sake  of  appearance  all  coils  may  be  cov- 
ered with  one  layer  of  pebbled  book  binders’  cloth. 
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Figure  5— Assembly  of  the  filament  rheostats 


ance  may  be  varied  in  accordance  with  the  value  desired. 

In  the  circuit  diagram,  it  will  be  noted  that  a condenser 
is  shown  in  shunt  to  the  high  potential  generator.  This 
should  have  a minimum  capacity  of  0.10  microfarad  and 
should  have  enough  dielectric  strength  to  stand  the  full 
generator  potential  continuously. 

A suitable  400-volt  direct  current  generator  may  now 
be  purchased  on  the  market,  or  a lower  voltage  generator 
rewound  and  driven  at  a higher  speed  to  give  the  neces- 
sary 400  volts.  The  generator  should  be  one  able  to 
deliver  about  125  milliamperes. 
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A description  of  the  most  important  parts  of  the  trans-  side  diameter  5yi",  and  2’/2"  long.  Upon  this  tube,  40 
mitter,  the  inductive  coupler  and  the  antenna  tuning  vario-  turns  of  3/16  No.  38  Litzendraht,  or  No.  22  D.C.C.  cop- 
meter,  follows : For  best  efficiency  the  coils  should  have  per  wire  are  wound.  Taps  are  taken  every  three  turns  and 


Figure  6— Front  sectional  view  and  Figure  7,  side  view  of  the  construction  of  the  coupling  device 


low  distributed  capacity  and  subsequently  low  high  fre-  brought  up  through  the  terminal  block  shown,  so  that  sub- 
quency  resistance.  For  200  meter  transmission,  investiga-  stantial  external  connections  may  be  soldered  to  the  taps, 
tions  prove  that  solid  wire  will  have  the  same  or  lower  Litzendraht  may  be  successfully  tinned  by  first  dipping 
high  frequency  resistance  than  coils  wound  with  Litzen-  the  wire  in  soldering  acid  and  then  heating  to  a cherry 
draht,  sometimes  called  high  frequency  cable.  However,  red,  then  wiping  with  cotton  waste.  Bare  copper  should 


if  longer  wave  lengths  are  to  be  used,  say  about  400 
meters,  high  frequency  cable  may  be  used  to  advantage. 

The  wing  inductance  is  wound  on  the  stationary  tube, 
figure  7,  which  is  cardboard  or  dilecto,  thickness  J4",  out- 


then  be  dipped  in  a half-and-half  solution  of  alcohol  and 
rosin  and  dipped  into  a tin  bath.  After  winding,  all  coils 
should  be  given  a coat  of  Sterling  or  Ajax  varnish  and 
left  to  dry  in  an  oven  at  about  200°  F. 
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The  grid  or  movable  inductance  is  wound  on  a tube  4" 
outside  diameter,  %"  thick  and  1^4"  long.  This  is  wound 
with  thirty  turns  of  the  same  size  wire  as  on  the  station- 
ary coil.  Taps  are  taken  out  every  three  turns  and  brought 
to  brass  studs,  so  that  the  two  flexible  leads  may  be  con- 
nected to  any  of  the  taps  as  required  in  operation. 

The  constructional  details  of  this  coupling  device  are 
clearly  shown  in  figures  6 and  7. 

The  antenna  tuning  variometer  is  shown  in  figure  8 
and  figure  9.  Sufficient  dimensions  are  given  to  allow  the 
constructor  to  make  wooden  winding  forms  to  wind  the 
stator  and  rotor  coils.  The  same  form  will  do  for  both 
halves  of  the  stator  coil,  and  then  the  form  may  be  turned 
uown  to  wind  the  rotor  coils  on.  Either  3-16-38  Litzen- 
draht  or  No.  20  D.C.C.  copper  wire  may  be  used,  prefer- 
ably the  latter,  as  the  coil  will  hold  its  shape  better.  After 
winding,  the  coils  should  be  dipped  in  hard  beeswax  and 
left  to  dry  before  taking  from  the  form. 

Small  aluminum  brackets  are  made  to  hold  the  coils  in 
their  proper  places  and  to  the  frames.  The  two  rotor  coils 
are  connected  together  so  as  to  produce  a continuous 
winding  in  the  same  direction.  Leads  are  brought  to  the 
shaft,  which  is  split  and  insulated  in  the  center.  Flexible 
springs  from  which  connections  are  taken  are  soldered  on 
the  shaft  ends.  The  stator  coils  are  also  wound  so  that 
the  coil  is  in  one  continuous  direction.  These  two  coils 


are  in  series  and  maximum  inductance  is  obtained  when 
the  two  coils  add  in  the  same  direction  and  minimum 
inductance  when  they  oppose. 

Figure  10  shows  a possible  assembly  arrangement,  but 
this  may  be  altered  to  suit  the  individual  taste.  Connec- 
tions should  be  made  with  heavy  wire  and  all  joints  sol- 
dered, using  the  alcohol  and  rosin  flux. 

The  operation  of  the  transmitter  is  very  simple.  Start- 
ing with  tight  coupling  on  the  power  control,  connect  the 
high  potential  direct  current  and  heat  the  filament  to 
normal  temperature.  Oscillations  will  be  indicated  by 
radiation,  noted  from  the  aerial  ammeter.  The  four  taps 
of  the  wing  inductance  and  the  two  taps  of  the  grid  in- 
ductance will  now  have  to  be  adjusted  until  maximum 
radiation  is  obtained,  consistent  with  the  wave  length 
desired,  final  tuning  being  accomplished  with  the  antenna 
tuning  variometer.  Definite  connections  cannot  be  stated 
for  the  taps  as  the  inductance  of  the  connecting  leads  of 
the  various  sets  built  will  vary  too  widely,  but  the  right 
selection  of  taps  is  not  difficult. 

The  microphone  battery  circuit  is  closed  after  maximum 
radiation  is  obtained  and  the  set  is  then  ready  for  trans- 
mission. Good  modulation  will  be  indicated  by  a slight 
decrease  in  antenna  current  while  speaking  into  the 
microphone. 


The  Coil  Aerial 

Its  Use  as  a Direction  Finder 


By  Leon 

r\ESPITE  some  limitations,  the  coil  aerial  has  jumped 
into  a position  of  considerable  importance  in  the 
last  few  years,  and  a large  amount  of  research  work  has 
been  expended  in  an  effort  to  find  out  just  what  is  its 
peculiar  field.  For  the  benefit  of  those  who  desire  to  take 
up  this  very  interesting  field  of  experimentation  and  re- 
search a description  of  the  construction  and  use  of  the 
aerial  as  a direction  finder  will  be  sketched.  There  is  still 
a great  deal  to  be  done  in  investigating  this  peculiar  type 
of  aerial,  and  the  opportunities  for  the  amateur  to  be  of 
real  constructive  assistance  to  the  art  are  manifold. 

Limitations:  There  are  only  two  disadvantages  of 
the  coil  aerial  which  demand  serious  consideration. 

First  : It  is  not  suitable  for  long  wave  work,  either  in 
transmission  or  reception  unless  unusual  facilities  are 
available  for  the  erection  of  a very  large  coil.  In  com- 
mercial work,  of  course,  this  limitation  is  almost  fatal,  as 
it  bars  the  coil  aerial  from  use  on  wave  lengths  over  300 
meters.  For  the  amateur  this  does  not  mean  much,  as  he 
is  restricted  to  transmit  on  wave  lengths  of  200  meters  or 
less. 

Second:  The  general  bulkiness  and  unhandiness  of 
this  type  of  construction,  especially  in  the  larger  sizes, 
makes  it  difficult  to  construct  a rigid  and  durable  frame 
with  the  facilities  at  hand  for  the  average  amateur.  Do 
not  think  that  this  is  an  objection  of  any  moment  in 
making  a direction  finder,  though,  for  as  we  shall  see  in 
the  details  of  construction,  the  square  coil  is  only  about 
4 feet  on  a side.  Such  a small  dimension  as  this  is  per- 
fectly easy  to  handle  and  pivot.  It  is  only  when  the  coil 
grows  to  20  or  30  feet  on  a side,  as  it  must  be  to  compete 
with  the  results  of  a flat  top  antenna,  40  or  50  feet  high, 
that  we  get  into  difficulties. 

Advantages — First:  A coil  aerial,  can,  in  general, 
be  made  to  have  less  resistance  than  an  average  flat  top 
antenna.  The  tuning  is  therefore  sharper,  with  resulting 
clarity  and  ease  of  reception,  due  to  the  decrease  of  in- 
terference. 

Second:  Besides  the  effect  of  lessened  resistance  on 
interference,  there  is  the  unmistakable  effect  of  the  direc- 


T.  Wilson 

tional  qualities  of  the  loop  on  clearness  of  reception.  This 
is  due  to  the  fact  that  when  the  coil  aerial  is  set  for  the 
best  reception  of  any  particular  station,  all  other  sta- 
tions, with  the  exception  of  possibly  one  or  two,  come  in 
at  an  angle  to  the  coil,  and  their  strength  is  consequently 
decreased.  The  intensity  of  signals  decreases  the  nearer 
the  line  of  direction  is  to  a right  angle  with  the  plane  of 
the  coil. 


Figure  2 — Compass  card.  Figure  3 — Plotting  board 

Third:  The  coil  aerial  generally  gives  a smaller  stray 
to  signal  ratio.  That  is,  the  intensity  of  the  “static”  com- 
ing in  is  smaller  in  comparison  with  the  intensity  of  the 
signals,  than  is  the  case  of  a flat  top  antenna. 

Fourth  : A coil  aerial  has  the  peculiar  properties  of 
being  able  to  indicate  the  line  of  direction  of  any  trans- 
mitting station.  Basically,  this  is  due  to  the  fact  that  any 
solenoid  made  up  of  a few  turns  of  wire  on  a frame  that  is 
considerably  larger  in  the  dimensions  of  its  cross  section 
than  it  is  in  length,  gives  a minimum  signal  when  its  plane 
is  at  right  angles  to  the  line  of  the  incoming  wave.  An 
approaching  wave  front  strikes  both  sides  of  the  coil  at 
the  same  time,  if  the  coil  is  facing  the  wave,  and  the  cur- 
rents set  up  in  opposite  sides  of  the  coil  neutralize  each 
other.  If  the  coil  is  swung  into  any  other  position  the 
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wave  front  does  not  impinge  on  the  two  sides  of  the  coil 
simultaneously,  and  consequently  some  part  of  the  current 
is  left  imbalanced.  This  unbalanced  portion  produces 
the  signal.  This  effect  is  the  same  from  whichever  side 
the  wave  comes,  hence  the  coil  will  indicate  the  line  of 
direction  only. 

Since  the  line  of  direction  only  is  given,  it  is  necessary 
to  have  at  least  two  stations  take  and  compare  observa- 
tions, if  actual  locations  are  to  be  determined.  The  point 
•of  intersection  of  the  lines  of  direction  is  the  location  of 
the  transmitting  station.  In  general,  a well  constructed 
aerial  will  give  directions  accurate  to  two  degrees.  Best 
results  can  be  obtained  with  reports  from  more  than  two 
stations,  as  the  additional  reports  serve  as  a check  on  the 
•others.  The  use  of  the  minimum  signal  point  gives  much 
sharper  definition  of  direction  than  the  maximum.  It  is 


Place  the  scale  so  that  the  zero  point  is  to  the  north,  as 
determined  with  a pocket  compass.  This  is  one  point  that 
must  not  be  overlooked,  as  otherwise  two  or  more  observ- 
ers will  have  no  common  zero  from  which  to  report  their 
lines  of  direction.  Be  sure,  then,  that  the  scale  reads  zero 
when  the  face  of  the  coil  is  due  north.  For  permanency 
make  the  card  of  a thin  piece  of  wood,  or  mount  the  draw- 
ing on  a heavy  back  of  similar  nature.  If  a table  is  used, 
simply  fasten  it  to  the  table  top. 

When  the  amateur  is  satisfied  with  his  execution  of 
these  details  the  coil  may  be  connected  into  circuit,  and 
the  desk  instruments  tuned. 

Plotting  Board — To  use  the  coil  aerial  as  a direction 
finder  we  must  have  a map  and  a simple  form  of  an  ali- 
dade, for  plotting  reports. 

Secure  a cheap  drawing  board,  or  mount  a map  of  the 
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evident  that  the  nearer  the  reporting  stations  are  to  90 
degrees  with  each  other,  the  more  accurate  can  the  inter- 
sections be  plotted. 

Construction  Suggestion — A size  convenient  for  in- 
door operation,  on  200  meters,  is  a square  loop,  4 feet  on 
a side.  The  frame  may  be  made  up  of  cheap  wood,  var- 
nished or  shellacked.  Four  turns  of  No.  18  D.C.C.  copper 
wire  will  be  sufficient.  Space  the  wires  Y”  apart  in  the 
form  of  a helix.  This  means  that  they  must  be  laid  on 
the  edge  of  the  frame.  For  experimental  work  with  the 
aerial,  the  frame  shown  in  figure  1 is  easily  Constructed, 
and  has  the  advantage  of  the  corner  blocks  being  easily 
removable  for  a change  in  spacing  or  number  of  turns 
used.  Leads  may  be  tapped  out  where  convenient. 

Mount  the  frame  in  a yoke,  and  arrange  the  yoke  on  a 
tripod  or  a table,  so  that  it  may  be  rotated  about  a vertical 
axis.  Make  a pointer  to  fix  to  the  yoke,  so  that  it  will 
rotate  with  the  coil  and  indicate  the  direction  in  which 
the  axis  of  the  coil  is  pointing  with  reference  to  the  scale. 
To  the  tripod  or  table  attach  a compass  card,  or  circle 
divided  into  360®.  This  card  should  be  at  lease  6"  in 
radius,  12"  in  diameter,  with  every  five  or  ten  degree  mark 
distinctively  drawn  and  numbered,  as  in  figure  2. 


territory  yop  wish  to  cover  on  a table  top.  If  a drawing 
board  is  used,  paste  it  on  with  the  edges  of  the  map  and 
board  parallel.  Now,  using  compass  and  protractor,  lay 
off  a semicircle  of  6"  radius  and  divide  it  into  degrees, 
having  the  center  of  the  semicircle  at  the  center  of  the  top 
edge  of  the  board,  see  figure  3.  Number  every  5-degree 
mark  so  that  it  reads  for  both  ends  of  the  diameter  of 
which  it  is  one  end.  The  drawing  makes  that  clear. 
About  the  location  of  your  home-station  circumscribe  a 
complete  circle  of  2"  radius  and  divide  that  into  degrees, 
every  5th  degree  as  before,  only  numbered  consecutively. 
Zero  is  always  to  the  north,  or  top  of  the  map. 

To  each  of  a half  a dozen  or  more  push  pins  attach  a 
heavy  thread  with  a small  weight  at  the  end.  These  are 
to  insert  at  the  locations  of  the  home  station  and  other 
reporting  stations.  The  threads  indicate  the  lines  of 
direction,  and  their  intersection  point  locates  the  unknown 
sending  station. 

The  alidade  is  an  instrument  by  which  the  angle  of 
direction  can  be  laid  off  from  any  point  on  the  map.  It 
consists  of  a cheap  T-square,  or  if  one  is  not  handy,  of 
two  pieces  of  thin  wood  joined  together  as  shown  in 
figure  4.  The  blade  is  about  30"  long — or  6"  longer  than 
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the  width  of  your  map  board,  of  ]/%"  x 2 l/i"  stock.  The 
head  is  about  8"  long,  of  }i"  x 2 yi”  stock.  They  are 
joined  with  a screw  and  thumb  nut,  so  that  the  blade  may 
be  turned  to  make  any  desired  angle  with  the  head.  If  a 
T-square  is  purchased,  remove  the  small  screws  which 
hold  the  blade  solidly  to  the  head,  and  substitute  the  screw 
and  thumb  nut  mentioned. 

This  completes  the  construction  of  the  accessories  for 
direction  finding. 

To  locate  the  direction  of  a station,  ascertain  the  direc- 
tion from  the  home  station  by  reading  the  angle  of  the 
incoming  wave  on  the  scale  of  the  coil.  Transfer  this 
angle  to  the  map  by  inserting  one  push  pin  at  the  home 
station  and  laying  out  the  thread  over  one  of  the  two 
possible  angles.  That  is,  a station  may  be  either  90°,  or 
270° — as  you  only  know  the  line  of  direction.  In  most 
cases  you  can  guess  correctly  which  one,  but  positive 
check  will  come  with  the  report  from  the  station  co-oper- 
ating in  finding  the  direction.  When  his  report  comes  in 
turn  the  blade  of  the  alidade  to  the  proper  angle  on  the 
large  semicircular  scale.  Then  slide  the  head  of  the  ali- 
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Figure  4- -Method  of  constructing  the  alidade 


dade  along  until  the  blade  edge  crosses  the  location  of  the 
reporting  station.  The  intersection  of  this  line  with  the 
line  from  the  home  station  locates  the  transmitting  station. 
If  reports  from  other  stations  are  to  be  obtained,  insert  a 
push  pin  at  each  station,  laying  out  the  line  of  direction 
with  the  thread  as  in  the  first  instance.  The  more  reports 
you  have,  the  more  accurately  can  you  allocate  the  send- 
ing station,  a result  most  desirable  when  attempting  to 
spot  a station  that  is  jamming  the  ether  with  an  obnoxious 
variety  of  wave  lengths. 

Some  Precautions — In  operating  such  a coil  aerial  as 
a direction  finder  some  precautions  are  necessary.  In 
order  that  a sharp  setting  may  be  obtained  the  grounding 
of  any  part  of  the  receiving  apparatus  should  be  avoided. 


If  operated  indoors  the  coil  should  be  at  least  the  length 
of  one  side  of  the  coil  away  from  the  sides  of  the  room 
to  avoid  undue  absorption  in  the  walls.  Likewise  the  coil 
should  be  well  away  from  masses  of  metal  such  as  steam 
radiators,  pipes  and  the  like. 

If  operated  out-of-doors,  unshielded,  the  coil  and  receiv- 
ing apparatus  should  be  several  feet  off  the  ground,  pre- 
ferably as  much  as  7 feet. 

If  it  is  desired  to  operate  the  set  closer  to  the  ground  a 
grounded  horizontal  shield  placed  above  the  loop  may  be 
used  to  advantage.  This  shield  may  be  built  of  parallel 
wires  arranged  in  a harp-like  fashion.  The  wires  should 
be  long  enough  to  extend  about  6"  beyond  each  end  and 
wide  enough  to  extend  6”  beyond  each  side  of  the  loop.  A 
spacing  of  these  wires  will  do  nicely.  The  shield 
should  have  its  wires  parallel  to  the  top  wires  of  the  coil. 
They  should  be  joined  at  their  centers  and  grounded.  In 
general  such  a shield  will  sharpen  the  minimum  setting 
considerably  and  will  also  serve  to  decrease  the  ratio  of 
strays  to  signals. 

If  the  signal  received  on  a coil  aerial  is  weak,  the  mini- 
mum setting  of  the  loop  may  be  very  broad.  That  is, 
there  may  be  a zero  signal  over  several  degrees.  In  such 
event,  the  direction  of  the  sending  station  may  be  approxi- 
mated by  taking  the  mid-point  of  the  section  of  the  scale 
over  which  a minimum  signal  occurs. 

Although  the  direction  of  the  incoming  signal  is  of 
course  perpendicular  to  the  plane  of  the  coil  when  it  is  set 
on  a minimum,  this  is  not  always  the  true  direction  of  the 
sending  station,  especially  if  the  wave  has  passed  over 
land  for  a considerable  distance.  This  is  because  the 
waves  do  not  necessarily  radiate  in  straight  lines.  They 
tend  to  follow  good  ground  paths  such  as  are  offered  by 
rivers.  Where  a wave  passes  entirely  over  water  the  pro- 
pagation is  practically  a straight  line.  A number  of  re- 
ports will  get  around  this  difficulty  in  most  cases. 

In  this  article  only  the  simplest  form  of  construction 
has  been  outlined.  As  in  everything  else  pertaining  to 
radio  work,  care  and  accuracy  in  detailing  the  various 
parts  are  sure  to  bring  their  reward  in  increased  and  more 
dependable  results.  Research  and  experimentation  in  this 
field  will  be  not  only  fruitful  but  interesting,  and  the 
amateur  is  urged  to  investigate  the  possibilities  of  the 
device  to  the  limit  of  his  abilities. 


Uni-Control  Receiver  Without 
a Coupled-Tuned  Circuit 


X an  invention  of  Roy  E.  Thompson,  he  claims  to  have 
discovered  that,  in  the  use  of  two  circuits  in  a radio 
receiving  set,  closely  coupled  together,  a transfer  of 
energy  from  the  first  to  the  second  and  its  utilization  in 
useful  work  in  the  second  can  be  effected  equally  well  at 
any  period  of  the  first  circuit  and  wholly  independent  of 
the  period  of  the  second  circuit,  provided  the  second  cir- 
cuit be  properly  constructed. 

Heretofore  at  radio  receiving  stations  it  has  been  cus- 
tomary to  employ  two  circuits  supplying  the  detector  and 
telephone,  these  two  circuits  being  termed  the  antenna 
circuit  and  the  secondary  circuit,  and  heretofore  the  most 
efficient  use  of  the  received  energy  has  been  obtained 
when  both  circuits  were  made  resonant,  and  both  adjusted 
to  have  the  same,  or  substantially  the  same,  time-period. 
The  utility  of  this  two-tuned-circuit  arrangement  was  due 
to  the  fact  that  the  secondary  circuit  not  only  received 


energy  from  the  antenna,  but  being  a resonant  circuit,  it 
permitted  that  energy  to  accumulate  to  the  maximum  and 
thereby  efficiently  operate  the  indicating  apparatus,  such 
as  a detector  and  telephone,  or  in  some  cases,  a telephone 
alone.  This  secondary  circuit,  also  having  the  same  time- 
period  as  its  primary  circuit,  thereby  permitted  the  two 
circuits  to  resonate  harmoniously  with  consequent  bene- 
ficial results. 

This  coupled-tuned  circuit  receiving  apparatus  (known 
as  the  Marconi  type)  proved  so  exceedingly  useful  in 
radio  work  that  for  many  years  it  was  not  deemed  possible 
to  devise  practical  apparatus  which  was  not  of  this  type. 

How'ever,  notwithstanding  that  this  type  was  standard 
practice  for  many  years,  the  art  recognized  that  it  pos- 
sessed certain  serious  disadvantages.  Attempts  were 
made  to  improve  the  type  so  as  to  eliminate  these  disad- 
vantages, but  the  latter  proved  to  be  inherent  in  the  type. 


Digitized  by  UjOoq  le 


April,  1920 


PROGRESS  IN  RADIO  SCIENCE 


21 


The  chief  disadvantages  were  two:  First,  the  inconven- 
ience and  delay  involved  in  making  fine  adjustments  in 
order  to  operate  at  best  efficiency ; and  second,  the  ineffi- 
ciency of  operation  due  to  coupling  difficulties  incidental 
to  the  transfer  of  energy  from  the  antenna  to  the  sec- 
ondary circuit. 


Figure  1 — Location  of  the  detector  near  an  end  of  the  secondary  coil 
Figure  2 — Coil  of  the  utilisation  circuit 


The  first  disadvantage  in  the  coupled-tuned  circuit  type 
was  involved  in  the  manipulative  adjustments  executed  by 
the  receiving  operator.  Each  of  the  two  circuits  contained 
at  least  one  frequency-determining  element,  such  as  a 
variable  coil  or  a condenser,  and  generally  both  of  such 
elements,  and  such  elements  in  both  circuits,  were  required 
to  be  accurately  adjusted,  in  order  to  obtain  the  efficiency 
of  the  type,  each  time  that  a message  at  a different  wave 
length  came  in  from  a distant  transmitter.  In  fact,  the 
highest  efficiency  of  which  this  type  was  capable  could 
not  be  obtained  unless  the  operator  first  by  trial  adjust- 
ments put  the  two  circuits  into  the  same  tune.  This  usu- 
ally involved,  first,  an  adjustment  of  the  antenna  circuit; 
then  an  adjustment  of  the  secondary  circuit;  then  a re- 
adjustment of  the  antenna  circuit;  then  a re-adjustment 
of  the  secondary  circuit,  etc.,  sometimes  including  an  ad- 
justment of  two  or  more  elements  in  each  circuit,  so  that, 
at  best,  it  took  a substantial  length  of  time  to  put  the 
apparatus  into  best  condition.  All  this  was  a very  serious 
disadvantage  in  practice,  on  account  of  the  great  im- 
portance of  quick  service.  But  this  disadvantage  was 
borne  with,  because  it  was  inseparable  from  the  efficiency 
of  this  type. 

Thompson  claims  that  in  his  arrangement  there  is  equal 
efficiency  with  the  coupled-tuned-circuit  type  without  the 
necessity  for  any  adjustments  of  a secondary  circuit. 

The  second  disadvantage  in  the  coupled-tuned-circuit 
type  involved  difficulties  in  the  coupling  between  the  two 
resonant  circuits.  If  this  coupling  was  too  close  some 
of  the  energy  accumulating  and  persistently  oscillating  in 
the  secondary,  was  transferred  back  to  the  antenna,  and 
re-radiated  and  wasted,  instead  of  going  forward  to  do 
useful  work  on  the  indicating  apparatus — for  the  very 
fact  that  harmonious  persistent  oscillation  of  the  two  cir- 
cuits facilitated  the  transfer  of  energy  from  primary  to 
secondary,  likewise  facilitated  the  re-transfer  of  energy 
back  from  secondary  to  primary.  On  the  other  hand,  if 
the  coupling  were  then  loosened  in  order  to  prevent  such 
re-transfer,  then  that  resulted  in  a decrease  of  the  effi- 
ciency of  energy-transfer  from  the  antenna  to  the  sec- 
ondary. In  practice  a compromise  was  made  by  having  the 
coupling  neither  very  close  nor  very  loose,  i.e.,  not  so 
close  as  to  cause  a re-transfer  of  considerable  energy  back 
to  the  antenna,  and  not  so  loose  as  to  prevent  the  transfer 
of  a substantial  amount  of  energy  from  antenna  to  sec- 
ondary. This,  however,  did  not  remove,  but  merely  alle- 
viated, the  difficulty,  and  there  yet  remained  a substantial 
loss  of  efficiency  because  the  compromise  coupling  was 
not  close  enough  to  transfer  to  the  secondary  all  the 
energy  supplied  to  the  receiving  antenna. 

In  the  scheme  here  shown,  there  are  no  coupling  diffi- 
culties because  the  accumulative  action  of  the  circuit  sup- 


plied from  the  antenna  is  eliminated  entirely,  so  that  in- 
stead of  a re-transfer  of  energy  back  to  the  antenna,  the 
entire  energy,  transferred  to  the  utilization  circuit,  is  in- 
stantly consumed  therein,  and  doing  useful  work  in  oper- 
ating the  detector. 

In  the  best  form  of  the  coupled-tuned-circuit  type,  the 
secondary  circuit  included  the  secondary  coil  of  an  oscilla- 
tion transformer,  and  a condenser,  in  series  with  each 
other ; the  condenser  was  in  shunt  or  parallel  between  the 
detector  and  the  secondary  coil,  the  coil  and  condenser 
constituting  a resonant  cumulative  circuit,  this  condenser 
being  preferably  variable  to  adjust  the  period  of  the  sec- 
ondary to  that  of  the  antenna ; or  else  the  inductance  in  the 
secondary  was  variable;  or  both  the  condenser  and  in- 
ductance in  the  secondary  were  variable,  in  order  to  obtain 
the  best  tuning. 

In  other  forms  of  this  coupled-tuned-circuit  type,  in 
order  to  reduce  the  manipulative  operations  of  the  receiv- 
ing operator,  the  condenser  has  been  omitted,  and  then 
the  secondary  coil  was  the  only  adjustable  element  in  the 
secondary  circuit.  Of  course,  in  all  cases,  the  antenna  is 
adjusted  to  be  put  in  tune  with  the  received  waves. 

In  yet  other  forms  of  this  type,  no  adjustment  has  been 
provided  for  the  secondary  circuit,  but  it  has  been  given  a 
fixed  period  approximating  the  range  of  commercial  fre- 
quencies received  on  the  antenna  (no  variability  being 
provided  for  any  reactance  in  the  secondary  circuit),  the 
idea  having  been  to  eliminate  all  the  troublesome  second- 
ary adjustments,  but  yet  to  retain  the  advantage  of  having 
the  secondary  more  or  less  closely  or  broadly  tuned  to  the 
antenna.  This  form  has  been  termed  the  non-ad justable 
or  “untuned”  form,  although  the  fact  is  that  the  secondary 
did  have  a “tune,”  as  various  investigators  have  shown. 
The  difficulty  with  such  attempted  simplified  form,  how- 
ever, was  that  the  efficiency  was  reduced  in  proportion  as 
the  fixed  period  of  the  secondary  was  different  from  that 
of  received  signals  to  which  the  antenna  was  tuned.  That 
is,  although  such  a modified  receiving  set  of  the  coupled- 
tuned-circuit  type  might  be  very  efficient  when  the  incom- 
ing waves  at  a period  which  happened  to  be  the  same  or 


Figure  3 — Showing  arrangement  whereby  a vacuum  tube  producea  oacil- 
lationa  to  produce  beats  with  an  incoming  signal 


nearly  the  same  as  the  fixed  period  of  the  secondary,  yet 
the  efficiency  for  receiving  wave  lengths  higher  or  lower 
than  the  period  of  the  secondary,  was  proportionately 
less,  and  the  efficiency  fell  off  rapidly  for  increases  of 
difference  in  periods  of  secondary  and  received  waves. 

Thompson  states  that  the  inefficiency  of  the  non-adjust- 
able  (so  called  “untuned”)  secondaries  was  due  to  the 
presence  of  distributive  capacity  yet  existing  in  the  circuit, 
even  in  cases  where  no  condenser  (lump  capacity)  was 
used  in  shunt  to  the  detector  and  coil ; that  this  distribu- 
tive capacity  was  acting  to  make  the  circuit  cumulative  to 
a certain  degree  so  that  when  it  was  attempted  to  simplify 
the  operation  by  omitting  an  adjustable  condenser  paral- 
leling the  detector  (in  addition  to  the  omission  of  adjust- 
able inductances)  such  omission  alone  did  not  make  the 
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secondary  circuit  a non-resonant  circuit,  but  simply  de- 
prived it  of  the  mechanical  advantage  of  being  adjusted 
to  have  identically  the  period  as  that  to  which  the  antenna 
was  adjusted.  It  possessed  the  disadvantages  of  a con- 
dition of  resonance  in  the  secondary  without  the  ability 
to  take  advantage  thereof.  It,  therefore,  was  nothing  else 
than  an  inferior  form  of  the  coupled-tuned-circuit  type, 
notwithstanding  that  this  modification  has  been  termed  an 
“untuned  secondary”  type  by  many  writers,  simply  be- 
cause no  adjustable  condenser  for  exact  tuning  was  pro- 
vided in  the  secondary.  The  secondary  was  in  fact  tuned, 
although  not  to  the  exactitude  required  for  the  highest 
efficiency  of  the  type. 

In  the  practice  of  making  secondary  circuits  without 
a condenser  in  parallel  to  the  detector  and  secondary  coil, 
it  has  been  assumed,  apparently,  that  the  omission  of  this 
condenser  removed  from  the  circuit  all  capacity  which  was 
acting  to  make  it  a tuned  cumulative  circuit.  The  fact 
apparently  has  been  overlooked  that  the  circuit  always 
possessed  substantial  capacity  other  than  that  of  the  omit- 
ted condenser — especially  that  capacity  which  is  resident 
in  the  secondary  coil. 

It  is  Thompson’s  claim  that  the  reason  why  the  so-called 
“untuned,”  i.e.,  non-adjustable  secondary, did  not  respond 
efficiently  to  the  various  wave  lengths,  was  the  existence 
of  such  distributed  capacity.  This  distributed  capacity  of 
the  coil  provided  it  with  ability  to  accumulate  enough 
energy  to  be  effective  in  re-acting  on  the  driving  circuit  to 
such  a degree  as  to  make  necessary  the  adjustment  to  the 
same  period  in  order  to  eliminate  such  re-action  effect. 

It  has  been  demonstrated  that  if  the  secondary  circuit 
be  constructed  to  have  so  little  capacity  (in  parallel  to  the 
detector  and  secondary  coil)  as  to  be  substantially  non- 
effective  in  making  the  secondary  a tuned  circuit,  then  it  is 
possible  to  operate  a receiving  station  at  maximum  effi- 
ciency for  all  possible  period  of  transmitted  waves,  with- 
out any  reactance  adjustments  of  the  secondary  whatso- 
ever. 

Under  practical  conditions,  and  with  such  minimum 
capacity  in  the  secondary  as  the  fundamental  condition  for 
substantial  aperiodicity  of  the  secondary,  it  is  claimed  that 
the  same  efficiency  of  reception  at  all  present  commercial 
wave  lengths  is  obtained  without  any  adjustment  whatso- . 
ever  of  the  secondary  circuit.  The  coupling  between  the 
antenna  and  the  utilization  circuit  should  be  sufficiently 
close  to  cause  an  instantaneous  and  complete  transfer  of 
energy  from  the  antenna,  and  thereby  cause  the  creation 
of  maximum  potential  in  the  utilization  circuit,  without 
any  necessity  for  (or  any  actual)  substantial  accumulation 
of  energy,  as  in  the  coupled-tuned-circuit  type ; yet  with- 
out any  substantial  loss  of  energy,  and  without  any  sub- 
stantial re-transfer  of  energy  back  from  the  detector  cir- 
cuit to  the  antenna.  This  instantaneous  maximum  poten- 
tial is  created  across  the  detector,  and  the  resulting  effect 
is  passed  directly,  via  the  detector,  to  the  telephone.  Undet* 
these  circumstances,  the  utilization  circuit  being  actually 
aperiodic,  and  no  energy  being  accumulated  therein,  there 
is  none  of  the  coupling  troubles  which  existed  in  the 


couple-tuned-circuit  type,  for  there  is  no  re-transfer  of 
energy  back  from  the  utilization  circuit  to  the  antenna, 
all  the  energy  which  was  instantaneously  transferred  from 
antenna  to  utilization  circuit  being  instantly  employed  in 
causing  the  indication  of  the  signal.  In  all  cases  the  non- 
adjustable  utilization  circuit  has  the  same  efficiency  irre- 
spective of  the  frequency  of  the  transmitted  waves.  All 
this  is  particularly  true  when  the  natural  period  of  the 
aperiodic  non-accumulative  utilization  circuit  is  far  below 
300  meters — the  shortest  commercially  used  wave  length 
— and  when  the  antenna  is  adjusted  above  300  meters. 

In  brief,  the  construction  is  such  that  substantially  all 
of  the  energy  received  on  the  antenna  is  instantly  passed 
on  to  its  place  of  utilization  without  any  interval  of  accu- 
mulation in  the  utilization  circuit. 

In  putting  his  discovery  into  practice,  Thompson  re- 
duces, so  far  as  possible,  the  distributed  capacity  of  the 
coil  itself,  and  by  so  locating  the  detector  in  the  circuit 
that  any  capacity  which  may  exist  in  the  circuit  connec- 
tions acts  as  in  series  with  the  detector  and  not  in  parallel 
thereto ; that  is,  the  detector  is  located  as  near  as  possible 
to  an  end  of  the  secondary  coil,  as  is  illustrated  in  figure 
1.  In  figure  2 is  shown  a coil  of  the  utilization  circuit 
especially  adapted  for  an  antenna  coil  of  a given  range  of 
wave  lengths;  i.e.,  in  this  example  100  to  3,600  meters. 
For  a receiver,  the  antenna  and  primary  of  which  is  to 
have  a range  of  100  to  3,600  when  connected  to  an  aver- 
age ship’s  antenna,  the  following  dimensions  are  suitable 
in  connection  with  this  scheme. 

Around  the  primary  core  (see  figure  2)  of  suitable  in- 
sulating material,  4"  in  diameter  and  7"  long,  is  wound  a 
primary  coil  consisting  of  280  turns  of  wire,  having  a 
diameter  over  the  insulation  of  approximately  .05".  This 
primary  is  “banked”  in  two  layers.  Suitable  taps  may  be 
taken  off  as  desired  for  purposes  of  adjustment  of  the 
wave  length  of  the  antenna  circuit.  Provided  with  means 
for  sliding  all  the  way  inside  of  the  primary  core  is  the 
secondary  cylinder,  which  is  Zl/2"  diameter  and  7"  long. 
Around  this  cylinder  is  wound  a single  layer  secondary 
coil,  consisting  of  70  turns,  having  a diameter  outside  of 
insulation  of  .05",  each  turn  being  separated  from  each 
adjacent  turn  by  a distance  equal  to  the  thickness  of  the 
wire.  The  extreme  ends  of  the  winding  are  connected  to 
binding  posts  which  in  turn  are  connected  to  the  detector 
and  telephone  (figure  1).  The  novel  feature  of  figure  2 is, 
according  to  Thompson,  that  a high  inductance  is  had  here 
without  the  capacity  normally  corresponding  thereto. 

In  figure  3,  an  arrangement  is  shown  whereby  a vacuum 
tube  may  be  connected  for  the  production  of  oscillations 
which  are  to  produce  beats  with  any  incoming  signal. 
Here  the  antenna  circuit  controls  the  frequency  of  the 
oscillations  of  the  vacuum  tube  and  also,  as  before,  the 
frequency  to  which  the  antenna  circuit  is  tuned. 

Many  efforts  have  been  made  during  the  past  few  years 
to  simplify  the  operation  of  a receiving  device.  The  fore- 
going is  a very  good  example  of  the  trend  that  these 
efforts  have  taken.  A solution  such  as  this,  however, 
would  not  seem  to  be  the  final  solution. 


Constant  Speed  Regulator  for 
Series  Motor 

(Continued  from  page  14) 
wireless  . transformer,  providing  the 
auto-transformer  is  correctly  designed. 
A ten-ohm  rheostat  is  also  included  in 
the  circuit  to  the  motor  for  close  regu- 
lation of  the  compensating  voltage  in 
each  case. 

The  auto-transformer,  for  the  usual 
type  of  high-speed  series  motor  using 
about  50  watts,  consists  of  a laminated 
iron  core  one  inch  square  in  cross- 
section  and  three  by  seven  inches  out- 


side dimensions,  as  shown  in  figure  2. 
On  one  leg  of  this  core  are  wound  800 
turns  of  No.  22  D.C.C.  wire,  a tap 
brought  off,  and  an  additional  50  turns 
on  top  of  this.  In  some  cases,  with 
larger  motors  or  where  the  voltage 
drop  is  already  excessive  it  may  be 
necessary  to  use  more  than  50  addi- 
tional turns,  but  these  can  readily  be 
added  after  the  device  is  completed. 
The  line  voltage  is  connected  to  the 
800  turns  and  the  motor  is  normally 
connected  to  these  also  giving  it  the 
regular  Ijne  voltage,  but  when  the  key 


is  pressed  the  compensating  winding 
is  connected  in  circuit. 

The  double  contact  relay  can  be 
made  from  any  available  parts  the 
experimenter  may  possess.  The  mag- 
nets should  be  of  about  200  ohms  re- 
sistance and  have  laminated  cores  if 
possible.  The  contacts  need  not  be 
very  large  as  only  one-half  ampere  of 
current  is  carried  by  them. 

The  whole  device  is  so  simple  and 
inexpensive  that  it  is  recommended 
to  any  amateur  who  desires  a constant, 
readable,  spark  note. 
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An  Original  Aerial  Switch 


nPHE  writer  has  had  occasion  to 
handle  many  types  of  aerial 
switches,  from  the  ceiling  type  oper- 
ated with  cords  to  the  foot  operated 
switch,  and  few,  indeed,  are  really 
satisfactory.  The  usual  D.  P.  D.  T. 
switch  operating  through  an  arc  of 
about  60°,  in  common  use,  makes  a fine 
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ient  place  to  mount  the  thermo-am- 
meter is  over  the  switch.  A special 
arrangement  of  contacts  allows  this 
meter  to.be  up  in  the  circuit  when  de- 
sired. This  eliminates  an  extra  switch 
used  for  short  circuiting  the  meter. 
The  circuit  used  is  rather  novel,  the 
problem  of  insultation  is  solved  by  re- 

Thtrmo 
Ammeter 


to  actuate  the  switch.  A hole  larger 
than  the  rod  drilled  in  the  copper 
blades  prevents  them  making  contact 
with  the  brass  rod.  The  insulating 
block  is  fastened  to  the  rod  by  two 
machine  screws  running  through  the 
block. 

Two  copper  Ls  attached  to  the 


Figure  1. — Side  view  of  switch  with  one  side 
removed 


appearance  but  it  is  unhandy  to  throw 
upward,  requiring  some  effort  when 

the  clips  are  tight. 

To  overcome  these  defects  the 
switch  described  was  designed  and 
worked  splendidly.  There  are  several 
advantages,  the  most  important  being 
that  either  a downward  or  upward 
thrust  of  the  hand  will  throw  the 
switch  either  way.  The  switch,  when 
mounted  over  the  key  is  remarkably 
easy  to  throw.  When  reaching  for  the 
key,  the  hand  naturally  throws  the 
switch  with  the  minimum  effort. 

It  includes  a device  for  closing  the 
primary  circuit  and  starting  the  rotary- 
gap.  Other  attachments  are  not  ad- 
vised as  they  lead  to  induction  cur- 
rents in  the  receiving  set.  A conven- 


ceiving  through  the  secondary  of  the 
oscillation  transformer.  Though  not 
exactly  new,  the  method  is  not  used  as 
extensively  as  it  deserves  to  be. 

The  constructional  details  of  the 
switch  are  given  in  the  attached  illus- 
trations and  due  to  its  simplicity  re- 
quires little,  if  any,  explanation.  The 
dimensions  will  vary  slightly  with  the 
apparatus  available,  hence  only  gen- 
eral data  is  of  any  practical  value. 

The  switch  blades  are  made  from 
copper  strips  4"  long  % x J4".  These 
are  held  2"  apart  by  a block  of 
bakelite  or  fibre.  A hole  drilled 
through  the  fibre  passes  a brass  rod 


Figure  2. — Sectional  end  view  of  twitch  showing 
arrangement  of  clips 


lower  side  of  the  block,  act  as  bkdes 
for  controlling  the  primary  supply 
current  and  the  rotary  gap  motor. 
Connections  are  made  to  all  the  blades 
by  heavy  stranded  wire,  No.  14  serv- 
ing for  the  smaller  blades,  a braided 
ribbon  for  the  aerial  circuit  blades. 
These  are  clamped  under  the  screws 
and  soldered  securely  in  place.  Three 
binding  posts  on  the  bottom  of  the 
box  allow  of  connections  to  the  small 
clips.  A heavy  pair  on  the  lower  right 
hand  side  is  for  connection  in  the 
aerial  circuit. 

The  arrangement  of  the  clips  is 
shown  in  Fig.  2.  The  box  is  4"  wide ; 
two  switch  clips  being  mounted  on 
both  sides  of  the  box  2"  apart  to  re- 
ceive the  blades,  the  clips  on  the  right 
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being  short  circuited  by  a copper  strip, 
those  on  the  left  having  binding  posts 
on  the  outside  for  connecting  to  the 
receiving  set.  Midway  on  the  top  of 


The  actuating  handle  may  take  dif- 
ferent forms  depending  on  the  desire 
of  the  builder.  A small  hand  wheel 
may  be  used  or  either  of  the  ideas 


the  fibre  cylinder  projecting  on  either 
side. 
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Figure  3. — Wiring  diagram*  showing  how  the  circuits  are  controlled 


the  box,  and  arranged  so  as  to  make 
contact  with  the  blades,  are  mounted 
two  other  clips.  These  are  shaped  so 
the  blades  will  enter  easily  from  either 
side.  Heavy  leads  are  run  from  these 
posts  to  the  thermo-ammeter  on  the 
front  panel. 


shown.  In  one  form  a round  block  of 
fibre  is  drilled  to  pass  the  rod  and  tap- 
ped to  take  a switch  handle  project- 
ing downward.  The  thread  in  the 
switch  handle  clamps  again  a flat 
side  field  on  the  brass  rods,  or  two 
switch  handles  may  be  threaded  into 


The  switch  is  mounted  on  the  wall 
or  back  of  the  operating  table,  six 
inches  above  the  top.  With  the  single 
form  of  handle  a sweep  of  the  hand 
will  throw  the  switch.  The  double 
handle  requires  downward  pressure 
on  the  proper  side  to  operate  the 
switch.  By  setting  the  blades  in  the 
centre  a reading  can  be  taken  on  the 
ammeter,  the  width  of  the  primary 
and  gap  circuit  blades  permitting  the 
circuit  to  remain  closed. 

The  wiring  diagram  in  figure  3 
shows  how  the  circuits  are  controlled. 
The  switch  acts  to  open  the  aerial  cir- 
cuit and  connects  in  the  receiving  set 
thus  receiving  through  the  secondary 
of  the  O.  T.  Leakage  of  the  sending 
current  is  impossible.  The  switch  is 
connected  in  the  ground  lead  of  the 
set  so  the  lead  can  be  run  directly  to 
the  O.  T.  simplifying  the  wiring.  The 
thermo-ammeter  is  connected  in  the 
ground  lead,  the  proper  place  for  this 
instrument. 


A*  Remote 


A GREAT  many  amateurs  will  find 
it  possible  to  increase  the  effi- 
ciency of  their  transmitters  consid- 
erably if  they  locate  the  transmitting 
apparatus  at  a point  which  is  remote 
from  their  receiving  apparatus.  The 
amateur  is  not  always  able  to  choose 
the  loca  ion  for  his  apparatus,  and  is 
usually  allotted  a room  somewhere  in 
the  garret.  Those  who  have  had  ex- 
perience with  the  transmitter  located 
in  the  garret  have  learned  that  they  do 
not  function  as  well  in  such  a location 
as  they  would  near  the  ground.  The 
design  of  a remote  control  antenna 
switch  which  may  suggest  possibilities 
in  this  direction,  is  therefore  offered. 
This  switch,  as  constructed,  is  suitable 
for  powers  to  Yi  KW.  For  higher 
power  a longer  strip  on  the  switch 
blade  will  be  required.  The  switch, 
as  designed,  merely  changes  the  aerial 
connections  from  “receive”  to  “send  ’ 
and  vice  versa,  the  ground  connection 
being  on  both  transmitter  and  receiver 
at  all  times.  It  is  necessary,  however, 
to  disconnect  the  ground  from  the  re- 
ceiving set  when  transmitting.  This 
may  be  accomplished  by  having  a 
small  porcelain  base  single  pole 
switch  near  the  receiving  apparatus 
which  is  to  be  open  when  the  trans- 
mitter is  in  operation.  This  method 
simplifies  the  construction  of  the  an- 
tenna switch  itself,  although  the  in- 
genious amateur  will  be  able  to  so  al- 


Control  Antenna  Switch 

By  Omer  E.  Cote 


SECOND  PRIZE,  $5.00 


Various  views  of  the  switch 

ter  the  design  as  to  meet  any  of  his 
requirements. 

Figure  1 shows  the  base  which  may 
be  made  of  mahogany  or  any  wood. 


nals  as  well  as  the  receiver  terminals 
may  be  mounted  individually  on  hard 
rubber  or  bakelite.  This  method  will 
save  considerable  expense.  Dimen- 
sions are  clearly  shown  on  the  base 
drawing.  Standard  binding' posts  may 
be  substituted  for  the  three  No.  8 ma- 
chine screws  which  are  called  for  in 
connection  with  this  base.  Machine 
screws  will  serve  every  purpose,  how- 
ever, since,  once  the  connections  are 
made,  they  are  never  changed. 

Figure  3 shows  the  standards  for 
the  shafts.  These  may  be  made  of 
iron  or  cold  rolled  steel.  Two  are 
required.  A coat  of  dull  black  enamel 
will  furnish  a neat  appearance.  Fig- 
ure 2 is  the  magnet  rotator  arm.  The 
hub  may  be  made  of  either  cold  rolled 


Figure  25.— Circuit  diagram  showing  connections 


Bakelite  or  hard  rubber  is  not  neces-  steel  or  of  brass  and  is  fastened  to  the 
sary,  since  all  the  high  voltage  termi-  long  fibre  piece  with  two  No.  4-36 
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Figures  1 to  11. — Constructional  details  of  various  parts 


round  head  machine  screws.  An  8*32 
machine  screw  in  the  hub  itself  is  used 
for  a set  screw  in  holding  the  arm  to 
the  shaft.  One  arm  is  required. 

The  shaft  shown,  figure  7,  is 
either  brass  or  cold  rolled  steel  and  at 
one  end  is  fastened  the  magnet  cur- 
rent breaking  attachment.  The  cam 
is  made  of  hard  rubber  or  bakelite 
and  the  two  4-36  screws  are  J4  inch 
long,  as  they  should  not  touch  the  rod. 
The  other  screw  can  be  a 6-32  machine 
screw  to  hold  the  cam  to  the  rod.  It 
is  important  that  the  point  of  this  set 
screw  fit  on  a fiat  spot  on  the  shaft  to 
keep  it  located  at  all  time;  otherwise 
the  shifting  of  the  magnet  would  soon 
twist  the  cam  out  of  alignment. 

Figure  4 is  the  clip  fastened  by  a 
machine  screw  to  the  magnet  core, 
figure  10.  The  % -inch  hole  is  for 
the  connector  arms,  figure  15.  The 
arms  are  made  of  iron  wire  to  the 
sizes  shown.  Figures  5 and  6 are 
made  of  wood  and  are  the  support  for 
the  magnets.  Figure  5 goes  on  the 
base,  then  the  first  magnet,  then  fig- 
ure 6,  then  the  second  magnet. 


The  magnets  are  shown  in  fig- 
ure 20.  The  solenoid  is  a piece  of 
brass  tubing  which  is  covered  with 
varnished  linen  before  winding  the 
wire.  The  magnets  are  wound  each 
with  1500  turns  of  No.  27  enamel  wire 
which  gives  a resistance  of  about  20 
ohms.  The  ends  are  of  fibre. 

These  magnets  are  fastened  in  place 
in  the  following  manner.  The  blocks 
5 and  6,  having  been  placed  between 
the  magnets,  a piece  of  fibre  about 
1/32  inch  thick  and  cut  2%  inch  wide, 
is  put  around  the  magnets  before  put- 
ting on  the  straps,  figure  22. 

If  it  happens  that  these  straps  do 
not  hold  the  magnets  good,  the  latter 
are  wound  with  a few  wraps  of  tape 
to  increase  their  size;  it  is  important 
that  they  be  fastened  very  tight  so 
that  they  will  not  move  when  working. 
The  magnets  being  2 inches  long  and 
the  fibre  covering  2%  inches,  leaves  at 
the  outer  end  a space  of  % inch  for 
bringing  the  leads  down  and  through 
the  base.  At  both  ends  are  the  parts 
18  and  19,  which  are  made  of  fibre 


and  held  in  place  by  wood  screws  fas- 
tened into  part  6. 

Figure  11  is  made  of  bakelite 
and  holds  the  knife  blade.  As  can  be 
seen  in  the  photos,  this  blade  is  entirely 
insulated  from  the  shaft.  A connect- 
ing wire  made  of  many  strands  of  fine 
wire,  to  be  flexible,  is  fastened  to  the 
knife  blade  at  one  end  and  the  other 
end  is  fastened  to  the  insulated  ter- 
minal on  the  base. 

This  terminal  is  shown  in  figures 
12,  13,  14  and  16.  Figures  12  and  14 
are  made  of  hard  rubber  or  bakelite, 
while  13  and  16  are  made  of  brass.  A 
knurled  nut  is  used  to  connect  the  lead 
wire.  Figure  17  is  the  insulating  sup- 
port and  is  made  of  either  hard  rubber 
or  bakelite,  while  part  9,  which  is  fas- 
tened on  top  with  a l/2- 20  round  head 
brass  machine  screw,  is  also  made  of 
the  same  material.  The  3/16-inch 
holes  in  part  9 are  for  10-32  round 
head  machine  screws.,  1J4  inches 
long,  which  hold  the  springs,  part  21, 
in  place.  Part  17  is  fastened  to  the 
base  with  a *4-20  machine  screw. 
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Figures  12  to  24. — Additional  constructional  detail 


Part  21,  two  of  which  are  required,  brass  machine  inch  long  with  a actuated  by  the  cam  at  end  of  shaft, 
is  made  of  spring  brass  or  copper.  silver  or  platinum  contact  at  the  end.  The  switch  blade,  figure  24,  is  made 
Figure  8 is  a brass  standard  which  Two  check  nuts  are  also  used  with  of  copper  and  the  insulating  strip  at 
holds  the  contact  screw.  Two  of  these  screws.  the  end  is  of  bakelite  held  by  two 

these  standards  are  required.  The  Figure  23  is  the  spring  standard,  brass  pins. 

contact  screws  are  8-32  round  head  two  of  which  are  required,  and  is  Figure  25  shows  the  connections. 


1 KW  Antenna  Switch 


'T'lIE  design  of  the  following  de- 
scribed  switch  has  been  worked 
out  with  the  idea  of  reducing  the 
machine  work  to  a minimum,  as  most 
amateurs  have  not  the  facilities  of 
good  tools. 

The  sketch  shows  the  connections 
for  the  “send”  jxisition  and  “receive" 
position  and  side  view  of  the  switch. 
The  main  part  of  the  switch  can  be 
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bought  new  or  secured  second  hand 
and  is  a 500-volt  60-ampere  knife 
switch  with  high  jaws,  front  con- 
nected. This  switch  is  then  mounted 
on  a slate  base  of  suitable  size.  Also 
on  the  same  base  a dilecto  rod  insu- 
lator is  mounted  as  shown.  In  a 1-kw. 
set  the  rod  should  be  about  8 inches 
high,  and  for  a G-kw.  set  about  5/ 
inches  high. 


At  the  top  of  this  rod  insulator,  two 
contact  springs  are  placed,  and  so  ad- 
justed that  they  touch  each  other  with 
good  contact  at  all  times  that  the  spe- 
cial blade  contact  is  not  between  them. 
One  of  these  contacts  is  connected  to 
the  antenna  and  the  other  to  the  trans- 
mitting loading  inductance  or  oscilla- 
tion transformer.  When  the  switch  is 
down,  the  special  blade  is  not  between 
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Side  view  of  the  switch  end  connections  for  “send”  and  “receive" 


these  two  contacts  and  direct  connec- 
tion from  the  antenna  to  transmitter  is 
made.  At  the  same  time,  the  auxiliary 
contacts  on  the  knife  switch  may  be 
used  to  start  the  rotary  gap  and  close 
the  primary  of  the  transformer  circuit. 

It  is  noticed  on  the  drawing  that  the 
special  blade  on  the  switch  is  insulated 
on  one  side.  Then  when  the  switch  is 
up,  the  transmitter  is  insulated  from 
the  antenna,  and  connection  from  the 
antenna  is  made  through  the  special 
blade  down  through  the  switch  blade 
to  the  switch  hinge  on  one  side. 

Such  a switch  is  very  simple,  very 
easily  constructed  and  will  give  excel- 
lent operation. 


70-Foot  Mast  for  Umbrella!  Antenna 


By  M.  P.  Koopman 

FIRST  PRIZE,  $10.00 


rT"'HE  mast  and  antenna  described 
was  erected  some  time  ago  (be- 
fore the  war)  for  200-meter  transmis- 
sion, and  it  gives  very  good  results. 
Many  people  claim  that  the  umbrella 
type  antenna  is  the  best  for  transmit- 
ting, especially  on  low  wave  lengths. 


Figure  2. — Showing  method  of  erecting  the  mast. 


Inasmuch  as  the  amateur  has  to  pay 
quite  a little  money  for  his  mast  and 
then  an  additional  sum  for  the  anten- 
na, by  incorporating  the  antenna  and 
mast  together,  this  total  is  reduced 
considerably.  Furthermore,  this  type, 
besides  being  efficient  for  transmitting, 
occupies  very  little  space  and  may  be 
erected  on  one’s  premises  where  the 
amateur  is  confined  to  his  own  resi- 
dence. 

The  material  necessary  is  itemized 
as  follows:  Eight  10-foot  lengths  of 
conductor  pipe  3 inches  diameter,  No. 
26  standard  gauge,  extra  heavy  gal- 
vanized; one  petticoat  insulator,  porce- 
lain, glazed,  should  be  rated  for  at 
least  80,000  volts  for  wooden  roofs 
and  120,000  volts  for  tin  roofs;  four 
large  strain  insulators,  voltage  will  de- 
pend upon  the  power  and  wave-length 
that  the  set  is  to  be  worked  at ; four 


heavy  screw  eyes  for  anchors,  screw 
should  be  about  %-inch  thick  and  3 
inches  to  4 inches  long;  antenna  wire, 
seven  strands  of  No.  22  B.  & S.  gauge 
silicon  bronze,  preferably  tinned. 
Quantity  can  be  figured  out  for  the 
particular  installation.  Muriatic  acid 
for  soldering,  solder  (half  tin,  half 


Figure  1. — Showing  mast  in  position  and  location  of  the  guy  wires  and  lead-in  wire 
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lead),  cotton  waste  and  rubber  tape, 
little  shellac  or  varnish,  some  asphal- 
tum. 

The  third  sketch  shows  the  details  of 
the  petticoat  insulator.  This  should  be 
installed  first,  in  the  center  of  the  four 
anchor  posts  that  will  be  selected.  As 
shown,  the  pin  that  screws  into  the  in- 
sulator, is  one  that  has  a large  wood 
screw  at  the  other  end.  This  wood 
screw  is  screwed  deep  into  the  ridge 
pole.  It  will  be  found  that  the  ridge 
pole  is  a heavy  beam  and  a hole  will 
have  to  be  drilled  for  the  wood  screw. 
Before  screwing  it  in,  the  hole  should 
be  filled  with  asphaltum  and  later  as- 
phaltum  spread  all  around  the  hole  to 
prevent  the  roof  from  leaking.  The 
four  anchor  wood  eye  screws  are  then 
screwed  in  their  respective  places  in  a 
like  manner.  It  must  be  ascertained 
that  the  anchor  wood  eye  screws  are 
fastened  into  beams  and  not  into  the 
roof,  which  is  only  J4- inch  stock. 

Conductor  pipe  comes  small  at  one 
end  and  large  at  the  other  and  in  10- 
foot  lengths.  There  are  eight  sections 
in  all.  While  on  the  ground,  these 
sections  should  be  placed  inside  each 
other  for  18  inches,  making  a total 
length  of  about  70  feet.  It  will  be 
found  that  they  will  have  to  be  forced 
in  order  to  go  in  that  18-inch  and  that 
they  will  not  go  in  much  further  with- 
out undue  effort.  Now  that  the  sec- 
tions are  fitted  together,  these  joints 
should  be  very  thoroughly  soldered, 
using  a gasoline  blow  torch,  muriatic 
acid  diluted  with  water  for  soldering 
flux,  and  good  solder.  It  may  be  ad- 


visable to  tin  the  joints  before  forcing 
them  together  and  then  heating  with 
the  blow  torch,  making  the  soldering 
operation  easier.  At  the  top  section, 


Figure  3. — Detail*  of  the  petticoat  insulator 
installed  in  the  center  of  tne  anchor  posts 


the  end  is  hammered  over  to  prevent 
water  running  down  the  inside.  This 
should  also  be  soldered  to  make  it 
water  proof. 

At  the  end  of  the  bottom  section,  an 
ordinary  8-inch  heavy  gauge  gasoline 
funnel  is  inverted.  This  gives  a 
means  of  evenly  distributing  the 
weight  of  the  mast  on  the  petticoat  in- 
sulator. This  funnel  need  not  be 
soldered  to  the  bottom  section  as  it  will 
center  itself. 

The  antenna  wires  should  be  cut 
about  10  feet  longer  than  the  exact 
size  required  in  order  to  have  a work- 
ing margin.  The  lower  antenna  wires 
are  placed  25  feet  up  the  mast,  the  cen- 


ter wires  50  feet  up  the  mast,  and  the 
upper  wires  at  the  top.  At  that  place 
where  the  wires  are  fastened  to  the 
mast,  they  should  be  wrapped  around 
very  securely  and  soldered  carefully. 
After  feeling  that  they  have  been 
soldered  properly  they  should  be  cov- 
ered with  asphaltum  as  far  as  they  are 
soldered  and  all  over  the  mast  where 
there  is  soldering.  This  will  prevent 
corrosion,  at  a later  part  of  the  season. 

After  the  wires  are  cut  to  size  and 
soldered  to  the  masts,  they  should  be 
so  placed  that  they  will  not  cross  when 
the  mast  is  lifted  up  alongside  the 
house.  Figure  2 shows  the  first  erec- 
tion operation.  Most  houses  are  from 
30  to  40  feet  high,  and  when  the  mast 
is  hoisted  along  side  the  house,  it  will 
stick  about  thirty  feet  above  the  roof. 
The  best  way  to  raise  the  mast  is  to 
fasten  long  ropes  to  the  end  of  each  set 
of  three  wires  and  have  a man  hold 
each  set.  A block  and  tackle  can  then 
raise  the  bottom  of  the  mast  to  the  top 
of  the  roof  and  be  placed  on  the  petti- 
coat insulator,  while  the  four  men 
steady  the  mast  by  holding  the  guy 
wires.  Afterwards,  one  set  of  wires 
can  be  fastened  to  its  anchor  screw  eye 
and  the  others  following. 

The  whole  outfit  does  not  weigh 
more  than  sixty  to  one  hundred 
pounds  and  no  difficulty  will  be  experi- 
enced in  raising  if  there  are  five  men 
available.  Larger  masts  of  the  same 
type  could  be  built,  but  the  natural 
wavelength  would  be  too  great  for  200 
meter  transmission  without  a series 
condenser  which  is  not  desirable. 


100- Foot  Radio  Mast 


A YEAR  before  the  war,  an  excel- 
lent  mast  was  put  up  in  New 
England  by  a few  amateurs,  100  feet 
high,  made  of  second  hand  iron  pipe 
and  second  hand  guy  wire  that  was 
purchased  very  reasonably.  Of  course, 
prices  have  gone  up  about  200  per  cent 
in  iron  pipe  and  wire,  but  even  now  a 
good  mast  could  be  put  up  reasonably. 

This  particular  mast,  figure  1,  was 
used  to  support  one  end  of  an  aerial, 
the  other  end  being  supported  by  a 
130-foot  pine  tree  which  was  located 
about  100  feet  away.  The  antenna 
was  strung  between  these  two  points, 
made  T type  and  the  fundamental  was 
about  170  meters. 

The  technical  data  at  the  end  of  this 
article  show  the  hardware  that  will  be 
necessary,  with  the  exception  of  the 
pivot,  guy  clamps  and  anchors,  or 
“deadmen”  as  they  are  called  in  tele- 
graph practice.  When  purchasing  the 
pipe,  new  or  second  hand,  look  for  the 
manufacturer’s  mark.  The  year  is  also 


By  L.  D.  DUlenback 

SECOND  PRIZE,  $5.00 


Figures  4 and  S. — Frame  {or  concrete  foundation 
and  details  of  guy  clamps,  respectively 


there  and  either  a B or  an  L after  the 
year  it  is  manufactured  in.  B means 


butt  welded  and  L means  lap  welded. 
Lap  weld  should  be  secured  if  possible 
as  this  will  not  buckle  so  easy  and  is 
much  stronger.  Furthermore,  galvan- 
ized pipe  should  be  secured.  After 
buying  second  hand  pipe,  test  the 
pieces  by  dipping  them  into  a saturat- 
ed solution  of  sulphate  of  copper  and 
watch  for  defects  in  galvanizing,  or 
spots  where  the  galvanizing  is  disap- 
pearing. Black  spots  show  where  the 
galvanizing  is  weak  or  incomplete.  In 
case  the  defects  show  up,  it  will  be  best 
to  paint  the  pipe  with  black  asphaltum 
or  a graphite  paint  which  will  last 
some  years. 

The  guy  wire  should  also  be  bought 
galvanized  or  it  will  not  last  any  length 
of  time  at  all.  In  case  it  is  bought  sec- 
ond hand,  it  should  be  tested  by 
stretching  out  and  inspecting  closely. 
Both  new  and  second  hand  wire  should 
be  greased  thoroughly  with  a good 
graphite  grease  before  being  erected. 
Care  should  be  taken  at  all  times  to  see 
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that  no  kinks  are  made  in  the  wire,  for 
when  these  are  pulled  taut  the  wire 
will  break  easily. 

The  first  operation  is  to  carefully 
select  the  location  of  the  mast,  or  the 
masts  if  there  are  two.  The  position 
of  the  pivot  should  be  marked  with  a 
stake,  and  the  position  of  the  anchors 
should  be  laid  out  and  marked  with 
stakes.  The  pivot  is  then  set  in  con- 
crete, figure  2,  and  allowed  to  stand  at 
least  a week.  During  that  time  the 
anchors  can  be  put  down,  figure  3,  guy 
wires  cut  to  length  and  other  material 
all  put  in  accessible  places.  A light 
frame  of  wood  timbers,  2x4  inches, 
should  then  be  erected  at  the  pivot 
foundation,  about  24  to  26  feet  high, 
figure  4. 

After  the  concrete  around  the  pivot 
is  dry  and  hard  and  the  deadmen  are 
laid  and  all  the  wires  cut  to  size,  etc., 
erection  may  start.  It  is  suggested  that 
six  men  be  available  and  that  they  start 
in  the  morning.  Then,  in  case  things 
go  slowly  for  some  unforeseen  reason, 
the  work  may  be  completed  in  a day 
and  will  not  have  to  be  left  unfinished 
during  the  night  with  chances  of  a 
storm  coming  up  to  wreck  the  mast. 

The  114-inch  pipe  is  first  lifted 
through  the  hole  in  frame  and  the  up- 
per guy  wires  fastened  to  the  guy 
clamp,  figure  5,  for  that  pipe.  The 
D/j-inch  pipe  is  then  joined  to  the  first 
section  by  the  reducing  coupling.  The 
1^-inch  section  is  then  lifted  ten  feet, 
its  guy  clamp  and  the  middle  guy 
wires  attached.  That  section  is  then 
lifted  ten  more  feet  and  the  2-inch  pipe 
coupled  on  with  the  reduction  coup- 
ling. During  this  time,  one  man  at 
each  of  the  four  anchors  is  paying  out 
the  guy  wires.  It  may  now  be  neces- 
sary to  put  a block  and  tackle  on  the 
pipe  to  hoist  it,  as  the  total  weight 
without  guy  wires  is  about  450  pounds. 
The  two-inch  pipe  is  raised  and 
coupled  to  the  2^-inch  pipe  and  that 
raised  ten  feet  more  and  its  guy  clamp 
and  the  lower  guys  fastened  on.  The 
2'4-inch  pipe  is  then  raised  ten  feet  and 
coupled  to  the  last  section,  the  three- 
inch  pipe.  The  three-inch  pipe  is  then 
settled  on  the  pivot  and  full  attention 
given  to  the  guys. 


If  the  guys  are  kept  steady  when  the 
sections  are  raised,  it  will  be  found  that 
no  trouble  will  be  experienced.  How- 
ever, jerks  or  unsteadiness  increases 
the  possibility  of  trouble.  In  those 
spots  where  the  guy  clamps  are  fasten- 
ed to  the  pipes,  the  pipe  should  be 
knurled  with  a center  punch  and  ham- 


Of  course,  before  the  mast  is  put  up. 
a tackle  and  rope  should  be  fastened 
on  the  first  1'4-inch  section  to  hoist 
the  antenna  on.  After  the  antenna  is 
raised,  further  adjustments  on  the 
guys  will  be  necessary  to  compensate 
for  certain  unusual  strains  that  may  be 
encountered  according  to  the  height 
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Figure!  1,  2,  3. — Mast  erected,  concrete  for  pivot  and  anchor  fastening,  respectively 


mer,  to  prevent  slipping  when  strains 
are  placed  on  them. 

The  guys  should  then  be  taken  up 
temporarily  by  hand  by  each  man. 
Later,  one  man*  should  go  some  dist- 
ance away  and  signal  each  man  at  the 
different  anchors  to  take  his  guy  in  or 
out  the  proper  amount  to  get  the  mast 
exactly  perpendicular.  Then  two  or 
three  men  should  go  around  each  an- 
chor and  draw  the  guys  as  tight  as 
possible. 


of  the  other  supporting  end  of  the  an- 
tenna. 

Exclusive  of  the  labor,  this  mast 
could  be  put  up  for  about  $75  to  $100 
and  would  not  have  to  be  overhauled 
for  at  .least  three  years,  so  it  would 
cost  about  $30  a year. 

HARDWARE  REQUIRED— TECHNICAL  DATA 
Wrought  Iron  Pipe,  Galvanised,  Standard  Lap  Weld 


Small  Ms  ot  Big  Interest 

A Meeting  Place  for  Buyers  and  Sellers 

Space  in  this  department  coutt  only  25c  a line.  Minimum  space  8 lines.  Payable  in  advance. 
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“SilverpUte”  Without  Electricity 

Modern,  efficient  radio  apparatus  is  silverplated, 
giving  higher  conductivity  to  high  frequency 
currents,  and  giving  a finer  and  more  substantial 
appearance.  “3ILVERPLATE”  needs  only  to  be 
rubbed  or  brushed  on  any  metal,  and  will  pro- 
duce a fine  permanent  silver  plating.  One  bottle 
will  plate  a whole  set.  36c  prepaid. 

ROBERTS  LABORATORY, 

11718  Detroit  Ave.,  Cleveland.  Ohio. 


Wireless  supplies  especially  for  the  amateur. 
Magnet  wire,  brass  and  sine  rod.  Inductance 
tubes.  Standard  wireless  knob  and  lover  86c. 
Switch  points  and  screws  26c  dozen.  One  piece 
switch  point  with  screw  stud  and  nut  40c  dozen. 
NOVOTOY  RADIO  SHOP.  20  West  6th  St.. 
Charlotte,  N.  C. 


If  you  have  anything  to  sell  or  if  you  want  to 
buy  something  use  these  columns  to  get  results. 


REDUCING  COUPLINGS: 

Size  Approx.  Length  Approx.  Weight 

3 -2  A 3"  3 lbs. 

2'A-2  3"  2.2  “ 

2 -m  2VtH  1.3  “ 

154-1*  2H”  -8  “ 

1-1  %”  End  Cap. 

Upper  Wires:  Four  115  ft.  long;  each  7 strand: 
7/32"  dia.  total:  .095  lbs.  per  ft.,  1,800  lbs. 
breaking  strength. 

Middle  Wires:  Four  86  ft.  long:  each  7 strand: 
Z/A”  dia.  total;  .012  lbs.  per  ft.,  2,300  breaking 
strength. 

Lower  Wires:  Four  59  ft.  long;  each  7 strand: 
5/16"  dia.  total;  .210  lbs.  per  ft.,  3,800  breaking 
strength. 

See  details  of  pivot,  guy  clamps,  and  anchor  for 
other  material  required. 
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An  Easily  Constructed  Mast 

By  Frank  H.  Mulcahy 

THIRD  PRIZE,  $3.00 


HPHE  following  is  the  description  of 
the  mast  which  I use  at  my  sta- 
tion, formerly  2AIL,  now  2NG,  locat- 
ed at  Park  Avenue  and  169th  Street, 
New  York  City. 

The  material  required  for  this  type 
of  mast  consists  of  three  bundles  of 
furring  strips,  one  twenty-foot  length 
of  ^4-inch  galvanized  iron  pipe,  four 
iron  straps  2 feet  x \]/2  inches  x 24 
inch  each,  four  4-inch  straight  angles, 
six  dozen  224-inch  round  head  bolts, 
twelve  dozen  washers,  one  dozen  2- 
inch  wood  screws,  two  pounds  of  2- 
inch  nails,  a galvanized  iron  pulley, 
four  turn  buckles  (small),  and  about 
200  feet  of  steel  guy-wire.  When  I 
built  the  tower  the  material  cost  me 
about  eight  dollars. 

To  begin  with,  the  corner  members 
are  formed  as  shown  in  figure  2.  Two 
furring  strips  are  prepared  as  A,  and 
two  as  B.  These  are  nailed  to  form  an 
“L”,  placing  a small  section  at  each 
end  so  as  to  bring  the  joint  at  different 
places  in  the  member.  Two  corner 
members  are  laid  on  the  ground, 
touching  at  one  end  and  eight  feet 
apart  at  the  other.  Eighteen  inches 
from  the  open  end  a piece  of  furring  is 
bolted  to  each  comer  member,  and  a 
few  inches  from  the  top  a four-inch 
straight  angle  of  iron  is  fastened.  Two 
feet  and  five  feet  respectively  from  the 
top  two  more  pieces  of  furring  are 
bolted.  Then  six  and  one-half  feet 
from  the  top  and  three  feet  from  the 
bottom  two  pieces  of  furring  are  bolted 
forming  an  X.  This  complete  opera- 
tion is  repeated  and  a second  side  is 
formed.  Then  placing  these  sides  so 


they  meet  at  the  top  and  are  eight  feet 
apart  at  the  base,  the  remaining  sides 


are  bolted  to  correspond  to  the  two  al- 
ready formed.  A 4-inch  x 4-inch  x 
1-inch  oak  cap  is  nailed  on  the  top  and 
a hole  drilled  to  fit  the  outside  diam- 
eter of  the  pipe.  Connecting  the  mid- 
points of  the  opposite  cross-bars  that 
are  five  feet  from  the  top,  a strong 
cross  is  nailed,  at  the  intersection  of 
which  a hole  is  drilled  part  way  in  the 
upper  piece  to  form  a socket  for  the 
pipe  to  rest  in.  A washer  is  placed 
under  the  head  and  nut  of  each  bolt. 

A hole  is  drilled  in  the  pipe  two 
inches  from  one  end  and  six  feet  from 
the  other  end.  A bolt  is  placed  through 
each  hole  as  a fastening  for  the  ends  of 
the  guy-wires.  Two  three-foot  pieces 
of  strong  wood  are  nailed  to  form  a 
cross  as  indicated  in  figure  1,  a hole 
drilled  at  the  intersection  for  the  pipe 
and  a small  hole  at  each  end  for  the 
guy-wires.  The  guy-wires  are  made 
tight  to  the  bolts  and  through  the  holes 
in  the  cross  by  turn-buckles  placed  in 
each  guy  near  the  bottom.  To  the  top 
of  the  mast  a galvanized  iron  pulley  is 
fastened  and  from  the  same  point  guy- 
wires  go  down  to  the  roof  to  compen- 
sate for  the  pull  of  the  aerial  wires. 

Four  iron  straps,  2 feet  x \y2  inches 
x 24  inch  are  bent  to  the  angle  which 
the  foot  of  the  tower  makes  with  the 
roof,  and  three  bolts  fasten  one  leg  of 
the  angle  to  the  tower  and  three  2-inch 
wood  screws  fasten  the  other  leg  to  the 
roof.  Roof  cement  packed  around  this 
strap  will  prevent  rain  from  leaking 
through. 

The  tower  can  be  built  on  the 
ground,  disassembled  and  reassembled 
on  the  roof.  As  my  roof  space  did  not 
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Which  Way? 

Franklin  Studied  Electricity 
via  The  Kite  String 


but  there  is  a better  way  open  to  YOU 


Study  Wireless  Right 

If  You  Expect  To  Succeed 

Don’t  Grope--KNOW— Then  Go  Ahead  Fast 

With  the  right  books  at  your  elbow  for  constant  and  ready  reference  you  can  progress  ten  times  as  fast  in  wireless,  as  by 
picking  up  snatches  of  knowledge  here  and  there.  Accurate  knowledge  is  what  you  most  need. 

These  Books  Are  LABORATORY  TESTED— They  Contain  FACTS 

THE  WIRELESS  EXPERIMENTERS’  MANUAL  ' By  Elmer  E.  Bucher 

The  only  book  published  that  comprehensively  covers  the  theory  and  design  of  amateur  wireless  transmitters  and  receiv- 
ers. Construction  of  transformers,  high  voltage  condensers,  spark  gaps,  aerials,  masts,  receiving  sets  for  long  and  short 
wave  length  reception  are  described  in  great  detail. 

Construction  and  operation  of  a 50-mile  buzzer  transmitter,  regenerative  receivers,  cascade  amplifiers,  preferred  circuits 
for  long  and  short  wave  receivers — all  these  are  covered. 

Direction  finders,  underground  aerials  and  the  use  of  Weagant’s  static  eliminator  for  amateurs  are  the  subjects  of  special 
chapters. 

The  amateur  Is  told  how  to  measure  the  inductance,  capacitance  and  resistance  of  his  aerial,  how  to  check  up  the  effi- 
ciency of  his  station.  Construction  of  quench-gap  transmitters,  methods  of  measuring  the  Internal  impedance  and  amplifica- 
tion of  constant  of  vacuum  tubes  are  explained. 

All  In  all  It  Is  the  most  complete  textbook  on  the  broad  subject  of  amateur  wireless  telegraphy  yet  published.  ^ 25 


Cloth  bound.  About  300  pages.  Fully  illustrated.  Price. 


VACUUM  TUBES  IN  WIRELESS  COMMUNICATION  By  Elmer  E. Bucher 

The  only  text  book  on  the  market  devoted  solely  to  the  various 
applications  of  the  Oscillation  Valve. 

An  elementary  text  book  for  students,  operators,  experimenters 
and  engineers.  Navy  wireless  men  find  this  book  especially  helpful. 

Tells  in  understandable  language  the  fundamental  operating  prin- 
ciple of  the  vacuum  tube. 

Shows  over  100  different  circuits  for  the  practical  use  of  the 
Vacuum  Tube  as  a Detector,  Radio  or  Audio  Frequency  Amplifier, 
Regenerative  Receiver,  Beat  Receiver  and  Generator  of  Radio  Fre- 
quency Currents. 

More  than  100  diagrams  reveal,  step  by  step,  In  simple  and  direct 
form,  the  uses  of  the  vacuum  tube. 

Cloth.  Size  6x9  Inches.  184  pages,  130  diagrams  and  OC 
illustrations.  Price 


RADIO  TELEPHONY  By  Alfred  N.  Goldsmith,  Ph.  D. 

It  is  the  only  book  treating  the  subject  of  Radio  Telephony  in  ail 

its  aspects. 

This  complete  text  on  radio  telephony  is  intended  for  radio  engi- 
neers, operators  and  experimenters,  also  radio  electricians  in  the 
Navy,  men  in  the  Signal  Corps  and  especially  men  in  the  Aviation 
Service  who  handle  radio  equipments.  Students  and  others  who 
desire  to  be  clearly  informed  concerning  thia  newest  and  most  inter- 
esting branch  of  electric  communication  need  this  book. 

It  Is  written  in  clear  style,  and  presupposes  very  little  knowledge 
of  radio.  Fully  Illustrated  with  wiring  diagrams  and  previously 
unpublished  photographs  of  “wireless  telephone’  apparatus. 

There  are  over  400  separate  topics  listed  in  a carefully  prepared 
index. 

Size  6x9  inches.  856  pages,  226  Illustrations.  Full  cloth,  Cft 

stamped  In  gold.  Price 


Here  is  a book  that  should  be  In  the  hands  of  every  wireless  worker. 
It  answers  the  questions  you  want  to  ask  and  will  add  materially  to 
the  efficiency  of  your  wireless  work. 

Under  the  general  heads  that  follow  it  treats  simply  and  concisely 
ct  all  phases  of  the  subjects  Indicated.  These  are  some  of  the  sub- 
jects: Fundamentals  of  electromagnetism.  Principles  of  alternating 


RADIO  INSTRUMENTS  AND  MEASUREMENTS 


PRACTICAL  WIRELESS  TELEGRAPHY  By  Elmer  E.  Bucher 

More  than  60,000  copies  of  this  book  have  been  sold  to  date.  It  is  used  in 
practically  every  school,  college,  and  library  in  this  country. 

PRACTICAL  WIRELESS  TELEGRAPHY  Is  the  recognized  standard  wireless 
text  book.  It  furnishes  much  information  of  utmost  value  In  regard  to  the 
very  latest  styles  of  wireless  sets  now  In  use. 

It  Is  the  first  wireless  text  book  to  treat  each  topic  separately  and  completely, 
furnishing  a progressive  study  from  first  principles  to  expert  practice.  Starting 
with  elementary  data.  It  progresses,  ch  ipter  by  chapter,  over  the  entire  field  of 
wireless — fundamentals,  construction  and  practical  operation. 

Size  6x9  Inches,  352  pages,  340  Illustrations,  handsomely  bound  in 
full  cloth.  Price 


currents.  Radio  ciroults,  Damping,  Wave  meters.  Condensers,  Colls, 
Current  measurements,  Instruments  and  methods  of  radio  measure- 
ments. Resistance  measurement,  Sources  of  high  frequency  current. 
Calculation  of  capacity  and  Inductance,  Design  of  inductance  colls. 
High  frequency  resistance.  Miscellaneous  formulas  and  data, 

Cloth  bound.  832  pages.  Fully  illustrated.  Price V***® 


$2.25 


$1.75 


ELEMENTARY  PRINCIPLES  OF  WIRELESS  TELEGRAPHY  By  R.  D.  B.nt.y 

Part  I 

This  book  has  been  used  very  largely  for  the  training  of  Telegraphists  to  take 
sole  charge  of  complete  Wireless  Telegraph  Installations.  All  parts  of  the  trans- 
mitting and  receiving  apparatus  are  described  in  a way  to  give  the  student 
sound  working  knowledge  of  the  apparatus  entrusted  to  his  care. 

Cloth,  212  pages,  132  Illustrations.  Price 

Part  II 

This  second  volume  deals  particularly  with  the  component  parts  of  a Trans- 
mitter. Each  part  is  explained  separately  and  fully. 

P pu*"';  30*  ™Uc,oth-  $1 .75  Both  Books  for  $3.25 

MAGNETISM  AND  ELECTRICITY  FOR  HOME  STUDY  By  H.  E.  Penrose 

Every  person  Interested  In  electricity  can  obtain  a thorough  grasp  of  the 
elementary  principles  of  this  Rclence  without  previous  acquaintance  with  the 
subject,  through  the  study  of  this  book. 

During  the  war,  Mr.  Penrose  Instructed  hundreds  of  men  in  the  Royal  Flying 
Corps,  the  Royal  Navy,  Transport  Service  and  Mercantile  Marine  In  England 
and  this  experience  made  possible  a book  of  unusual  value.  d*t  *TC 

224  Illustrations.  515  pages.  Full  cloth.  Postpaid.  Price 4 
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BURGESS”B" 

BATTERIES 


Several 

sizes 

FOR 

SPECIAL 

WORK 


Send  for  catalogue 

BURGESS  BATTERY 
COMPANY 

HARRIS  TRUST  BLOC.- CHICAGO, ILL. 


Switch  Points  FREE! 

For  five  cents,  to  cover  cost  of  packing  and 
mailing,  we  will  send  one  nickeled  switch 
point  and  nut  free . If  requested  this  amount 
credited  on  first  order  for  two  dozen  at  regu- 
lar price  of 

35c  per  dozen 

( Postage  extra , l%t  ftr  deXen) 

These  points  are  same  type  as  used  on  first- 
class  commercial  apparatus,  measuring  approxi- 
mately as  follows — 

Head  y<"  x $4".  Shank  No.  6 x screw. 

Toledio  Radio  Specialties  Co. 

Box  343  St  Clair  St.  P.  0.  Toledo, 


Ohio 


Wd3bwn  Cancei 

An  “Old  Town  Canoe”  will 
jump  at  the  thrust,  or  glide 
at  the  dip  of  a paddle.  Floats 
light  as  a fleck  of  foam,  but 
every  “Old  Town”  has  the 
built-in  strength  and  sturdi- 
ness to  withstand  many  years 
of  rugged  service.  For  the 
youngsters,  buy  the  “Sponson 
Model”  the  canoe  that’s  safer 
than  a row  boat.  Write  for 
catalog.  3000  canoes  in  stock. 
$67  up  from  dealer  or  factory. 

OLD  TOWN  CANOE  COMPANY 

924  Fourth  Street 
Old  Town,  Maine,  U.  S.  A. 
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permit  the  placing  of  the  mast  in  the 
tower  before  standing  it  upright  it  was 
necessary  to  bolt  the  tower  in  place 
first,  leaving  the  mast  rest  on  the  roof 
in  the  center  of  the  tower  with  the  top 
end  passing  through  the  hole  in  the  top 
of  the  tower.  Before  placing  the  mast 
in  the  tower  the  guy-wires  are  loosen- 
ed and  the  cross  pushed  to  the  top  of 
the  mast.  Two  men  now  climb  up  the 
tower,  which  is  strong  enough  to  sup- 
port them,  and  raise  the  mast  until  it 
rests  in  the  socket  on  the  cross-arm 


five  feet  below  the  top  of  the  tower. 
While  raising  the  mast  the  cross 
should  be  brought  down  from  the  top 
of  the  mast  until  it  is  seven  feet  from 
the  top  and  then  left  there.  After  the 
mast  is  set  in  place  the  guy-wires  are 
again  fastened  and  the  construction  of 
the  tower  is  completed.  A coat  of  light 
gray  paint  gives  a steel-like  effect. 

This  tower  has  supported  one  end 
of  a four-wire  150-foot  span,  without 
giving  way  under  the  severe  storms  to 
which  it  has  been  subjected. 


X-Ray  Tube  Holder  and  Shield 

TUTARRY  F.  WAITE  has  devised  a at  the  same  time  acts  as  a shield  en- 
novel  combination  X-Ray  tube  abling  the  rays  of  the  tube  to  be  pro- 
holder and  shield  shown  in  the  ac-  jected  only  through  the  end  of  the 
companying  figures.  shield,  and  thus  protecting  at  the  same 


Figure  1. — Side  view.  Figure  2. — End  view.  Figure  3. — Top  view. 


The  purpose  of  this  device  is  to  time  the  patient  and  the  operator  from 
provide  an  X-ray  tube  holder  which  ill  effects  resulting  from  undue  ex- 
is  adjustable  to  all  positions  and  which  posure  to  the  rays. 


Explanation — January  “Age”  Article 


YV/’ITH  reference  to  the  article  by 
Chas.  R.  Leutz  in  the  January 
issue,  covering  the  construction  of  a 
VT  detector  and  4-stage  resistance 
coupled  amplifier,  the  circuit  diagram 
shown  in  Fig.  8 should  be  altered  to 
include  a connection  joining  the  termi- 
nal marked  “wing”  to  the  positive  ter- 
minal of  the  common  B battery. 

With  reference  to  figures  11  and  12, 


it  is  understood,  of  course,  that  in  or- 
der to  get  proper  action  when  the  cir- 
cuits shown  in  above  figures  are  con- 
nected to  the  amplifier,  it  will  be  ne- 
cessary to  provide  some  means  of 
coupling  the  detector  circuit  to  the 
amplifier.  Thi#  may  be  effected  most 
easily,  perhaps,  by  connecting  a paif 
of  telephones,  or,  a single  telephone 
piece  across  the  grid-filament  termi- 
nals of  the  amplifier. 
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TION  COIL 


6 Volt  or  32  Volt 


is  almost  an  exact  duplicate  of  the 


U.  S.  Signal  Corps  coil  used  in  trench 


19  PARK  ROW  Factory  at  Medford  Hillside.  Mass.  NEW  YORK 
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Special  Introductory  Offer 

If  you  have  had  limited  power  at  your  disposal  and  inefficient  apparatus  or  if  you  are  waiting  to  be  intro- 
duced to  the  fascination  of  sending  radio  messages  over  into  the  next  county  or  state  here  is  your  chance 
to  get  the  two  most  important  pieces  of  transmitting  apparatus  at  an  actual  saving  of  $7.50. 


“Amrad”  Induction  Coil,  regular  price, 
“Amrad”  Quenched  Gap,  **  “ 


$28.50 

12.50 

$41.00 


Special  Price  for  the  Double  Buy,  $33.50 

Either  32-volt  -or  6-volt  coil  nuy  be  choaen 

Uow  a.  Order  Show  this  advertisement  to  your  dealer  and  ask  him  to  order  one  of  these  combinations  for  you.  If 
1 1UW  IU  V/iucr  you  have  no  radio  dealer  in  your  vicinity  send  us  check  or  money  order  for  $5  and  we  will  ship  direct 
to  you  by  parcel  post  C.  O.  D.,  the  balance  plus  postage.  Act  promptly,  as  the  standard  Signal  Corps  parts  which  we  secured 
from  the  Government  were  only  sufficient  to  make  up  a limited  number  of  sets.  If  you  are  not  ready  to  buy  and  want 
further  information  send  for  free  Bulletin  P which  contains  complete  description  and  operating  directions. 

De&ler’s  Onnortunitv  ^ r*te  at  once  *or  short-term  trade  discount  on  this  combination.  No  better  opportunity 
* vrr',‘  lu,,,v  to  introduce  apparatus  of  such  high  quality  at  such  low  prices  will  ever  be  had  again. 
The  offer  is  made  especially  to  introduce  our  rapidly  growing  line  of  “commercial  type"  radio  apparatus. 

Addre..  all  communication,  to  New  York  office 


American  Radio  and  Research  Corporation 


-April,  1920 


service  during  the  war.  It  has  bake- 

hte  insulation  throughout.  Its  sec- 
ondary, wound  in  29  sections,  produces 

50,000  volts.  Rated  at  100  Watts  this  coil  has  an  output 
about  100  per  cent,  greater  than  the  average  2 inch  coil.  The 
vibrator  is  rugged,  steady  and  non-sticking  and  designed  to 
give  a spark  frequency  equivalent  to  100  cycles  which  means 
maximum  transmitting  range  on  short  wave  lengths.  The  32 
volt  coil  is  intended  especially  for  use  on  farm  lighting  circuits. 
When  ordered  separately  this  type  is  $1  extra.  To  get  maxi- 
mum results  with  the  6 volt  coil  a heavy  6 volt  storage  battery 
it  the  best  and  most  economical  source  of  current. 

Price,  6-volt  type $28.50 


The  “AMRAD” 
QUENCHED  GAP 

Special  Induction 
Coil  Type 

All  your  power  on 
one  sharp  wave  and 
a clear,  bell-like  note 
at  every  tap  of  the 
key  will  make  other 
amateurs  in  your 
state  sit  up  and  take 
notice.  The  Amrad 
Quenched  Gap  carefully  operated,  yields  the  secret  of  long 
range  transmitting  on  low  power.  This  special  gap  is  iden- 
tical in  design  to  the  heavy  ^ k.w.  and  1 k.w.  Amrad 
Quenched  Gaps  now  being  installed  in  long  distance  amateur 
stations.  Not  only  will  this  special  quenched  gap  make  your 
transmitter  as  efficient,  for  its  power,  as  the  more  costly 
equipment,  but  you  will  be  able  to  send  more  messages  with- 
out interfering  with  other  stations.  For  the  first  time  in  the 
history  of  amateur  radio  every  induction  coil  transmitter  can 
now  be  tuned  to  comply  with  Government  decrement  regulations. 
The  Amrad  Quenched  Gap  is  the  secret 

Price,  Induction  Coil  Type $12.50 


EXPERIMENTERS’  WORLD 


AMATEURS  ATTENTION  ! 

Send  over25  Miles  on  P.C. 


THE  WIRELESS  AGE 


April,  1920 


Drafting 

Supplies 

We  manufacture  a 
full  line  of  high 
grade  supplies  made 
under  our  own  su- 
pervision. We  know 
they  are  right. 

Quality  Plus 

and  at  prices  that 
appeal. 


A Specialty — 
Our 

MONROE 

Drawing  Table 

A table  of  general 
utility  made  after 
our  own  ideas. 
Stands  rigid  and 
lasts  a lifetime. 

Let  us  quote  on  your 
needs 

Ask  for  catalogue  W 


New  York  Blue 
Print  Paper  Co. 

102  Reade  Street 
New  York  City 


The  Monthly  Service  Bulletin  of  the 

National  Amateur  Wireless  Association 


Guglielmo  Marconi 
President 


Pounded  to  promote  the  beet  interests  of  radio  com- 
munication among  wireless  smateurs  in  America 


J.  Andrew  White 
Acting  President 


H.  L.  Welker 
Secretary 


NATIONAL  ADVISORY  BOARD  OP  VICE-PRESIDENTS 


Prof.  A.  E.  Kennelly, 

Harvard  University. 

Maj.  Gen.  George  O.  Squier, 

Chief  Signal  Officer,  U.  S.  Army. 

Captain  D.  W.  Todd, 

U.  S.  N.,  Director  Naval  Communica- 
tions. 

Rear  Admiral  W.  H.  G.  Bullard, 

U.  S.  N. 

Prof.  Alfred  N.  Goldsmith, 

College  of  the  City  of  New  York. 


Headquarters,  64  Broad  Street,  New  York 


Major  William  H.  Elliott, 

American  Guard. 

E.  E.  Bucher, 

Instructing  Engineer. 

Prof.  Samuel  Sheldon, 

Brooklyn  Polytechnic  Institute. 

Colonel  Samuel  Reber, 

Signal  Corps,  U.  S.  Army. 

Prof.  Charles  R.  Cross, 

Massachusetts  Institute  of  Technology. 

William  H.  Kirwin, 

Chief  of  Relay  Communications. 


Getting  Result* 

By  P.  F.  Geagan 

YJLfHENEVER  and  wherever  radio 
operators,  amateur  or  profes- 
sional, congregate,  the  conversation 
will  nearly  always  swing  around  to  a 
discussion  of  the  merits  of  different 
appliances.  Apparatus,  circuits,  an- 
tennae, etc.,  are  discussed  pro  and  con, 
and  each  one  of  the  participants  holds 
decided  convictions  as  to  what  is  good, 
fair,  and  bad,  among  them.  Of  course, 
each  bbasts  the  particular  arrangement 
which  has  given  in  actual  use  the  best 
satisfaction  to  him,  and  invariably 
condemns  whatever  has  failed  in  his 
case  to  deliver  the  goods. 

There  is  always  an  arrangement  of 
circuits  which  one  enthusiast  boasts  to 
the  skies,  giving  instances  of  long  dis- 
tance work,  unbelievably  loud  signals, 
or  great  selectivity  of  tuning.  His 
claims  are  ridiculed  by  another  for 
the  reason  that  he  has  given  it  a thor- 
ough trial  himself,  and  being  unable  to 
get  anything  out  of  it,  returned  to  his 


A 


own  pet  hook-up,  the  only  one  in  cap- 
tivity, all  others  being  base  imitations. 
A third  member  of  the  group  pities 
both  of  them,  since  he  knows  from 
actual  experience  that  neither  one  of 
the  layouts  they  are  arguing  over  cqn 
compete  with  his  lashup,  which,  take 
it  from  him,  is  the  only  one  extant  that 
will  . . . etc.,  etc.,  etc.  And  so 
on  to  the  end  of  the  meeting. 

The  reason  for  the  widely  different 
results  obtained  from  any  method  of 
connection  among  a number  of  experi- 
menters, is  carelessness  or  a lack  of 
knowledge.  Obviously,  what  works 
well  at  one  station  should  work  well  at 
another,  under  the  same  conditions. 
But  it  is  not  generally  understood 
that,  “under  the  same  conditions,” 
covers  a multitude  of  sins  of  commis- 
sion and  omission.  Utter  disregard  of 
a few  thousand  ohms  resistance,  more 
or  less,  due  to  square  knot  splices, 
dirty  corroded  contacts,  and  wires 
hanging  perilously  by  one  strand  (the 
other  seventy-nine  having  parted  com- 
pany with  a disreputable  binding 


What  are  the  Wild 
Waves  Saying? 


You  can  find  out  with  “Ace”  equip- 
ML  '■■■  ment. 

■m  m We  can  furnish  parts  for  audion 

JR  control  panels  and  amplifiers.  The 

panels  are  3/16"  formica,  grained 
finish,  lettering  in  white.  Control 

E panel  includes  socket,  grid  leak,  grid 

condenser,  rheostat,  binding  posts 
and  formica  panel.  Amplifiers  in- 
clude the  above  and  transformer, 
etc.,  all  ready  to  wire. 

Audion  Control  Panel $7.50 

One  Step  Amplifier 10.00 

Audion  Control  Panel  and  One  Step  Amplifier  on  Large  Panel. . . 17.50 

Two  Step  Amplifier  on  Large  Panel 20.00 

You  may  pay  more,  but  you  can’t  buy  better. 

The  PRECISION  EQUIPMENT  CO. 


2437  Gilbert  Are. 


Dept.  C 


Cincinnati,  Ohio 
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CON 


INSTITUTE 

25  Elm  Street,  New  York  City 


More  than  200  young  men  are  enrolled  in  our  classes 
preparing  for  employment  in  the  Merchant  Marine. 

The  demand  for  EXPERT  WIRELESS  OPERATORS 
is  enormous.  The  position  is  most  remunerative  and 
the  work  is  unusually  pleasant. 

The  junior  ship  operator  receives  $100  per 
month,  the  senior  $125  per  month,  to  which  is 
added  $3.00  per  day  subsistence  pay  when  the  ship 
is  in  port. 

You  may  enjoy  the  life  of  a globe-trotter  and  receive 


Telephone,  Barclay  7810 


this  salary  by  studying  from  three  to  four  months  at 
the  Institute. 

Prospective  applicants  are  urged  to  investigate  our 
course  before  enrolling  elsewhere.  Remember  that  by 
far  the  greatest  number  of  assignments  to  the  ship  serv- 
ice are  made  in  New  York  City. 

The  Trans-oceanic  Division  of  the  Marconi  Company 
is  in  need  of  expert  Continental  Morse  operators. 

Write  us  for  facts  regarding  the  present  radio  situ- 
ation. 

We  have  more  than  6,000  graduates  to  our  credit. 


AMERICA’S  FOREMOST  SCHOOL 

FOR  INSTRUCTION  IN 

WIRELESS  TELEGRAPHY 

Afternoon  and  Evening  Classes  throughout  the  year. 

Branch  School : New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 

Address  all  inquiries  to  Director  of  Instruction 


JOHN  FIRTH  & COMPANY,  Inc. 

81  NEW  STREET.  NEW  YORK 


SOLE  DISTRIBUTORS  OF  THE  BALDWIN  MICA  DIAPHRAGM 
TELEPHONES,  BALANCED  ARMATURE  TYPE.  THE  MOST  SEN- 
SITIVE TELEPHONE  ON  THE  MARKET.  STANDARDIZED  BY  ALL 
THE  NAVIES  OF  THE  WORLD.  SCIENTIFIC  INVESTIGATORS 
PRONOUNCE  THE  BALDWIN  “TYPE  E”  THE  ONLY  PHONE  SUIT- 
ABLE FOR  USE  WITH  THE  MARCONI  VACUUM  TUBE. 


Type  C — Navy  Standard 
Type  D — Smaller  Type 


Type  E — Newest  Type 
Type  F — Smaller  Type 


Write  for  Catalogue 


MANUFACTURERS  OF  U.  S.  NAVY  STANDARD  LEYDEN  JARS, 
SILVER  AND  COPPER  DEPOSIT,  KOLSTER  PORTABLE  DECRE- 
METERS,  WAVE  METERS,  AND  ALL  HIGH  CLASS  MEASURING 
INSTRUMENTS. 
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Head  Sets 

Equipped  with  Non-conducting 
spool  heads  and  slotted  pole 
tips  which  eliminate  eddy 
current  losses 

All  operating  parts  of  the  Stromberg- 
Carlson  Radio  Head  sets  are  housed  in 
dust-proof  and  moisture-proof  alumi- 
num cases.  Diaphragm  is  mounted 
metal-to-metal.  Temperature  varia- 
tion will  not  disturb  the  airgap  adjust- 
ments. Each  set  is  wound  to  a re- 
sistance of  2,000  ohms  with  pure 
copper  wire  and  furnished  complete 
with  6-foot  moisture-proof  cord  at- 
tached. This  set,  while  it  is  construct- 
ed strong  and  durable,  is  very  sensi- 
tive. For  use  ashore  or  aboard  ship. 

Bulletin  No.  1206  Gives 
Full  Particulars.  IF rite. 

u STROMBERG-CARLSON 
ft  TELEPHONE  MFG.  CO. 

Rochester,  N.  Y..  U.  S.  A. 


A sample  set  will  b©  sent  upon 
receipt  of  $12.  Try  it  In  your  own 
station  for  private  and  commer- 
cial Radio  Service.  Money  re- 
funded if  not  satisfied,  g™ 


RADIO  EXPERIMENTERS,  ATTENTION! 

Over  1500  other  radio  experimenters  ere  saving  large  amounts  on  their  purchases  of  radio 
and  electrical  equipment.  They  are  purchasing  through  this  association  almost  everything  adver- 
tised in  this  magazine.  They  are  saving  money  on  everything  they  buy,  whether  it  is  raw  material 
■or  the  finished  instrument. 

$ 7.00  telephone  receivers  are  purchased  at  10%  saving. 

$18.00  loud  speaking  telephones  net  them  $1.50  saving. 

$ 7.00  VT  Tubes  are  being  purchased  at  a 50tf  saving. 

$ 4.50  Amplifier  transformers  at  a 25<#  saving. 

$17.00  Audion  control  cabinets  net  them  $1.75  saving. 

You  also  can  make  these  savings  which  bring  you  the  goods  of  almost  every  manufacturer 
advertised  in  this  magazine  at  a saving  of  from  5 to  20%  on  the  prices  advertised.  Write  for 
immediately.  We  can  save  you  money  on  anything  electrical  which  you  intend  to  buy. 

By  buying  through  the  association  you  are  assured  that  your  order  will  be  filled  the  day  it 
arrive*. 

SPECIAL  OFFER: 

Members  can  obtain  a limited  number  of  4 Volt,  60  Ampere,  Marko 
storage  batteries  for  $7.00  net.  A limited  number  of  “B”  batteries  offered 
at  a saving  of  25<?  on  advertised  price  $1.25  (22  Volt  fixed). 

MUTUAL  PURCHASERS  ASSOCIATION 

2-4  Stone  Street  (Dept.  A.G.-A.)  New  York 
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post)  is  the  probable  cause  for  the 
government  inspector  who  views  the 
quivering  remains  wondering  whether 
it  is  an  exhibition  of  lightning  arrest- 
ers or  a miniature  reproduction  of  No. 
Man’s  Land. 

Experimenters  who  spend  a num- 
ber of  perfectly  good  and  healthy  dol- 
lars in  the  purchase  of  Litz  wire  in. 
order  to  reduce  the  high  frequency  re- 
sistance of  their  circuits,  connect  it 
carelessly  and  loosely  to  what  should 
be  termed  a “subterranean  binding 
post” — that  is,  one  which  requires  ex- 
tensive excavation  of  dust  and  dis- 
turbing the  clutter  of  cigarette  ashes 
and  the  other  things  around  it  in  order 
to  correctly  place  an  inoffensive  and 
long  suffering  wire.  Then  the  wire  is 
carefully  draped  around  the  table  in 
imitation  of  the  course  of  the  Missis- 
sippi River,  the  remainder  which  the 
small  fifteen  foot  table  will  not  accom- 
modate being  looped  up  on  a gas  jet. 
The  experimenter  then  pounces  upon 
the  helpless  apparatus  which  has  en- 
dured much,  and  proceeds  to  prove 
that  Litz  wire  is  a snare  and  a delu- 
sion. He  spent  his  good  money  for  it 
and  imagines  that  he  has  given  it  a 
fair  trial.  Results?  Nothing  from 
nothing  equals  their  numerical  value. 
And  so,  when  later  on,  he  meets  with 
station  owners  or  operators  who  extol 
Litz  wire,  he  opens  wide  his  face 
and  shames  the  hyena  with  his  mirth. 
You’ve  met  the  type  1 

The  number  of  weird  schemes  and 
queries  submitted  to  the  editorial 
staffs  of  the  magazines  devoted  to 
radio,  indicate  how  far  in  advance  of 
the  scientists  are  some  of  our  amateur 
station  owners.  At  the  moment  I have 
in  mind — with  apologies  to  Wool  Soap 
Eddie — one  who  sent  in  a letter  with 
a sketch  of  a row  of  trees  standing  be- 
side a house  with  a wire  running  from 
tree  to  tree  and  into  the  house.  The 
height  of  the  trees,  the  distance  apart, 
the  height  and  length  of  the  wires, 
were  all  carefully  set  forth,  even  the 
information  that  the  trees  were  des- 
cendants of  the  maple  family,  was  in- 
cluded. It  was  requested  that  the 
wave  length  of  this  multiple  tree  an- 
tenna be  furnished. 

As  the  writer  neglected  to  supply 
information  as  to  the  number  of  pick- 
ets in  the  fence  surrounding  the  house, 
the  editors  were  unable  to  answer  the 
question. 

Much  of  the  hit  or  miss  trust  to 
luck  method  of  assembling  and  hand- 
ling the  transmitter  also  naturally  re- 
sults in  as  many  different  degrees  of 
failure.  Transformers  are  often  con- 
nected to  a condenser  capacity  of  a 
greater  value  than  they  are  able  to 
supply.  Loose  connections,  careless- 
ly arranged  power  circuits,  and  indif- 
ferent antenna  and  ground  connec- 
tions, all  contribute  to  negative  re- 
sults. 

] f a few  simple  rules  are  followed 
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increased  efficiency  will  be  produced 
in  many  cases.  First  comes  cleanli- 
ness. All  apparatus  and  the  operating 
table  should  be  cleaned  often.  Do  not 
allow  dust  to  accumulate,  or  the  bind- 
ing posts  or  switch  contacts  to  become 
corroded  or  dirty.  Run  all  leads  as 
directly  as  possible  and  do  not  allow 
loose  ends  to  wander  at  will  about  the 
table.  It  is  preferable  also  to  solder  a 
terminal  on  each  wire.  Arrange  the 
circuits  as  far  as  possible  so  that  the 
coupling  between  circuits  is  confined 
to  the  coils  designed  for  this  purpose. 
Very  often  poor  results  are  obtained 
as  a result  of  a system  of  wiring 
which  resembles  the  freight  yards  of 
a railroad  terminal.  Especially  in  cir- 
cuits designed  for  undamped  recep- 
tion, cleanliness  and  arrangement  of 
wires  plays  an  important  role.  A little 
resistance  may  make  the  whole  differ- 
ence between  success  and  failure. 
Make  soldered  connection  wherever 
possible.  See  that  all  binding  posts 
are  kept  clean  and  tight.  Keep 
switches  clean  and  making  good  con- 
tact, and  a great  many  troubles  will 
disappear. 

For  reception  of  undamped  waves, 
the  condenser  values  should  be  rela- 
tively small  compared  with  those 
which  would  ordinarily  be  used  for 
spark  reception.  If  an  amplifier  be 
used,  reversing  input  leads  or  tickler 
leads  may  make  all  the  difference  be- 
tween success  and  failure.  Correct 
polarity  of  both  batteries  is  necessary 
also,  as  well  as  the  proper  amount  of 
voltage.  Less  precaution  is  necessary 
when  using  the  crystal  detector,  but 
when  it  is  considered  how  small  is  the 
amount  of  energy  being  handled,  it 
should  be  realized  that  too  much  pre- 
caution cannot  be  taken. 

On  the  transmitter,  use  leads  of  suf- 
ficient circular  mil  area  to  prevent  a 
high  impedance  and  consequent  low 
power  factor.  It  does  not  avail  much 
to  have  1,000  apparent  watts  flowing 
and  only  0.3  kw.  in  the  transformer. 
If  the  transformer  is  rated  at  7,000 
volts,  do  not  use  a spark  gap  of  such  a 
length  that  the  condenser  voltage  must 
rise  to  15,000  volts  to  break  it  down. 
If  the  outfit  boasts  a motor  generator, 
see  that  the  bearings  get  clean  lubri- 
cating oil.  It  may  not  seem  necessary 
for  two  surfaces  rubbing  against  each 
other  at  a high  speed  to  have  any  lu- 
brication, but  years  ago  somebody  es- 
tablished the  custom  of  looking  at 
motor  generator  bearings  once  in  a 
while  to  see  that  they  were  getting  oil. 
We  might  as  well  cater  to  custom  as 
long  as  it  saves  the  delay  and  expense 
incident  to  getting  new  bearings. 

The  best  commutator  advice  ever 
printed  for  the  inexperienced  is  “let  it 
alone.”  If  the  temptation  to  fix  it  be- 
comes too  great  to  be  overcome,  how- 
ever, take  the  precaution  to  throw 
overboard  all  the  cold  chisels,  files. 


C-W 

Motor  Generator  Sets 

for 

Wireless  Telegraphy 


and 


Wireless  Telephony 


Embodying  the  well-known  C-W  standards  of 
dependability,  precision  and  endurance  these 
instruments  carry  the  indorsement  of  engi- 
neers and  operators  afloat  and  ashore.  De- 
signed for  submarines,  land  stations,  ships, 
aeroplanes,  portable  hand  operated  stations, 
etc. 

For  further  information  please  communicate 
with  our  nearest  branch. 
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SPECIAL 

OFFER 

1917 

| Year  Book  of  Wireless  Telegraphy  and  Telephony 

Regular  Price  $2.50 

Special  Price  $1.75 

With  Wireless  Age 
one  year  (new  or  renewal) 

Only  $3.50 

SAVE  A DOLLAR 

This  offer  may  not  be  repeated  as  our  supply  of  these  books  is  limited.  | 

WIRELESS  PRESS,  Inc. 

Dept.  Y — 64  Broad  Street 
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DUCK’S  I I Prize  Contest  Announcement 


No.  14  Big  200  Page 
Wireless  ud  100 
Page  Electrical 

CATALOG 

JOST  OFF  THE  PRESS 


Any  radio  amateur  will  toll  yon  there  is  no 
catalog  to  take  the  place  of  Duck's,  and  that 
it  is  a Beacon  Light  to  guide  you  in  the 
selection  of  your  apparatus. 

Send  12c  for  thm  Wirmlm**  Catalog  and  6c 
for  thm  Electrical  Catalog.  This  amount 
may  be  deducted  on  first  dollar  purchase. 

Great  cost  of  catalogs  and  low 
prices  prohibit  distribution  otherwise 


THE  WILLIAM  B.  DUCK  CO. 
239-241  Superior  St,  Toledo,  Ohio 


lO  DAY  SPECIAL 


RADIO  a 
TELEPHONY  n 

■ - D 

Total  Value  86.50 

Postage  Outside  U. 


2 YEAR 

SifcacrirtiM  t.  Tk 

WIRELESS  AGE 
Special  80.50 , 

8.  80c  Extra. 


Articles  submitted  to  be  printed  in  July  issue  on  the  subject. 

“A  Sensitive  and  Compact  Portable  Receiver.” 

Closing  date,  May  10,  1920. 

Summer,  with  its  vacations  and  days  when  one  loves  to  be  out  of 
doors,  is  on  its  way,  and  many  will  begin  to  plan  the  construction  of  ap- 
paratus which  is  sufficiently  portable  to  permit  its  inclusion  in  the  camp 
kit,  or  the  holiday  trunk.  There  have  been  a great  many  developments 
since  the  last  holiday  season  when  Government  regulations  permitted  the 
use  of  radio  apparatus,  as  a result  of  which  portable  devices  now  in  exist- 
ence will  have  become,  perhaps,  more  or  less  obsolete.  The  portable  re- 
ceiver should,  if  possible,  include  a vacuum  tube  detector.  The  great  ob- 
jection to  the  use  of  this  detector  in  a portable  receiver  lies,  of  course,  in 
the  necessity  for  a heavy  battery  for  filament  current  supply. 

In  the  case  of  the  outfit  being  taken  on  a cross-country  hike,  dry  bat- 
teries or  a low  ampere-hour  capacity  storage  cell  may  be  substituted.  In 
the  case  of  the  camp  outfit  where  no  supply  current  is  available,  the  crystal 
detector  has  to  be  depended  upon,  but  in  the  case  of  one  who  goes  to  the 
sea-shore  or  to  some  summer  resort,  it  should  either  be  possible  to  rent 
a storage  battery  from  some  handy  garage  or  to  devise  a means  whereby 
the  detector  tube  may  be  supplied  from  the  lamp  socket  in  one’s  room. 

PRIZE  CONTEST  CONDITIONS — Manuscripts  on  the  subject  announced  above  are  judged 
by  the  Editors  of  The  Wireless  Age  from  the  viewpoint  of  the  ingeniousness  of  the  idea 
presented,  its  practicability  and  general  utility,  originality,  and  clearness  in  the  description. 
Literary  ability  is  not  needed,  but  neatness  in  manuscript  and  drawing  is  taken  into  account. 
Finished  drawings  are  not  required,  sketches  will  do.  The  contest  is  open  to  everybody.  The 
closing  date  is  given  in  the  above  announcement.  The  Wireless  Age  will  award  the  following 
prizes:  First  Prize,  $10.00;  Second  Prize,  $5.00;  Third  Prize,  $3.00,  »n  addition  to  the  regular 
space  rates  paid  for  technical  articles. 

All  manuscripts  should  be  addressed  to  the  Contest  Editor  of  The  Wireless  Age 


WIRELESS  PRESS,  68  Braad  Street,  New  Yerk 


Advanced  Radio  Students 
read 

The  Radio  Review 

The  new  British  Publication  devoted  to 
Radio  Science. 

A Monthly  Record  of  Scientific  Prog- 
ress In  Rndlo  Telegraphy  and  Telephony. 

Subscription  price  $7.16  per  year  In 
U.  a and  Canada. 


Send  all  orders  to 

WIRELESS  PRESS.  Inc.,  04  Broad  St.. 
New  York. 


hammers,  and  sledges  at  hand  before 
attacking  it.  Give  the  unfortunate  re- 
pair man  a chance. 

Much  may  be  said  about  storage 
batteries  and  their  care,  but  the  main 
points  are:  keep  the  battery  clean; 
watch  for  acid  creeping  and  corrosion ; 
keep  the  plates  covered  with  solution. 
Many  operators  have  discovered  that 
it  is  easier  and  quicker  to  bring  the 
solution  up  to  the  proper  specific  grav- 
ity by  adding  acid  than  by  charging. 
This  is  a tremendously  clever  idea  and 
a great  saver  of  time,  but  such  is  the 
perversity  of  storage  batteries  that 


they  persistently  refuse  to  accept  this 
innovation.  Wise  men  prefer  the  old 
established  methods  and  keep  off  this 
method  of  raising  the  “speegee.”  Do 
not  discharge  beyond  the  point  given 
by  the  maker,  and  do  not  allow  the 
battery  to  stand  idle  when  low.  Place 
it  on  charge  as  soon  as  possible.  Con- 
trary to  opinion  in  some  quarters,  100 
A.H.  stamped  on  a cell  does  not  mean 
that  it  may  be  left  on  short  circuit  for 
one  hundred  actual  hours! 

Too  much  antenna  insulation  is  a 
valuable  fault  in  any  installation.  Too, 
no  one  has  ever  yet  succeeded  in  mak- 


DAYN0R  VACUUM  TUBE  CONTROL ‘PANEL 

This  is  positively  the  latest  type  of  Control  Panel  offered  for 
Amateur  use.  It  is  designed  to  meet  the  requirements  of  the 
exacting  operator  and  experimenter. 

It  is  extremely  flexible  in  operation  and  can  be  used  in  any 
combination  of  circuits. 

This  panel  is  the  forerunner  of  a new  system  of  unit  in- 
struments. 

The  construction  of  this  instrument  is  of  the  best  materials 
obtainable ; bakelite  panel,  dark  oak  cabinet,  graduated  dials  and 
large  composition  knobs,  variable  grid  condenser,  rheostat,  ar.d 
tube  receptacle  mounted  back  of  panel. 

PRICE — less  Bulb  (with  base  for  any  tube  desired) — $15. 
(Wt.  6 lbs.) 

When  ordering  state  base  desired. 

For  full  information  write 

DAYNOR  RADIO  ELECTRIC  COMPANY 

BOX  10S  WILK1NSBURG,  PA. 
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A Real  Electric 

TELEPHONE 

THAT  WILL  OPERATE 

up  to  200  feet  on 
2 ordinary  dry  batteries 

Price  per  set  # | PA 
(2 Phones) 


$1.00 


2 Transmitter* 

and 

2 Receivers.  . 


Send  stamp  for  Catalog 

INLAND-SPECIALTY  CO. 

1560  N.  Robey  Street 
CHICAGO,  ILL. 


(t  it  mrrr  n tt  stranded 
JUlllElV  AERIAL  WIRE 
lc  per  foot,  $9.00  per  thousand 

7 strands  No.  22  solid  copper.  The  Ideal 
radiator.  Strong.  Low  resistance.  Shipping 
weight  16  lbs.  per  1,000  ft.  Send  postage. 

LEE  A.  BATES  wiJS=l8L* 


Here  Is  a Bargain 


THE 

AMERICAN 

MAGAZINE 

THE 

WIRELESS 

AGE 


Total 

Value 


$5.00 


12  big  issues 

Regular  price  25c  per  copy 

$3.00 

12  big  issues 
$2.00  a year 

'S'  $3.50 


State  whether  new  or  renewal  auhecripbom  to  each 
This  offer  expires  April  26 

^ WIRELESS  PRESS.  Inc. 


Dept 


68  Broad  St. 


Naw  York 


ing  the  ground  lead  too  short.  Keep 
the  antenna  resistance  as  low  as  pos- 
sible. A circuit  as  stiff  as  a bar  of 
iron  will  have  difficulty  in  oscillating 
even  though  its  intentions  are  the  best 
in  the  world. 

In  the  oscillating  circuit  use  strip  or 
tubing  if  procurable,  and,  as  in  the 
case  of  the  receiver,  try  and  arrange  so 
that  all  the  coupling  takes  place  in  the 
oscillation  transformer. 

While  it  is  possible  that  the  people 
who  put  up  the  money  for  wireless 
equipment  may  go  to  the  trouble  and 
expense  of  installing  some  appliance 
that  they  do  not  intend  shall  be  used 
by  the  operator,  still  in  the  main,  this 
is  not  the  case,  and  such  scintillating 
schemes  as  tying  or  jamming  in  a cir- 
cuit breaker  so  that  it  cannot  open, 
or  replacing  a fuse  with  an  enormous 
piece  of  wire,  will  never  set  the  world 
of  science  afire.  Innovations  of  this 
character,  too,  are  not  overwhelmingly 
popular  with  the  people  who  have  to 
effect  the  repairs  to  the  outfit  as  a re- 
sult of  such  blacksmith  methods  of 
handling. 

While  meters  will  read  higher  with- 
out their  shunts  and  resistances,  it  is 
customary  to  allow  these  to  remain 
connected  to  their  respective  meters,  if 
only  because  of  the  mental  attitude  of 
the  makers  that  these  are  essential  if 
the  meters  are  to  function  properly. 

Due  to  the  slow  rate  of  progress 
made  by  our  inventors  and  manufac- 
turers, the  elastic  telephone  cord  has 
not  yet  arrived,  and  it  is  better  to  re- 
move the  head  set  when  wandering 
from  room  to  room.  Such  cords  as 
we  are  offered  have  a disagreeable 
habit  of  breaking  when  we  attempt  to 
stretch  them  more  than  a yard,  and 
this  causes  the  receiver  to  function 


Or  QUALITY  , 


K 


| 99.00  for  110- Volt  A.C.  Driving  Motor 
110.00  for  110-Volt  D.C.  Driving  Motor 


High  Voltage — Direct  Current 

Motor  Generators 

This  unit  has  a normal  output 
of  100  watts  (200  mllliamperes 
at  BOO  volts)  with  a voltage 
range  of  200  to  500  volts.  The 

frenerator  Is  compounded  to 
nsure  constant  voltage  under 
variable  load.  It  Is  furnished 
to  operate  on  either  D.  C.  or 
A.C.;  a shunt  motor  being 
supplied  for  D.C.  and  an  in- 
duction motor  for  A.  C.  The 
generator  is  equipped  with  a commutator  of  48  segments,  reducing  the  commu- 
tator hum  to  a minimum. 

Unit  is  complete  with  insulating  coupling  and  mounted  as  illustrated  on  a finished 
base  8"  x 20".  Shipment  can  be  made  immediately. 

Th.  motor  r.o.r.tor  illu.tr. t.d  abovo  1*  only  ONE  of  tho  many  nawly  d.aign.d  radio  .pocialtim 
which  wo  have  ready  for  you.  Writ.  n»  for  description  bulletin*  which  are  being  issued  covering  all 
international  Radio  product*.  Addr.w  Dopt.  No.  24. 

International  Radio  Telegraph  Co.,  newbyorkcitt 


F.  O.  B.  Factory 


Shipping  Weight  80  Lbs. 


. A MASK 
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OP  QUALITY  . 


11  Ask  Anyone  Who  Has  Used  It.  ” 

WHAT  OUR  PATRONS  SAY 

**I  can  hear  the  signals  three 
times  as  loud  and  clear  as  I could 
with  my  old  receivers." 

(Name  on  request). 

BRANDES 
Wireless  Headset 


Superior,"  2000  ohm*,  $7 


TO  |*|  Bit)/  a Branded  Superior 
* *»I/AL  Headset  and  use  it  criti- 
nreep  colly  for  ten  days.  Then , 
urrbn  i/  g does  not  come  up  to 
our  claims  or  your  expectations,  re- 
turn it  and  your  money  will  be  cheer- 
fully refunded.  Test  it— compare  with 
others— for  sensitiveness,  clearness, 
distance.  Prorc  for  yourself  the  fine 
(nullity,  the  "matched  tone."  The  two 
diaphragms,  timed  exactly  alike, 
strengthen  the  signals  and  prevent 
blurring.  Used  by  many  U.  S.  Oov- 
enimeni  exjxrts,  and  experts  abroad: 
by  colleges  and  technical  schools;  and 
by  professionals  and  amateurs  every- 
where. 

Send  4c  for  Catalog  “W." 

C.  BRANDES,  azu-i-s*™, 

INC.  t*w*  SIS  New  York 

WIRELESS  RECEIVER]  SPECIALISTS 


Do  You  Read 
WirelessWorld? 


In  it  you  will  find  articles 
relating  to  the  PRACTICE 
of  Radiotelegraphy  as  well 
as  to  the  THEORY. 

The  QUESTIONS  and 
ANSWERS  SECTION  is 
open  to  YOU  for  the 
SOLUTION  OF  YOUR 
DIFFICULTIES. 

I N S T R U C TIONAL 
ARTICLES  for  Home 
Study  WRITTEN  BY 
EXPERTS. 

REVIEWS  OF  BOOKS 
useful  to  Wireless  Stu- 
dents. The  interests  of 
Operators  are  well  catered 
to.  Now  published  fort- 
nightly. 


“WTRBLISSS  WOULD,"  *4.00  per  annum  for 
America.  Single  Coplea,  26c  Poet  Paid 

WIRELESS  PRESS,  Inr. 

64  Broad  Street  New  York 


When  writing  to  »dverti»er*  please  mention  THE  WIRELESS  AGE 
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Mesco  RadioBuzzer 

With  Shunt  Resistance  — 
U.S.  Navy  and  U.S.  Army 
Standard. 


The  Radio  Officers  of  the  NC  planes, 
after  testing-  all  other  buzzers  decided 
to  use  the  "Mesco"  on  their  radio  equip- 
ment. The  R-34  was  equipped  with 
two  of  them. 

Why?  Because  of  its  reliability  and 
constancy  in  operation;  greater  output 
efficiency;  ease  of  adjustment;  unaf- 
fected by  extreme  variations  in  weather 
conditions;  exposed  wires  eliminated. 

Sparking  Is  almost  entirely  eliminated, 
so  that  the  energy  lost  in  light  and 
heat  in  the  operation  of  other  buzzers 
Is  here  conserved  and  radiated  in  the 
form  of  oscillating  energy. 

This  buzzer  maintains  a constant 
note  and  is  recommended  as  an  exciter 
for  checking  wave-meters  where  pure 
note  and  ample  energy  are  required. 
I.lnt  \ i>.  price 

55.  Mesco  Radio  Buzser $2.05 

Scad  for  Our  Maaaal  N 12 

WIRELESS  TELEGRAPHY 

You  should  have  it  even  if  only  su- 
perficially interested.  Around  about 
you  every  day  you  read  of  some  mar- 
velous occurrence  in  which  wireless 
played  a distinguished  part.  It  may 
not  bo  entirely  clear  to  you.  The  Man- 
ual will  explain  It.  To  the  student  of 
Wireless  Telegraphy  the  Manual  con- 
tains much  that  is  indispensable  to  a 
proper  understanding  of  the  art.  The 
Manual  will  contain  about  200  pages, 
fully  illustrated  on  high-grade  paper 
stock  with  a two-color  cover,  and  will 
be  ready  for  mailing  about  May  1. 

We  ask  twenty-five  cents  ($0.25)  for 
1* — give  yon  a coupon  reeeipt  which  can 
be  applied  on  any  order  amounting  to 
Five  Dollars  ($5.00)  or  more. 

I>o  not  wait  until  some  other  time, 
but  sit  down  now  and  send  your  name 
and  address,  and  get  one  of  the  most 
complete,  comprehensive  and  reliable 
wireless  pamphlets  published. 

Manb&ttan  Electrical  Supply  Company,  Inc. 

New  Yeik,  17  Park  Place  Si.  Lnm,  UN  Plaa  St. 

Ckicaga,  114  Se.  Web  St.  Saa  Fraadsce,  N4  Khm  St. 


poorly,  due,  of  course,  to  the  unmen- 
tionable detector. 

Try  to  confine  sparking  to  the  spark 
gap.  Several  sparks  operating  simul- 
taneously at  different  parts  of  the  wir- 
ing or  switchboard  are  unnecessary. 
The  one  furnished  with  the  set  is  suf- 
ficient. 

Before  proceeding  to  disembowel 
your  receiver,  have  a clear  idea  of 
what  you  propose  to  prove.  It  does 
not  pay  to  cut,  slash,  and  short  circuit 
indiscriminately  and  then  be  able  to 
re-assemble  after  the  new  hook-up  has 
proved  a failure.  In  case  this  hap- 
pens, and  you  give  the  repair  man  a 
chance,  admit  at  once  that  you  have 
perpetrated  improvements.  The  in- 
side of  the  box  may  contain  connec- 
tions fearful  and  wonderful  to  behold, 
but  unless  he  has  reason  to  suspect  it 
has  undergone  something  of  an  ordeal, 
he  will  probably  spend  considerable 
time  looking  elsewhere  for  the  trouble. 

A motor  generator  or  transformer 
name  plate  marked  1,  does  not  imply 
that  this  is  the  minimum  power  at 
which  it  may  be  worked;  when  in- 
creasing power,  it  is  better  not  to  wait 
until  the  apparatus  bursts  into  flames 
before  deciding  that  perhaps  the  al- 
lowable increase  in  temperature  is  be- 
ing exceeded.  Horsepower  is  horse- 
power, much  the  same  as  “pigs  is 
pigs,”  but  if  your  motor,  marked  for 
instance,  3 HP,  shows  a tendency  to 
slow  down  when  you  attempt  to  pile 
on  the  load,  do  not  decide  at  once  that 
the  particular  three  horses  that  the 
manufacturer  of  your  motor  had  in 
mind  must  have  been  emaciated,  un- 
derfed, and  on  the  point  of  death. 

Of  course  all  this  has  been  written 
many  times  before.  The  only  reason 
we  keep  on  writing  the  same  stuff  is 
that  we  live  in  hopes  that  some  of 
those  who  know  better  will  come  to 
think  there  is  something  to  it. 


Sea,  Lancf 
and  Air” 

Pobllshed  by  the  'Wireless  Press, 
Sydney,  N.  S.  W. 

Controlled  by  Amalgamated  Wire- 
less ( Australasia),  Ltd. 

I-IERE  you  have  a new  monthly  journal, 

1 1 published  in  Australia  for  radio  men 
everywhere. 

Its  72  pages  of  interesting  text,  illustra- 
tions and  diagrams  present  the  very  latest 
developments  in  wireless  work. 

All  Australasian  matters  relating  to  Radio 
Telephony,  Radio  Telegraphy,  Mercantile 
Marine,  Navy  and  Aviation  are  described 
and  illustrated  fully — right  up  to  the 
minute. 

Technical  subjects  are  described  in  sim- 
plest terms. 

Price  $3.00  per  year 
26  cents  per  copy 

For  sale  by 

WIRELESS  PRESS,  Inc. 

64  Broad  Street, 

New  York 


Amateurs,  Attention! 

THE  “RVA”  SERVICE,  owing  to  its 
need  for  more  room,  which  was  not 
available  at  our  former  location,  has 
moved  to  the  address  given 'below.  In- 
creased facilities  now  make  it  possible 
for  us  to  give  you  better  and  quicker 
service  than  ever.  The  new  Binders  for 
the  “RVA’’  BULLETIN  are  ready.  10a 
brings  Binder,  Bulletins  and  Bargain 
Lists. 

J.  DONALD  VANDERCOOK 
Elmhurst,  Illinois 


CONOIIFST  New  Enslith  Publication 
laUHVIUCJ  1 Devo,^  IO  Science.  In- 
vention  and  Industry.  You  will  like  it.  Send  30c 
for  specimen  copy. 

Wireless  Press,  Inc. , 64-  Broad  St.f  - New  York 
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WASHINGTON  DISTRIBUTORS  FOR  WIRELESS  IMPROVEMENT  APPARATUS 

Realising  the  great  and  growing  need  of  a single  supply  house  that  could  furnish  Instantaneously  all  radio 
apparatus,  the  National  Radio  Supply  Company  comes  to  you  with  a message  that  will  appeal  to  all  that  have  a 
want  in  radio  apparatus  to  supply.  On  April  10,  1919,  our  concern  represented  and  was  authorised  sales  agency  for 
40  different  concerns.  Today  91  of  America’s  foremost  wireless  firms  have  placed  their  apparatus  and  sales 
agency  with  us.  Think  of  the  convenience  this  means  to  you.  You  get  Just  what  you  want  in  the  radio  line 
Just  when  yon  want  it. 


apparatus  than  any  other  similar  book  ever  published  by  any  concern  outside  of  the  National  Radio  Supply  Com- 
pany. To  those  who  already  have  this  wonderful  catalog,  the  new  price  bulletin  Issued  monthly  will  be  forwarded 
upon  request  for  same.  Our  supply  of  the  above  becomes  obsolete  after  April  15th  as  this  issue  will  be  entirely 
exhausted. 

SPECIAL  NOTICE  TO  AM  A TEURS.  nnWo  concerns  and  schools:  Our  now  catalog  will  bo  ready  for  distribution 
May  I.  1920 , consisting  of  125  pages  of  the  most  interesting  display  of  radio  apparatus  ever  published  in  any  catalog. 
In  addition  to  the  display  of  radio  apparatus , this  catalog  will  contain  75  hook-ups , one  page  showing  radio  symbols 
used  extensively  by  all  radio  manufacturars.  Prompt  shipments  will  bo  made  on  any  of  the  apparatus  listed  in  this 
catalog;  and  while  it  is  impossible  to  list  ovary  piece  of  apparatus  that  we  handle , a postal  card  will  bring  you  prices 
on  any  other  apparatus  not  listed  in  our  catalog. 

Fifteen  cents  in  stamps  will  bring  this  new  catalog  to  your  door.  The  hook-ups  alone  will  be  worth  many 
times  the  price. 

I.et  our  radio  expert  answer  your  questions  wlthtout  charge.  Advice  given  to  those  who  contemplate  putting 
In  a wireless  set;  stamped,  addressed  envelope  must  be  Included  with  your  Inquiry. 

NATIONAL  RADIO  SUPPLY  CO..  “The  Nation's  Clearing  House,”  Dept.  124,  808  9th  St.,  N.  W.,  Washington,  D.  O. 

Our  storeroom  displays  several  thousand  dollars  in  radio  apparatus.  When  In  Washington,  we  cordially 
invite  you  to  visit  our  store  and  look  over  our  line.  Direct  outlet  for  the  South. 

References:  Second  National  Bank,  Washington,  D.  C. 

Members  of  Merchants  and  Manufacturers  Credit  Association,  Washington,  D.  C. 
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Make  Your  Own 

WIRELESS  APPARATUS 


SAVE  'A 

It’*  easy  to  make  your  own  at  home 
with  the  aid  of  theae  4 up-to-date 
books  that  you  can  understand.  Each 
has  over  72  pages  and  over  60  illustra- 
tions. 3 color  cover,  size  5x7  inches. 


uaon  a wren-rag  trleoraphy  i* 

a coarse  In  the  elementary  principles  which 
yon  must  understand  to  obtain  good  results. 


WIRXLE8S  CONgTRUOTIOS  US  INSTAL- 
LATION JOB.  BEGINNERS  gives  complete 
details  with  working  drawings  for  making 
simple  hat  good  sending  and  receiving  ap- 
paratus and  erecting  aerials,  etc. 

TH2  OPERATION  Of  WIRELESS  TELE- 
GRAPH APPARATUS  shows  how  to  obtain 
best  results  and  greatest  ranges  with  all 
kinds  of  apparatus,  bow  to  tune  the  station 
to  200  meters,  use  a wave  meter,  apply  for 
license,  etc. 


EXPERIMENTAL  WIRELESS  CONSTRUC- 
TION gives  details  with  working  drawings 
for  making  more  elaborate  and  student  send- 
ing and  receiving  apparatus,  complete  sets, 
etc. 


Albany  Radio  Club 

TP  HE  meeting  night  of  the  Albany 
-*■  Radio  Club  has  been  changed  to 
Monday  evenings,  instead  of  every  sec- 
ond Tuesday,  and  hereafter  the  weekly 
sessions  will  be  held  in  the  Y.  M.  C.  A. 
building,  Albany  New  York. 

This  club  has  installed  a modem  re- 
ceiving set  and  a number  of  distant 
stations  have  been  heard.  Temporari- 
ly, a six-inch  coil  is  to  be  used  for 
transmitting,  but  it  is  expected  that 
this  will  be  replaced  by  a transformer 
in  the  near  future.  Other  equipment 
includes  a number  of  buzzer  sets  which 
have  been  installed  to  help  the  younger 
members  to  master  the  code. 

E.  C.  Tasolett,  president  of  this  club, 
has  a private  radiophone  set  and  is  giv- 
ing concerts  every  Saturday  evening 
which  are  enjoyed  by  amateurs  within 
a radius  of  fifteen  to  twenty  miles. 

The  members  of  the  Albany  Radio 
Club  would  like  to  hear  from  amateur 
organizations  and  a wide-open  invita- 
tion to  this  end  is  extended  by  Herbert 
Ammenheuser,  corresponding  secre- 
tary. 


AMERICAN  ELECTRO 
TECHNICAL  APPUANCE  CO. 
23S  Fulton  St.,  New  York  City 


THIS  AUDION  PANEL 
as  illustrated  without  hulb  - - $13.00 

Without  cabinet  or  bulb  - - » HK50 

We  are  not  responsible  for  the  delay  of  ou 
catalog ; 10c.  will  bring  it  to  you  as  soon  aa  it  is 

from  the  Printer. 

We  have  all  the  necessary  and  interesting 
apparatus  and  parts  for  the  Amateur. 

SPECIAL  Receiving  Set  - - • $6.00 

Arlington  Tuner  • 15  00 

SPECIAL  Crystal  Detector  - - .75 

SPECIAL  Switch  Points  20c.  per  Doz. 


through 


35c  ^ 


$1.00 


Postpaid  THREE 

GET  THEM  NOW 

PRICE  MAY  ADVANCE  ANY  DAY 

COLE  & MORGAN,  Inc.  Publisher* 
P.  O.  Box  473  New  York 


THE 

NEW 

NAVY 

MANUAL 

OF 

RADIO 
LEGRAPI 

$1.75  Po.lp.id 


With  one  ff.i  i iulvcriptioo  to 

THE  WIRELESS  AGE 

(Nfiw  or  leoewal) 

For  only  $3.25 

Send  all  order,  to 

n.nt  N WIRELESS  PRESS 
Uept.  I!  gg  Bread  St.,  NawTark 


Clean  English  in  Wireless 

HAS  it  ever  occurred  to  those  oper- 
ators of  radio  telephone  stations 
in  the  vicinity  of  metropolitan  centers 
and  elsewhere  that  what  is  being  said 
by  them  is  being  heard  by  hundreds 
and  perhaps  thousands  of  ears  ? 

Has  it  ever  occurred  to  those  experi- 
menting with  radiophones  that  they 
may  be  “getting  out”  when  they  think 
they  are  not  being  heard  ? 

In  asking  these  questions,  we  have 
in  mind  a radiophone  conversation  car- 
ried on  between  two  amateur  stations 


ELECTRICITY 

You  will  find  In  HAWKINS 
GUIDI.S  Just  what  you  ne«l  to 
know  about  electricity.  In  simplo 
everyday  language — complete, 
concise,  to  tho  point.  In  questions 


BM i 


and  answers.  A complete  standard 
course  in  Electrical  Engineering. 
Send  for  your  set  today  to  look 


HAWKINS 
ELECTRICAL 
GUIDES 


EXPERIMENlAL 

• SCIENCE  • 


CHEMISTRY  • 

A New  Magazine  of  Sci- 
ence for  the  Experimen- 
ter and  Practical  non- 
Technical  Man. 


• PHYSICS 

. ^ 'i  . — ^ First  Issue  out  May  5th. 

KADI  $1.50  per  year;  Canada 

< $1.75,  ‘New  and  Original.’ 


WRITTEN  BY  AUTHORITIES 

Literature  Sent  on  Request 

Send  In  Your  Subscription  NOW! 

Experimental  Science  Publishing  Company 

710  Fourteenth  Street  Washington,  D.  C. 


3500  PACES  . 

4700 PICTURES  ' 

POCKET  SIZE 
FLEXIBLE  COVERS 
$1  A NUMBER 
$1  A MONTH 

I Magnetism— Induction— 

I Experiments — Dynamos — 

| Electrio  Machinery — Motors 
— Armature*!* — Armaturo  Windings — Installing  of  Dyna- 
mos— Electrical  Instrument  Testing — Practical  Manage- 
ment of  Dynamos  and  Motors^Diatribution  Systems — 
Wiring — Wiring  Diagrams — .Sign  Flashers— Storage  Bat- 
teries— Principles  of  Alternating  Currents  and  Alternators 
— Alternating  Current  Motors  — Transformers  — Con- 
verters— Rectifiers — Alternating  Current  Systems — Cir- 
cuit Breakers— Measuring  Instruments — Switch  Boards 
—Power  Stations— Installing — Telephone — Telegraph — 
Wireless — Bells — Lighting — Railways.  Also  many  niod- 
| ern  Practical  Applications  of  Electricity  and  Ready  Rcfor- 
I once  Index  of  the  10  numbers. 

Shipped  to  you  FREE.  Not  a cent  to  pay  until  you  see 
the  btwks.  No  obligation  to  buy  unless  you  are  satisfied. 
1 Send  coupon  now — today — and  get  this  great  help  library 
' and  see  if  it  is  not  worth  $100  to  you — you  pay  $1.00  a 
month  for  10  months  or  return  it. 
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THEO.  AUDEL  A CO.,  72 
Fifth  Ave.,  N.  Y.  Please 

submit  for  examination  Hawkins 
Electrical  Guides  (Price $1  each). 
Shin  at  once,  prepaid,  the  10  numbers.  If 
satisfactory.  I agree  to  send  you  $1  within 
seven  days  and  to  further  mall  you  $1  aocb 
month  until  paid. 
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TYPE  800 

Balanced  Condenser 


Mounted  or  unmounted.  Made  in 
three  capacities.  Carried  by  most 
good  dealers,  price  $7.50  and  up. 

Bulletins  Y and  Z,  sent  for 
4c  stamps,  show  our  complete 
line  of  high  grade  moderately 
priced  apparatus  for  the  modern 
Radio  Laboratory. 


CLAPP  EASTHAM  CO. 

161  Main  Street  Cambridge,  Mass. 


in  the  vicinity  of  New  York  City  on  a 
recent  date,  when  the  ether  was  thor- 
oughly contaminated  with  foul  and 
profane  language. 

This  wireless  game  is  a great  game, 
and  those  of  us  who  are  interested  jn 
it  should  do  all  we  can  to  foster  inter- 
est on  the  part  of  others.  We  carythink 
of  nothing  which  will  so  quickly  kill 
the  game  as  thoughtlessness  is  the  re- 
spect just  mentioned.  In  the  old  days 
when  all  amateur  radio  was  strictly 
telegraph,  we  presume  that  those  who 
were  unable  to  express  themselves  in 
clean  English  gave  little  thought  as  to 
what  they  might  say,  since  there  was 
always  a feeling  that  only  the  initiated 
few  would  be  able  to  understand  them, 
but  with  amateur  phones  coming  into 
general  use,  unless  we  are  mistaken, 
the  entire  family  “sits  in”  for  the  even- 
ing concert.  After  reading  the  above 
may  we  suggest  the  use  of  a little  im- 
agination ? 


Queries  Answered 

Answers  will  be  given  in  this  department  to 
questions  of  subscribers,  covering  the  full  range 
of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are 
of  general  interest  to  readers  will  be  published 
here.  The  subscriber's  name  and  address  must  be 
given  in  all  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necessary  they 
must  be  on  a separate  sheet  and  drawn  with  India 
ink.  Not  more  than  five  questions  of  one  reader 
can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 


H.  A.  T„  Brooklyn,  N.  Y.: 

In  reply  to  your  several  queries;  prior 
to  the  assignment  of  WSE  to  the  Sea  Gate 
Station,  their  call  was  “SE.”  Sea  Gate 
abandoned  the  magnetic  detector  in  1912. 
This  station  rated  314KW,  and  used  a non- 
synchronous  spark  gap. 

The  call  for  the  Manhattan  Beach  Sta- 
tion was  “DF”  (Dreamland,  Coney  Island). 
There  is  no  data  available  as  to  the  date 
on  which  the  Manhattan  Beach  Station  was 
opened.  A straight  gap  was  used. 

The  United  Wireless  Co.  was  absorbed 
by  the  Marconi  Company  in  1912. 

The  range  of  the  station  at  42  Broadway, 
New  York,  “NY,”  which  was  shut  down  in 
August  of  1912,  was  about  300  to  400 
miles  day  time.  It  was  verv  common,  how- 
ever, for  “NY”  to  work  distances  of  sev- 
eral thousand  miles. 


HOOK  ’ER  TO  YER  BULB 


Any  single  wire  aerial  25  x 40  feet  will  do  anywhere 
A C./W  20,000  meter  tuner  for  only  $8.00 

Wound  with  the  celebrated  INVOLUTE  coils.  The  only  tuner  in  the 
world  for  amateur  use,  licensed  under  Marconi  Patent  No.  763772, 
that  gels  all  the  European  stations  with  one  bulb  and  one  wire 
aerial  anywhere,  using  no  tickler  coil.  No  movable  coils,  no  loose 
connections,  no  trouble.  Condensers  help  in  the  tuning  but  are  not 
needed  to  get  the  arc  stations.  Only  one  tuner  of  each  kind  sold  at 
this  price  in  each  city.  Act  quick  and  if  you  are  the  second  or  third 
we  will  give  the  names  of  those  ahead  of  you. 


WE  SELL  THE  COILS  SEPARATELY  FOR  PANELS 
Coils  for  any  of  our  tuners  boxed  in  small  container,  waxed,  tapt,  marked  and  with  wiring 
diagram,  for  only  $6.00. 

TRESCO- DAVENPORT,  IOWA,  or  Your  Local  Dealer 

Send  five  cents  in  stamps  for  our  new  catalog,  having  names  and  wave  lengths  of  all  world 
stations,  wireless  alphabet,  and  International  abbreviations.  Just  off  the  press. 


The  station  at  Bush  Terminal,  Brooklyn, 
“WCG”  has  always  been  owned  by  the 
National  Electric  Signaling  Co.,  now  the 
International  Radio  Co. 

We  are  uncertain  as  to  when  the  Cape 
Hatteras  station,  “HA,”  opened  up,  but  it 
was  probably  in  the  fall  or  winter  of  1907. 
This  station  was  closed  April  7,  1917. 

We  are  unable  to  say  definitely  as  to 
when  the  first  time  signals  were  sent  out  by 
radio.  The  regular  transmission  of  time 
signals  in  the  U.  S.  commenced,  however, 
directly  after  the  completion  of  the  Arling- 
ton station  in  the  late  fall  of  1912. 

At  the  time  when  Jack  Binns  sent  out 
the  first  “SOS”  from  the  S.  S.  Republic 
there  were  about  400  vessels  which  carried 
radio. 

The  Marconi  Service  News  has  been 
changed  to  “World  Wide  Wireless.”  and  we 
suggest  that  you  communicate  with  the  Radio 
Corp.  of  America,  Woolworth  Bldg.,  N.  Y. 
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M.  K.,  Oakland,  Calif.: 

With  reference  to  the  circuit  diagram  on 
page  34  of  the  September  issue,  the  recep- 
tion of  arc  signals  and  of  spark  signals 
at  their  natural  tone  is  effected  by  adjust- 
ment of  the  switch  marked  “tickler  and  the 
bridging  condenser.  It  is  only  possible 
conveniently  to  switch  from  spark  connec- 
tion to  continuous  wave  connection  when  a 
circuit  is  used  wherein  the  “back  coupling 
is  capacitive.  Such  a circuit  is  shown 
below,  wherein  a switch  has  been  incorpor- 
ated for  change  from  crystal  to  audion 
detector. 


The  110  volt  house  lighting  current  may 
be  used  to  light  the  filament  of  the  audion 
and  to  supply  the  plate  battery.  This  scheme 
cannot  be  made  to  operate  quietly  without 
considerable  difficulty,  the  60  cycle  hum 
being  heard  in  the  telephones  continually. 
It  is  needless  to  point  out  that  this  may 
become  quite  troublesome  in  cases  where 
extremely  weak  signals  are  to  be  received. 

Iron  core  amplifier  transformers  have 
proven  to  be  the  most  satisfactory.  We 
hope  to  be  able  to  publish  in  the  near  future 
an  article  on  how  to  construct  them.  The 
construction  of  an  efficient  amplifier  trans- 
former is  not  a very  easy  problem  for  the 
amateur  inasmuch  as  the  windings  consist 
of  many  thousands  of  turns  of  No.  44  wire. 

It  is  suggested  that  you  use  a switch 
for  the  regulation  of  your  B battery  in 
preference  to  a potentiometer.  The  battery 
will  last  longer  since  there  is  a continuous 
leak  through  the  potentiometer  when  con- 
nected to  the  battery.  A diagram  show- 
ing connection  for  potentiometer  is  given 
below. 


We  regret  that  we  have  no  data  avail- 
able concerning  the  construction  of  De 
Forest  Company’s  radiophone  outfit. 

* * * 

A.  E.  H.,  Toronto,  Canada : 

Asks  for  information  concerning  the 
schedule  and  wavelengths  of  radio  tele- 
phone stations.  Perhaps  some  of  the  read- 
ers of  the  Wireless  Age  will  be  glad  to 
submit  any  information  concerning  the 
wavelength  and  schedules  of  radio  tele- 
phone stations  within  their  receiving  range. 
' There  are  several  amateurs  within  the 
vicinity  of  New  York  City  who  are  oper- 
ating radio  telephone  outfits  on  wave- 
lengths between  200  and  400  meters.  Sev- 
eral of  these  have  been  able  to  communi- 
cate with  points  as  far  west  as  Ohio,  and 
if  you  have  an  outfit  which  is  particularly 
efficient  on  short  wavelengths,  you  should 
be  able  to  pick  these  up.  In  addition  to 
this,  the  Western  Electric  Co.  has  been 
carrying  on  experiments  with  radiophone 
outfits  at  wavelengths  in  the  vicinity  of 
1500  meters.  As  far  as  we  know,  none  of 
the  stations  mentioned  have  regular  sche- 
dules, and  in  fact,  we  know  of  no  other 
stations  which  do  have,  inasmuch  as  all  of 
the  work  is  purely  experimental. 


Another 


Achievement 

The  Grebe  Special  Type  CR-3  Relay  Receiver 


/-N  ""  /»  _ ' 

(r\  St  (C  : 

’ % .'V  __ 


Unparalleled  performance  on  Relay  wavelengths.  . 

Constructed  according  to  the  highest  engineering  and  manufacturing 

This  instrument  was  fully  described  in  Q S T for  March,  1920  and  may 
be  found  on  display  by  the  following  concerns- 


DeabMar-lUl  Ekctnc  C...  PimWrfk,  Pa. 

Hak  EWfcrk  UtiStiM  Cc..  JackimTiic.Fh.  «... 

MaafciWnr  Electrical  Sappl,  C«.,  Not  Y«k,  CUcats,  St  Laaaa 


Picul  Electric  Ca.,  lac.,  Naw  YaA  Cky 
Gaa.  W.  Partis  k Ca.,  WaaUactaa.  D.  C. 


F.  D.  Pkts  Ca.,  lac.,  Bastaa.  Maas. 

A.  H.  GREBE  & CO.,  Inc.,  78  Van  Wyck  Bird.,  Richmond  Hill,  N.  Y. 
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Mignon  “RW4” 

Undamped  Wave 
Receptors 


m V Loom  Couplers 

^1  ■ 1 Loading  Coils 

1^1  ■ I Variometers 
Ji  i Amplifiers 

Strongest,  Most  Distinct  Signals 


••R.W.4”  Sice 


IMPORTANT  NOTICE 

The  Mignon  Sy.tem  Apparatus,  «RW1,"  W W and  “RBD8» 
are  no  longer  manufactured  and  are  superseded  by  the  Improved  “RW-I, 
I-IIWI”  and  “HD1.”  Theae  apparatus  are  manufactured  exclusively  by  the 
MIGNON  MFG.  CORP.,  sole  owners  of  the  Mignon  System  Patents.  (See 

1 *•  ^Vnfkingers78^^!.  be  prosecuted. 


IIS  B*  aw  u « axaau  ■ * — — ■ — — 

Mignon  Manufacturing  Corporation 


Newark,  N.  J. 


aSSlfe, 


Damped  and  Undamped  Wave  w . . 

Apparatus  for  All  Purposes 

Endorsed  by  Radio  Department 

of  D.  L.  nnd  W.  R.  R.  Co. 

Writ*  for  Litaratura 

MIGNON  MFG.  CORP. 

Dept.  E NEWARK,  NEW  JERSEY 


Canadian  Bepresentatlre:  Canadian  Radio  Mfg.  Co^  Bienville,  Qnebec 
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3 inch  Dial  only 


-75  cents 


Postpaid 

3 inch  Dial  with  Knob  mounted $1.30 

Postpaid 


RADIOjl  MEN 

Make  your  apparatus  up  to 
date.  Indicating  dials  now 
available  at  a reasonable  price. 

Made  of  fine  black  polished  composition 
with  radial  lines  and  figures  accurately 
engraved  and  filled  with  brilliant  white. 
Diameter  of  dial  is  3 inches  and  they  are 
3/16  inch  thick.  Bevelled  edge.  We  can 
furnish  dial  alone  or  with  fine  Bakelite 
Knob  mounted.  This  knob  has  a set  screw 
to  clamp  shaft  of  instrument  to  which  dial 
is  to  be  applied. 

If  your  dealer  cannot  supply  you  send  us 
his  name  with  your  order.  Immediate 
deliveries. 


NEW  CATALOG  JUST  OUT,  ready  for  distribution  at  once.  24  pages 
of  real,  live,  up  to  the  minute  illustrations,  news  and  descriptions  of  all 
standard  Radio  parts,  including  the  above  Indicating  Dial. 


Sent  anywhere  upon  receipt  of  10c. 


For  sale  at  all  Radisco  Agencies  and  by 

A.  H.  Corwin  & Co. 

4 West  Park  Street  Newark,  N.  J. 


ARMY  and  NAVY 

Standard  Wireless  Head  Receivers  released  for  amateur  use 

Price  $13.00 

These  head  receivers  are  the  exact  type  used  by 
the  Army  and  Navy  wireless  operators  during  the  war. 
The  Signal  Corps  U.  S.  A.  knew  them  as  #P- 1 1 . 
The  U.  S.  Navy  knew  them  as  C-W  834. 

JAMES  O.  OLIVER  & COMPANY 

20  Nassau  Street  New  York  City 


H.  R.  W.,  Lansing,.  Mich. : 

Encloses  a circuit  diagram  of  the  “SCR 
67”  which  is  reproduced  herewith,  and  re- 


cerning  the  radio  frequency  inductance  L, 
its  taps,  etc. ; the  condensers  and  the  radio 
frequency  choke  coils  Li  and  L«,  as  well  as 
the  voltage  of  the  generator  used  in  con- 
nection with  this  outfit.  Perhaps  some  of 
the  readers  of  the  Wireless  Age  will  be 
able  to  supply  this  information. 

* » * 

C.  R.  L.,  Winnetka,  III. : 

A diagram  suitable  for  use  in  connection 
with  the  laboratory  radiophone  described  by 
J.  Pignone  in  the  November  issue,  is  printed 
herewith. 


The  wavelength  range  will  be  over  about 
200  to  400  meters,  and  the  transmitting 
range  with  such  a set,  using  a Marconi 
vacuum  tube  and,  say,  350  volts  on  the  plate 
circuit,  should  be  in  the  neighborhood  of 
6 to  30  miles  depending  on  the  type  of  re- 
ceiver used. 

* * * 


NEW  MOTORS 

FACTORY  GUARANTEED  • ALL  SIZES 

Your  Opportunity 


IN  ORIGINAL  BOXES 


Tt  by  New  Guirinlet.  Eleetrieil 
Aepariiui  el  Standard  Mannlaetire. 


Sinjle  Plow  Molars 

110  MO  voln,  A.  C..  00  cycle, 

1800  R.  P.  M.  with  pulley 

1/4  WMir:  $24-50 
1/2  SiSKAT:  $38-50 
1/2  $46-50 


1 $67-50 

tSAHUL  $108-50 

JH.  K m m rWtx, 

rtpshUa.  Mat  Bau 
g H.  f..  Ill  III  nta. 


$124-50 

$164-50 


Clurtiat  Generators 

Suitable  for  all  lighting 
Battery  Charging 
and  Power  Requirement*. 

I *••*,  II  tag  $16.50 

If  rail,  IB  aag.  $21.00 

41  I iaf  $24.50 
111  a.  I'i  aag  $24.50 

41  vails.  12  aag  $38.50 
III  rWU,  I lap.  $38.50 
M valta,  IS  aa*.  $58.50 


Polyphase  Motors 

if  and  3 phase.  A.C..  4*0  v, 

00  c.  1730  R PM.,  complete 
with  base  and  pulley. 

Vi  N.  P.  . $42-50 

i«.p.  • $59.!  o 

ih.p.  . $72-50 

1 h p.  . $84.50 
s“.p.  $102-50 


III  nlh.ll..,  $58.50  I M.  P„  Mai  .....  Itaa 

Khz:  $36-50 


$85.00 

WRITE  FOR  CATA10G.  BARGAIN:  IN  MOTORS  AND  GENERATORS 


Battery  CW|fcu  Outfits 

To  operate  on  A.  C.,  60  cycle,  single  phase 
voltage  as  specified. 

raibsr*’*  $40-00 

»•  ?*.#*.'* ,—s » «•«.  $68-50 
$75-00 
$85-00 
$85-00 
$110-00 
$125-00 


m-m  mMv  a.  e.  ut  ••m, 

14  r*ltx.  ■irtwut  inteMaari 


ttl  rota,  A.C,  SM  with,  SI  vWU, 


m«aNi,A.er  meant.  II  vMtt, 


HI  volti,  A cm  aittt, 

44  voltt,  with  iMUhaar 

111  •Mb.A.L.TM  want, 
n fotti.  will 


SPECIA 
m vo4tt 

A.C..II  c 
I P I7M  ROM. 

CaggjajMarAjAM  I yaley 

MONEY  BACK  GUARANTEE 

QUIPPING  TCDUC.  11'  ra^irM  aa  all  trlart.  laboM  C.  0.  D.  b Eipratw 

dmrrirva  ICHWO.  fcjto  Ar«N  wHB  Ril  W .tbeBel  Bj  h*tBl 

UANUrACTUBr"S'  DISTRIBUTER 

CHAS.  H.  JOHNSTON,  Box  8 , West  End,  Pithbirgh,  Ft. 
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A.  V.  M„  Penn  Van,  N.  Y. 

There  is  considerable  difference  between 
a radio  telegraph  and  radio  telephone 
transmitter  as  the  average  amateur  thinks 
of  them.  For  radio  telegraphic  purposes 
the  alternating  current  supply  which  is 
available  in  every  town  of  any  size  may  be 
passed  through  a transformer,  the  voltage 
thus  being  raised  to  IS  or  20  times  its 
original  value  and  then  utilized  to  charge 
a high  tension  condenser  which  upon  dis- 
charging across  a suitable  spark  gap,  sets 
up  high  frequency  oscillations  in  the  dis- 
charge circuit.  The  discharge  circuit  is  so 
associated  with  the  antenna  circuit  that 
oscillations  are  induced  into  and  radiated 
by  the  antenna.  With  a spark  transmitter 
these  oscillations  are  radiated  in  groups 
at  group-frequencies  depending  upon  the 
frequency  at  which  the  condenser  becomes 
completely  charged  and  discharged;  or,  if 
a rotary  spark  gap  or  discharger  is  used, 
the  frequency  of  the  groups  of  oscillations  ' 
will  depend  upon  the  number  of  times  the 
rotating  electrodes  pass  the  fixed  electrodes. 
Present  day  radiophone  practice  on  the 
other  hand,  requires  a generator  capable  of 
supplying  oscillations  continuously,  that  is, 
oscillations  which  are  not  radiated  in 
groups.  This  is  accomplished  now-a-days 
by  the  use  of  electron  discharge  devices 
such  as  the  three  element  vacuum  tube. 
For  the  theory  and  operation  of  the  three 
element  tube,  you  are  referred  to  “Practical 
Wireless  Telegraphy”  by  E.  E.  Bucher, 
Wireless  Press,  Inc.,  N.  Y.  C. 

While  there  is  considerable  difference 
between  a radio  telegraph  and  radio  tele- 
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phone  transmitter,  the  same  receiver  may 
he  used  for  both. 

We  regret  that  we  are  unable  to  tell  you 
where  you  may  purchase  a steel  mast.  You 
need  not  necessarily  use  steel,  neither  is 
it  necessary  to  use  more  than  one,  although 
the  mean  height  of  the  antenna  will  be  con- 
siderably increased  if  it  is  supported  by 
two  masts,  and  you  understand,  of  course, 
that  the  higher  the  antenna  the  greater  the 
strength  of  the  received  signal  and  the 
greater  the  range  of  the  transmitting  sta- 
tion. It  is  possible  to  construct  your  own 
mast  from  gas  pipe  or  to  build  yourself  a 
wooden  lattice  mast.  Suggestions  along  this 
line  are  being  printed  in  current  issues  of 
this  magazine.  If  you  are  desirous  of  doing 
transmitting  at  amateur  wavelengths,  we 
suggest  that  you  make  your  masts  about 
70  ft.  high,  set  them  about  125  ft.  apart, 
and  take  your  lead-in  from  the  middle 
of  the  horizontal  wires.  If  you  wish  to 
use  only  one  mast,  we  suggest  that  this  be 
made  as  nearly  100  ft.  as  possible,  the  wires 
being  brought  down  from  the  top  of  the 
mast  to  the  station  so  as  to  form  an  angle 
of  about  45  degrees  with  the  mast.  In  the 
case  of  the  two  masts,  it  makes  no  particu- 
lar difference  whether  they  are  in  an  east 
to  west,  or  north  to  south  line. 

* * * 

STATEMENT  OF  THE  OWNERSHIP,  MAN- 
AGEMENT. CIRCULATION,  ETC.,  REQUIRED 
BY  THE  ACT  OF  CONGRESS  OF  AUGUST 
24,  1912. 

monthly  at  New 


Before  me,  a Notary  Public  in  and  for  the  State 
and  county  aforesaid,  personally  appeared  E.  J. 

Nally,  who,  having  been  duly  sworn  according  to 
law,  deposes  and  says  that  he  is  the  President  of 
the  Wireless  Press,  Inc.,  Publisher  of  The  Wireless 
Age,  and  that  the  following  is,  to  the  best  of  his 
knowledge  and  belief,  a true  statement  of  the 
ownership,  management  (and  if  a daily  paper,  the 
circulation),  etc.,  of  the  aforesaid  publication  for 
the  date  shown  in  the  above  caption,  required  by 
the  Act  of  August  24,  1912,  embodied  in  section 
443,  Postal  Laws  and  Regulations,  to  wit: 

1.  That  the  names  and  addresses  of  the  publish- 
er, editor,  managing  editor,  and  business  managers 
are: 

Publisher,  Wireless  Press,  Inc.,  68  Broad  St., 

New  York.  N.  Y. 

Editor,  T.  Andrew  White,  68  Broad  St.,  New 
York.  N.  Y. 

Managing  Editor,  none. 

Business  Manager,  J.  D.  Conmee,  68  Broad  St., 

New  York,  N.  Y. 

2.  That  the  owners  are:  (Give  names  and  ad- 

dresses of  individual  owners,  or,  if  a corporation, 
give  its  name  and  the  names  and  addresses  of 
stockholders  owning  or  holding  1 per  cent  or  more 
of  the  total  amount  of  stock.) 

Wireless  Press,  Inc.,  68  Broad  St.,  New  York 
City,  N.  Y. 

E.  J.  Nally  (850  shares).  233  Broadway,  New 
York  City,  N.  Y. 

3.  That  the  known  bondholders,  mortgagees,  and 

other  security  holders  owning  or  holding  1 per 
cent  or  more  of  total  amount  of  bonds,  mortgages, 
or  other  securities  are:  (If  there  are  none,  so 

atate.) 

None. 

4.  That  the  two  paragraphs  next  above,  giving 
the  names  of  the  owners,  stockholders,  and  security 
holders,  if  any,  contain  not  only  the  list  of  stock- 
holders and  security  holders  as  they  appear  upon 
the  books  of  the  company,  but  also,  in  cases  where 
the  stockholder  or  security  holder  appears  upon 
the  books  of  the  company  as  trustee  or  in  any 
■other  fiduciary  relation,  the  name  of  the  person  or 
corporation  lor  whom  such  trustee  is  acting,  is 
given;  also  that  the  said  two  paragraphs  contain 
statements  embracing  affiant’s  full  knowledge  and 
"belief  as  to  the  circumstances  and  conditions  under 
which  stockholders  and  security  holders  who  do 
not  appear  upon  the  books  of  the  company  as  trus- 
tees. hold  stock  and  securities  in  a capacity  other 
than  that  of  a bona  fide  owner;  and  this  affiant 
has  no  reason  to  believe  that  any  other  person, 
association,  or  corporation  has  any  interest  direct 
or  indirect  in  the  said  stock,  bonds,  or  other  se- 
curities than  as  so  stated  by  him. 

E.  J.  NALLY. 

President. 

Sworn  to  and  subscribed  before  me  this  19th  day 

of  March,  1920. 

<Seal.)  M.  IL  PAYNE 

(My  commission  expires  March  30.  1920.) 
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AMPLIFYING  TRANSFORMER 


* Type  166A 

This  instrument  is  so  designed  that  it  combines 
all  of  the  essentials  necessary  in  the  really 
satisfactory  amplifying  transformer.  The  ratio 
between  the  coils  is  such  that  it  is  especially 
adapted  to  use  with  tubes  having  high  impedance. 
Price — complete  ...  $7.00 
unmounted  ...  4.50 
mounting  rapports  .75 

Have  you  receioed  Bulletin  No.  901  P 

GENERAL  RADIO  CO. 

General  Radio  Building 
Cambridge  39  Massachusetts 


The  B & H Mounting  for  Radisco, 
DeForest  and  other  coils 

The  single  support  allows  easy  change  of  colls  with 
ample  length  of  rod  to  allow  very  loose  coupling. 
The  square  rod  prevents  colls  from  Turning.  Special 
Stands  and  Centers  Made  to  Order. 

THE  MOST  EFFICIENT  STAND  ON  THE  MARKET 
Pat.  Applied  For  Radisco  DeForest  Special 

No.  1R  Complete  with  6 Binding  posts,  flexible  leads  and  3 Coll  centers.  $6.00  $6.60  $7.00 

No.  2R  Complete  with  3 Coll  centers,  but  without  flexible  leads  or 

Binding  posts  4.00  4.60  5.00 

No.  SR  Extra  Coll  Centers,  (give  sixe) 36  .40  .60 

Parcel  Post  Charges  on  2 lbs. 

FINISHED  IN  WEATHERED  OAK 

HIGH  FREQUENCY  CABLE  (LITZ)  10-88  *0-38  16-2-38  16-3-38 

DSC,  Enameled — any  other  slse  and  covering  to  Order.  Send  stamp  for  further  particulars. 

WIRELESS  A.  T.  HOVEY  SUPPLIES 

61  BELVIDERE  STREET  Dept.  B BOSTON-17-MA8S. 


Of  the  Wireless  Age,  published 
\ork,  N.  Y.,  for  April  1st,  1920. 
County  of  New  York, 

State  of  New  York,  **• 


PACENT  ELECTRIC  COMPANY 

INCORPORATED 

150  Nassau  St  New  York 

We  are  builders  and  specialists  in  electrical,  radio  and 
laboratory  equipment  suitable  for  amateur,  experimental, 
research  and  communicating  purposes  and  are  therefore 
in  a position  to  serve  electrical  jobbers,  operators,  ama- 
teurs and  other  interested  persons  to  the  best  advantage. 

You  are  invited  to  visit  our  show  rooms  which  are 
always  complete  with  the  latest  equipment;  all  designed 
by  the  best  known  engineers  in  the  field  and  includes 
Genuine  Dubilier  Mica  Condensers,  Standard  VT  bat- 
teries, Grebe  correctly  designed  receiving  equipment,  im- 
ported Seibt  variable  air  condensers,  Rawson  ultra-sen- 
sitive instruments,  vacuum  tubes,  standard  radio  labora- 
tory apparatus,  etc. 


A.  H.  GREBE  & CO. 
DUBILIER  CONDENSER 
CO. 

RAWSON  ELECTRICAL  IN- 
STRUMENT CO. 


RICHTER  & BYRNE. 
IMPORTED  SEIBT  CON- 
DENSERS. 

VACUUM  TUBE  APPAR- 
ATUS. 


AND  OTHERS. 

PACENT  ELECTRIC  COMPANY,  Inc. 

Telephone  Beekman  5810 

150  Nassau  Street  New  York 
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§A  WARNING 

to  Manufacturers 
Importers 
Dealers 
Jobbers 

Amateurs 
Purchasers 
Users  of 

Vacvivim  T vibes 

The  Marconi  V.T.  Patent  is  Basic 

United  States  Letters  Patent  to  Fleming,  No.  803,684, 
November  7,  1905,  has  been  held  to  be  valid  by  Judge 
Fleming  Pat.  No.  soi.8S4  Mayer  of  the  United  States  District  Court  for  the 

De  Forest  Pet.  Noa  Southern  District  of  New  York,  and  by  the  United 

States  Circuit  Court  of  Appeals  for  the  Second  Circuit. 

It  is  a basic  patent  and  controls  broadly  all  vacuum  tubes  used  as  detectors,  amplifiers  or 
oscillions  in  radio  work. 

No  one  is  authorized  to  make,  sell,  import  or  use  such  tubes  for  radio  purposes,  other  than 
the  owners  of  the  patent  and  licensees  thereunder.  Any  others  making,  selling,  importing 
or  using  them  alone  or  in  combination  with  other  devices,  infringe  upon  the  Fleming  patent 
and  are  liable  to  a suit  for  injunction,  damages  and  profits.  And  they  will  be  prosecuted. 

THE  AUDIOTRON  AND  THE  LIBERTY  VALVE  ARE 
NOT  LICENSED  UNDER  THE  FLEMING  PATENT 


Fleming  Pat.  No.  808.684 
De  Forest  Pat.  Nos.  841.887-87f.BM 


The  price  of  the  genuine  Marconi 
V.  T.  delivered  is  $7.00  each.  The 
standardized  socket  is  $1.50  addi- 
tional. The  standard  resistance,  com- 
plete, costs  $1.00  and  is  made  in 
the  following  sizes : lA  megohm, 
1 megohm,  2 megohms,  4 megohms, 
6 megohms. 


Do  not  take  chances  by  making,  im- 
porting, selling,  purchasing  or  using 
vacuum  tubes  for  radio  purposes 
not  licensed  under  the  Fleming  pat- 
ent. By  selling,  purchasing  or  using 
licensed  tubes  for  radio  purposes 
you  secure  protection  under  the 
Fleming  patent  and  avoid  the  risk 
of  litigation  for  infringement  thereof. 


This  warning  is  given  so  that  the  trade  and  public  may  know  the  facts  and 
be  governed  accordingly. 

Send  tdl  remittancea  with  order  to  COMMERCIAL  DEPARTMENT 

RADIO  CORPORATION  OF  AMERICA 
MARCONI  WIRELESS  TELEGRAPH  CO.  OF  AMERICA 

233  Broadway  Wool  worth  Building  New  York 

5of«  Diatributora  for  Dm  Format  Radio  Tmlmphonm  A Tmlmgraph  Co. 

BMall  Office  sad  XxhltHtfon  Boom.,  ZB  Kim  St.,  New  York 

Schofield  Bldg.,  Cleveland,  Ohio  Insurance  Exch.  Bldg.,  Baa  Franeiaeo,  Cal.  SOI  Commercial  Bank  Annex,  New  Orleaaa,  La. 

American  Bldg..  Baltimore,  Ed.  lie  Federal  St..  Boetoa.  Maw.  100  Sooth  2nd  St..  Philadelphia,  Pa. 
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The  Jones  Patented  Crystal  Detector 

presents  stx  different  surface!  of  the  Crystal  to  the  action  of  Send  for  new  Illns- 
the  needle,  without  changing  It*  position.  It  keeps  you  on  the  bShSm.  drfI*crB>hi£ 
LIVE  SPOT  at  all  times  and  thereby  gives  you  the  loudest  and  these  other 

clearest  signals.  High  Grade  Radio 

Four  Dollars  net.  Postpaid.  Apparatus. 


Four  Dollars  net.  Postpaid.  | Apparatus. | 

OUR  LATEST  CABINET  VACUUM  TUBE  RECEIVING  SET 

Km  ploying:  the  New 
MARCONI  VACUUM  TUBE 

Reception  range  from  200  to 
8000  metres. 

Can  be  used  for  either  DAMPED 
or  UNDAMPED  waves,  without  the 
addition  of  any  other  coils  or  ap- 
paratus. 

Model  ,,D”  $60.00 
Model  “E”  86.00 

Interior  view  from  the  Rear, 
showing  Loose  Coupler,  its  action, 
and  Wiring  Diagram  of  the  Va- 
cuum Tube  Circuit.  Also  showing 
how  the  entire  Apparatus  is  built 
within  the  metal  frame,  to  permit 
its  removal  from  the  cabinet  for 
examination  or  additions. 

We  reproduce  the  set  in  tta  entirety  that  you  may  see  and  understand  its  construction.  Instead  of  enclosing  it  in  a Cabinet  and 
allowing  you  to  guess.  It  1b  now  used  in  Schools  of  Radio  instruction  where  Technical  and  satisfactory  results  are  necessary. 

THE  JONES  RADIO  COMPANY,  384  Monroe  Street,  Brooklyn,  N.  Y. 


mash*. 


ARLINGTON  TESTED  CRYSTALS 


Why  bay  minerals  on  a M 

gamble?  Be  SURE  when  you  M . 

put  a crystal  in  your  detect-  w W E 
or  that  it  i»  EXQUISITELY  «< 
SENSITIVE.  Buy  Arlington  J . 

'individually  tested  Minerals.  I 

Galena  or  Silicon,  post  paid^^^^^^ 
on  receipt  of  price. 

TH6  NEWMAN-STERN  CO. 
Dept.  W.  A.  Cleveland,  O. 


LEARN  WIRELESS  TELEGRAPHY 

Fa motaoting  and  CdaomUonml  Work— Big  SotoHoo—Proporo  Now 

The  United  States  Shipping  Board  is  making  heavy  demands  uponnsfor  Dodge- trained  wireless oper. 
atora.  Travel  all  over  the  world,  secure,  free,  unsurpas-  A living  accommodations  and  earn  abigsalary. 

We  Alee  Tomsk  Mans  Wits)  Telegraphy  and  Railway  Accounting 

School  established  48  yeare.  Endorsed  by  vireless.  railway  and  telegraph  officials.  Low 
rates.  Students  can  earn  living  expenses  while  attending  school.  Catalog  Free.  Write  Today. 
Hedge's  Telegraph  and  Wireless  InoWsrte  fOIS  V-loormton,  Indiana 


Red  Head  Radio  Phone 

The  accepted  standard  in  wireless 
receivers.  If  they  arc  not  BETTER 
than  anything  you  veo.erseen  return 
them  for  full  cash  refund  Our  Radio 
Handv  Book  and  Catalogue,  free  on 
> request,  describes  them,  and  many 
other  instruments.  ( 

The  (Newman- Stern  Co.  | 

Dpt.W.A.  Cleveland,  O. 


NEW  SHORT  WAVE  COUPLER  No.  747 

Comes  up  to  the  CHAMBERS’  usual  High  Standard.  Especially  adapted  to  long  distance 
Amateur  work.  Tunes  to  800  meters.  Does  away  with  the  dead-end  effect  so  common  when 

large  couplers  are  used  for  short  wave  reception. 
Mahogany  finished  woodwork.  Brass  metal  parts. 
Has  new  slider  feature.  Secondary  has  six  taps. 
Wound  witli  Red  Enameled  Wire,  or,  secondary 
with  Green  Silk  if  so  ordered.  Measurements 
over  all,  length  12  inches,  width  4^  inches, 
height  S inches. 

PRICE  - - $10.00 

F.  B.  CHAMBERS  & CO., 

2046  ARCH  STREET  - - PHILA.,  PA. 


RADIO  APPARATUS 

Distributor s of  all  prominent  make t.  Largest  and  best  stock  of  any  house  in  New  Erg  lard 

DE  FOREST  HONEY-COMB  COIL  INDUCTANCES 


Cat. 

No. 

Solid  wire. 

Appx.  wave  length 

range  with  .001  MF.  Price  on 

Variable  condenser  plug  mounted 

tits  wlra 

Pries  on 

iat.No.  Diuc  mounted 

Cat. 

No. 

8olid  wire. 

Appx.  wave  length 

range  with  .001  MF.  Price  on 

Variable  condenser  plug  mounted 

Ltts  wlra 
..  Price  on 

cat.no.  plug  mounted 

L-2S 

170-375  ! 

|1.40 

LL25 

$1.40 

L-300 

1340-4800  $2.10 

LL300 

$2.66 

L-3S 

200-515 

1.45 

LL35 

1.45 

L-400 

1860-6300  2.25 

LL400 

3.10 

L-50 

240-730 

1.52 

LL50 

1.64 

L-500 

2340-8500  2.40 

LL500 

3.35 

L-7S 

330-1030 

1.60 

LL75 

1.70 

L-600 

2940-12000  2.65 

LL600 

3.00 

L-100 

450-1460 

1.70 

LL100 

1.76 

L-750 

3100-15000  2.80 

LL750 

320 

L-1S0 

660-2200 

1.80 

LL150 

2.16 

L-1000 

5700-19000  3.00 

LL1000 

3.75 

L-200 

860-2850 

1.90 

LL200 

2.28 

L-1250 

5900-21000  3.35 

LL1250 

4.16 

L-250 

1120-4000 

2.00 

I.L250 

2.50 

L-1500 

7200-25000  3.60 

LL1500 

4.68 

Cat.  No.  LC-100 — Inductance  coil  mounting  with  gears  but  wi 

tickler  

Cat  No.  LC-101 — Same  as  above,  but  mounted  on  oak  base. . . 
Cat  No.  ULC-100 — Same  as  No.  LC-100,  but  mounted  on  Unit 
All  coils  and  mountings  postpaid  to  any  part  of  the  U.  S. 
All  orders  shipped  the. same  day.  Give  us  a trial!  ! ! 


ihout  base  to  bold  three  coils.  Primary,  secondary  and 


panel 

Send  6 cents  in  stamps  for  new  catalog  just  out!  ! ! 


F.  D.  PITTS  CO.,  Inc.  (Dept.  B)  12  Park  Square,  Boston,  Mass. 
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BATTERIES 

MANUFACTURED 

BY 

THIS  COMPANY 
ARE  USED 

by  Large  Central  Light- 
ing and  Power  Com- 
panies. 

By  Telephone  and  Tele- 
graph Companies  and 
for  Wireless. 

For  Mine  Locomotives, 
Battery  Street  Cars, 
Railway  Signals,  Etc. 
For  Electrical  Vehicles 
and  Industrial  Trucks. 
For  Automobile  Start- 
ing and  Lighting. 


Batteries 

have  earned  their  right  to  first  consideration  for  Wireless 
Service  and  Emergency  Lighting.  In  this  and  other  fields 
where  the  application  of  storage  battery  power  is  an  im- 
portant factor,  they  have  proved  their  ability  to  give  in- 
stant and  adequate  power,  and  long  life. 

Thirty-one  years  of  storage  battery  building  experience  is 
built  into  “fixtbe”  Battery.  That  experience  is  an  assur- 
ance of  consistent  and  dependable  storage  battery  per- 
formance to  the  “ISxfbe”  user. 

The  Electric  Storage  Battery  Co. 

The  largest  manufacturer  of  Storage  Batteries  in  the  world. 

1888  - PHILADELPHIA  - 1919 

York  Chicago  Cleveland  Rochester  Minneapolis  Washington  Denver 

Boston  St  Louis  Atlanta  Pittsburgh  Kansas  City  Detroit  San  Francisco 

Special  Canadian  Representative  Chas.  E.  Goad  Engineering  Co.,  105  Bond  St,  Toronto 


•Sxfbc* 


i Bunnell  Instruments  Always  Satisfy 


Our  J ove  Detectors  Simplest  and  Best 

Sample  mailed  for  $1.80  Tested  and  Guaranteed  Galena  25  cents 

Our  Keys,  Spark  Gaps,  Condensers,  Transformers,  etc.,  are  high  grade  but  inexpensive 
Sent  stamp  for  our  No.  42-W  Catalog. 

J.  H.  BUNNELL  & CO.  - - - 32  Park  Place,  New  York  City,  N.  Y. 


WESTERN  ELECTRIC  RECEIVERS 

These  are  the -same  type  of  receivers  furnished  to  the  United  States 
Signal  Corps  and  Navy  Department  and  were  known  in  Army  circles 
as  the  “P-11.”  The  Navy  knew  them  as  the  “CW-834.”  They  are 
without  exception  the  best  receivers  on  the  American  market  today. 
Price  $13.00  per  pair. 

In  addition  to  these  receivers  we  carry  one  of  the  most  complete  lines 
of  high  grade  radio  apparatus  in  America. 

“We  make  or  sell  Everything  Radio” 

4614  Henry  St  THE  RADIO  ELECTRIC  COMPANY  Pittsburgh,  Pa. 


Recognized  as  the  largest  and  best. 


;rvice 


i'nV:. 

Send  ten  cents  for 
descriptive  catalogue 

900-902  Penas.  Ays.,  N.  W.  Wsshiagtoa,  D.  C. 


8 HI  Boylstors.  5t. 

Bo  slot's.  — Mass. 


dlu 

IMS’ 


TEIi. 

BA?K  BAY 

5 q 6 4 


USTiTd 


ASNOUNCEJI  -N  T ! 


Arrangements  have  been  completed  whereby  EVERY  MAN  who  graduates  from  the  EASTERN  RADIO  INSTITUTE  is 
POSITIVELY  GUARANTEED  a good  position.  When  you  realize  that  it  only  takes  six  months  in  the  Day  School  or  nine 
months  in  the  Evening  School  to  accomplish  the  work  and  that  the  salaries  for  beginners  are  from  $100  to  $125  per  month, 
food  and  quarters  included,  and  that  the  entire  expense  of  the  course  can  be  returned  to  you  in  one  month’s  salary,  doesn’t 
this  appeal  to  you?  Remember  we  are  the  OLDEST,  LARGEST,  and  BEST  EQUIPPED  telegraph  school  and  have  THOU- 
SANDS of  satisfied  graduates  to  our  credit.  This  speaks  for  itself.  Day  and  Evening  classes.  Start  any  Monday.  Our  pros- 
pectus for  the  asking. 
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M •mb«r» >f  Coagret*  Sitting  at  a Committee  on  Army  Appropriations  Get  Their  Data  by  Radio  ’Phone 

Instructing  Wireless  Students  by  the  Movie  Screen 
The  Design  of  Multi-Stage  Vacuum  Tube  Receiving  Circuits 

And  a Dozen  Exclusive  Features  in  This  I^sue 
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v.TR  anr/ 


INSULATION 

"MADE  IN  AMERICA” 


, mark 

R1C.U.S.RAT.0FF.  & FOREIGN  COUNTRY*. 

Loom  Steinberfer’i  Patents 


INSULATION 

‘MADE  IN  AMERICA" 


ELECTROSE  INSULATORS 

FIRST  TO  CROSS  OCEAN  IN  AIR 

Standard  of  the  World  for  High  Frequency  Currents  Used  by  UNITED 
STATES  NAVY  and  ARMY,  and  the  Wireless  Telegraph  and  Telephone 

Companies 


“By  courier,  coach  and  sail-boat,  it 
took  days  for  the  news  of  Waterloo 
to  reach  London.  During  Lieut 
Commander  Read’s  flight  to  Halifax, 
Assistant  Secretary  Roosevelt  in 
Washington  sent  a radio  message  to 
NC-4,  of  whose  position  in  air  he  had 
no  knowledge.  In  three  minutes  he 
had  a reply.” 

Extract  from  New  York  World,  June  I. 
1919. 


NC-4 — ELECTROSE  Equipped 


U.  8.  8.  0-1— ELECTROSE  Equipped. 


U.  8.  8.  CaMln  and  U.  S.  8.  McDougal  Working  Up  a Smoke 
Screen — ELECTROSE  Equipped. 


Medal  and 
Diploma  received 
at  World’s 
Columbian  Expo- 
sition. Chicago, 
IMS 


Diploma  received 
at  World's  Fair. 
St.  Loots, 
1M4 


INSULATION 


“MADE  IN  AMERICA”  " 

LOUIS  STLINI'.LIvOER’S  PATENTS 

RS  66-82  Washington  Street 

66-76  Front  Street 


27-37  York  Street 
1-23  Flint  Street 
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Brooklyn,  N.  Y.,  America 
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And  in  Principal  Citie*  Throughout  the  World 


Thermo-Ammeters,  Milliammeters 
and  Current-Squared  Meters 
For  Radio  Service 


Model  425  Instruments 

(3J4  inches  in  diameter) 


These  Instruments  are'  unaffected  by 
temperature  changes ; have  50%  safe  over- 
load capacity;  are  low  in  power,  con- 
sumption. 


They  are  for  use  on  Audio  and  Radio 
frequencies.  * 


The  Current  Squared  Meter  is  ideal  for 
use  on  wave  meters  and  wherever  decre- 
ment measurements  are  to  be  made. 


Write  for  information 


Weston  Electrical  Instrument  Company,  27  Weston  Ave.,  Newark,  N.J. 


are  particularly  adapted  for  use  on  small- 
size  Radio  panels  where  space  is  an  im- 
portant factor. 
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Owing  to  the  fact  that  certain  statements  and  expressions  of  opinion  from  correspondents  and  others  appearing  in  these  column* 
from  time  to  time  may  be  found  to  be  the  subject  of  controversy  In  scientific  circles  and  in  the  courts,  either  now  or  in  the  future,  and 
to  sometimes  involve  questions  of  priority  of  Invention  and  the  comparative  merits  of  apparatus  employed  In  wireless  signaling,  the 
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or  partisan  expressions  If  such  should  at  any  time  appear  herein. 


Learn  The  Code 
With  The  OMNIGRAPH 

The  Omnigraph  Automatic  Transmitter  will  teach  you  the  Code — at  home — in  the  shortest  possible  time  and  at  the 
least  possible  expense.  Connected  with  Buzzer  or  Buzzer  and  Phone,  the  Omnigraph  will  send  you  unlimited  Conti- 
nental messages,  by  the  hour,  at  any  speed  you  desire.  It  will  bring  an  expert  Operator — right  into  your  home — and  will 
quickly  qualify  you  to  pass  the  examination  for  a first  grade  license. 

4341^  ^Cytr<jJ0jL  ^ve,i 

T?  I I THE  OMNIGRAPHnMFG.  CO.  J*”-  192°’ 

7 j Gentlemen : — I wish  briefly  to  commend  your  very  excellent  Automatic  Transmitter.  Re* 

A cently  I was  successful  in  obtaining  a first-class  Commercial  Radio  License  and  I believe 

^ Afl  g'  that  the  Omnigraph  was  my  principal  aid. 

. ^ ^ 1 »1  I I took  a four  weeks  course  at  a Resident  Radio  School  in  Theory  only.  I relied  an  the 

IP  1 ' j I r Omnigraph  to  get  my  Code  to  the  proper  speed,  and  the  Omnigraph  did  it. 

, f I was  one  of  two  in  a clast  of  eighteen  to  obtain  a first-class  License.  The  stumbling 

r ^ block  for  the  others  was  CODE  ....  And  I know  that  a short  time  receiving  Omni- 

i ,km~r  WF  graph  messages  daily  would  have  enabled  them  to  pass  the  examination  as  easily  as  I did. 

1 2-'r  jv  I believe  the  Omniaraph  to  be  the  easiest,  quickest  and  cheapest  method  to  learn  the 

International  Morse  Code. 


Cordially  yours, 

(Signed)  GEO.  E.  SELLERS. 


The  Omnigraph  is  used  by  several  departments  of  the  U.  S.  Government  and  by  a large  number  of  the  leading  Uni- 
versities, Colleges,  Technical  and  Telegraph  Schools  throughout  the  U.  S.  and  Canada. 

The  Omnigraph  is  also  used  by  the  Bureau  of  Navigation  in  testing  applicants  applying  for  a Radio  License. ' 
Thousands  have  learned  both  the  Morse  and  Wireless  Codes  with  the  Omnigraph. 

Send  for  free  catalog  describing  three  models — $12  to  $28.  Do  it  to-day.  The  Omnigraph  is  sold  under  the  strong- 
est of  guarantees — if  not  as  represented,  your  money  back  for  the  asking. 

THE  OMNIGRAPH  MFG.  CO.,  39C  Cortlandt  St,  N.  Y. 
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(CONNECT  “A  A” 
'-v  to  your  detector  or 
amplifier,  and  “BBn 
to  a 6-volt  battery 


$ 75-oo 
93-oo 


With  Small  Horn,  as  Illustrated 
With  Large  Music  Master  Horn 

Write  for  Bulletin  No.  2102 


51-2765  East  14™  Street 
Oakland,  California 


Quick  Service 
Fine  Quality 

Bronze  and  Aluminum 

Castings  of  the  Better  Grade 

Our  facilities  enable  us  to  make  prompt  shipments  of  quality  castings  in 
large  quantities  at  attractive  prices. 

Castings  guaranteed  true  to  pattern. 

Let  us  quote  on  your  requirements. 

Bronze  Rods  and  Bushing  Castings 

Fischer-Sweeny  Bronze  Company 

HOBOKEN,  NEW  JERSEY 


RADIO  TELEMEGAFONE 

When  used  with  one  or  more  stages  of  ampEfication  will  reproduce 
signals  with  great  volume.  For  the  small  fraction  of  a watt  output  of 

Sour  receiver  that  is  available  for  the  production  of  signals,  the 
Iagnavox  Telemegafone  will  produce  the  greatest  volume  of  sound 
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Federal  Radio  Accessories  and  Parts 


$7.10  each  CIRCUIT  WITH  TWO  STAGE  AMPLIFIER  $12.50  per  set 

One  226-W  Transformer  with  one  Marconi  V.  T.  gives  an  energy  amplification  of  400  times. 

(Audibility  amplification  of  20  times.) 

Two  226-W  Transformers  with  two  Marconi  V.  T.’s  give  an  energy  amplification  of  160,000  times. 

(Audibility  amplification  of  400  times.) 

Federal  Telegraph  and  Telephone  Co. 

Buffalo,  New  York 


Every  Month  in  the  Year 

brings  its  need  for  new 

RADIO  EQUIPMENT 

Whether  it  is  a Transformer,  Condenser,  Quenched  Gap,  Radiophone  or  Vacuum 
Tube  you  are  assured  that  we  carry  it  in  stock. 

And  so — the  next  time  you  find  it  necessary  to  add  to  your  equipment,  why 
not  write  us  for  price  and  description  of  the  particular  piece  of  apparatus  you 
require  ? 

Bulletin  14  will  be  sent  upon  receipt  of  10  cents — 
amount  may  be  deducted  on  first  dollar  order. 

ATLANTIC  RADIO  CO.,  Inc. 

88  BROAD  ST.  BOSTON  9,  MASS. 
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Two  Famous 

RADISCO  SPECIALTIES 


RADISCO  COILS 

conceded  by  several  well  known  Radio  Men  to  be  far  superior 
to  any  similar  type  of  Inductances.  Made  in  seventeen  sixes, 
tapped  and  plain.  Wave  length  range  from  200  to  20,000  meters, 
priced  from  70c.  to  $4.85.  Plentiful  supply  in  stock  at  all  Rad- 
isco  Agencies. 


RADISCO  BETTER  “B”  BATTERY 

is  made  according  to  Government  specifications  in  two  (2)  sizes — j 

3Wx2x2K"  and  6Kx4x3". 'A  first-class  15  cell,  5 group  battery,  VARI-  ^ S3 

ABLE  VOLTAGE  (Pat.  applied  for)  is  a special  feature  of  this  bat-  1 

tery  which  enables  you  to  provide  critical  voltage  regulation  for  your  L f 

vacuum  tube  by  means  of  a switch  connection  with  cells,  taps  of  '*  /*  ~'.rrr~  f 

which  have  been  taken  off.  Very  economical  and  convenient.  If  one  u -imo-wtwsuwmmw.  5 ^^Bf 

cell  goes  bad  just  test  each  group  of  3 cells  and  short  circuit  the  bad  «..«<=  nAhlCPn  ^^B 

one.  Price,  small  size,  $1.40.  Large  size,  $2.40,  at  any  agency,  or  if  ° rcAUIoLU  ° I 

ordered  by  mail  include  postage  for  2 pounds  on  small  size  and  5 m,‘  • APPARATUS  - j 

pounds  on  large  size.  www 

, , BETTER  *B"  BATTERY 

RADISCO  AGENTS  carry  only  apparatus  of  proven  merit.  Look  for  ^^B 

the  Radisco  trade  mark  on  all  parts  you  buy  and  be  sure  of  getting  «*»*•»<  «»jn^ 

efficient  apparatus.  ^ 

Below  are  listed  a few  of  the  reliable  firms  who  carry  the  RADISCO  COILS,  Better  “B”  Batteries  and  are  our 
Agents  for  all  other  standard  apparatus  of  merit. 

COMMUNICATE  YOUR  WANTS  TO  THEM. 


RADIO  DISTRIBUTING  CO. 
NEWARK  NEW  JEN 


ALBANY,  N.  Y. 

E.  L.  Long, 

21  Magnolia  Terrace 

ATLANTIC  CITY,  N.  J. 
Independent  Radio  Supply  Co. 
118  So.  New  Jersey  Ave. 
BALTIMORE,  MD. 

Radio  Engineering  Co., 

614  No.  Calvert  St. 

BEINVILLE,  QUEBEC,  CAN. 
Canadian  Radio  Mfg.  Co. 

BOSTON,  MASS. 

Atlantic  Radio  Co., 

88  Broad  Street 

BROOKLYN,  N.  Y. 

Kelly  & Phillips  Electric  Co., 
312  Flatbush  Ave. 

BRONX,  NEW  YORK 
Amateur  Wireless  Equipment 

Co, 

1390  Prospect  Ave. 

CHICAGO,  ILL. 

Chicago  Radio  Laboratories, 
1316  Carmen  Ave. 


EUREKA,  PEORIA, 
ILLINOIS 
Klaus  Radio  Co. 

HAMPTON,  N.  H. 

DeLancey  Felch  & Co, 

LOS  ANGELES,  CALIF. 

The  Wireless  Shop, 

511  W.  Washington  St 

McKeesport,  pa. 

K.  & L.  Electric  Co, 

427  Olive  Street 

NEW  ORLEANS,  LA. 

L.  A.  Rose, 

121  Camp  Street 

NEWARK,  N.  J. 

A.  H.  Corwin  & Co, 

4 West  Park  Street 

NEWCASTLE,  PA. 

Pennsylvania  Wireless  Mfg.  Co, 
507  Florence  Ave.  “8HA” 

PHILADELPHIA,  PA. 
Philadelphia  School  of  Wireless 
Telegraphy, 

Broad  and  Cherry  Streets. 


PROVIDENCE,  R.  I. 

Rhode  Island  Elec.  Equip.  Co, 
45  Washington  Street 

PITTSBURG,  PA. 

Radio  Electric  Co, 

4521  Forbes  St 

SCRANTON,  PA. 

Shotton  Radio  Mfg.  Co, 

P.  O.  Box  3 

Branch  8 Kingsbury  St, 
Jamestown,  N.  Y. 

SPRINGFIELD,  MASS. 

Electric  Service  Co, 

585  Armory  Street 

TORONTO,  ONT,  CAN. 

The  Vimy  Supply  Co, 

585  College  Street 

WASHINGTON,  D.C 
National  Radio  Supply  Co, 
1405  U Street,  N.  W. 

WICHITA,  KAN. 

The  Cosradio  Co, 

1725  Fairmount  Ave. 


If  none  of  the  above  agencies  are  in  your  vicinity,  communicate  with 


RADIO  DISTRIBUTING  COMPANY 


Newark,  New  Jersey 
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WIRELESS  IMPROVEMENT  COMPANY 

RADIO  ENGINEERS,  MANUFACTURERS  AND  DISTRIBUTORS 

47  WEST  STREET,  NEW  YORK,  U.  S.  A. 


May  1st,  1920. 

TO  DEALERS  IN  HIGH  GRADE  RADIO  APPARATUS- 
Gentlemen 

Our  contention  that  there  exists  a large  and  growing  demand  on 
the  part  of  the  high  grade  amateur,  experimenter,  college  and  laboratory 
for  radio  apparatus  of  the  same  grade  of  design,  workmanship  and  material  as  is 
demanded  and  secured  by  the  United  States  Navy  has  been  amply  proven  by  the 
ever  increasing  volume  of  orders  which  we  are  receiving  direct  from  the  user. 
While  everybody  cannot  pay  the  price  for  this  type  of  equipment,  the  fact 
remains  that  practically  all  who  see  our  apparatus  find  ways  and  means  of 
buying  it  because  they  realize  that  it  is  far  more  economical  and  satisfactory 
in  the  long  run  to  possess  the  best  that  can  be  had  as  regards  design  and  work- 
manship and  they  are  generally  willing  to  follow  the  Navy's  lead  in  this 
respect. 

Heretofore  no  effort  on  cur  part  has  been  made  to  put  this 
equipment  before  the  amateurs  and  experimenters  through  dealers  because  our 
commercial,  Government  and  foreign  orders  have  occupied  our  constant 
attention. 

We  feel,  however,  that  the  amateur  and  experimenter  of  today  is 
the  commercial  or  Government  employee  of  tomorrow  and  that  it  is  to  his  and 
our  benefit  that  he  now  beoome  acquainted  with  the  type  of  apparatus  he  must 
eventually  use,  even  though  it  costs  a little  more  than  the  typically  amateurish 
apparatus  with  which  the  country  is  flooded. 

If  you  believe  as  we  do  and  if  you  are  the  best,  or  on  a par  with 
the  best, dealer  in  your  territory,  we  have  an  interesting  proposal  whereby  you 
may  secure  the  exclusive  agency  for  our  equipment. 

We  recently  tried  out  this  idea  by  giving  our  exclusive  agency 
for  a large  Eastern  city  to  a live-wire  dealer.  The  results  were  immediate 
and  phenomenal.  Orders  are  pouring  in  and,  if  we  had  a few  more  dealers  like 
him  in  the  principal  cities  of  the  country,  we  feel  sure  that  our  amateur 
and  experimental  trade  would  soon  rival  our  commercial  and  Government  busi- 
ness, the  same  apparatus  being  sold  to  both  trades. 


Are  you  such  a dealer?  If  so,  write  us. 

Yours  very  truly. 


WIRELESS  IMPROVEMENT  COMPANY 
Radio  Engineers,  Manufacturers  and  Distributors 
47  West  Street,  New  York,  U.  S.  A. 


If  this  page  is  cut  out  and  appended  to  the  same  page  cut  from  the  editions  to  fol- 
low, a complete  file  of  very  interesting  information  will  soon  be  available.  (No.  5) 
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WORLD  WIDE  WIRELESS 


Marconi  Leaves  On  Testing  Trip  in  Mediterranean 

/^UGLIELMO  MARCONI  is  working  out  the  details 
of  an  invention  which  will  enable  wireless  stations 
to  tell  the  exact  location  of  any  ship  that  reports  herself 
in  distress.  Mr.  Marconi  has  begun  a cruise  in  the  Med- 
iterranean to  make  tests. 

Mr.  Marconi  was  asked  if  he  would  attempt  to  com- 
municate with  Mars,  as  was  recently  reported.  He  re- 
plied: 

“No  effort  will  be  made  to  send  wireless  communica- 
tions to  Mars  or  receive  them.  Our  vessel  will  be 
equipped  with  sending  apparatus  having  a radius  of  3,000 
miles  only.  We  are  taking  two  sets  for  experimental  pur- 
poses. One  is  of  l/2  a kilowatt  strength,  with  a radius 
of  300  miles  for  telephone  and  500  miles  for  telegraph. 
The  second  is  of  3 kilowatts  strength,  with  a radius  of 
1,000  miles  for  telephone  and  3,000  miles  for  telegraph. 

“I  am  more  interested  at  this  time  in  practical  devel- 
opment of  the  wireless  telephone  than  vague  electrical 
impulses  which  may  come  from  wireless  apparatus  on 
some  other  planet.  However,  the  experimental  labora- 
tory is  keeping  in  close  touch  with  such  phenomena,  and 
when  it  occurs  notes  are  being  taken,  in  an  effort  to 
determine  the  source  and  meaning  of  the  wireless  waves. 

“We  hope  that  soon  lighthouses  and  ships  can  be 
equipped  with  instruments  that  will  enable  them  to  tell 
precisely  the  location  of  any  ship  at  sea  that  reports  her- 
self helpless.” 


Radiophone  an  Aid  to  Legislation  at  Washington 

A RADIO  telephone  was  used  to  gather  information 
for  members  of  Congress  at  Washington  when  the 
hearings  were  held  on  the  Army  Appropriation  bill  be- 
fore the  House  Military  Affairs  Committee.  It  was  the 
first  time  on  record  that  the  new  invention  was  used 
for  such  a purpose. 

Whenever  a question  arose  on  which  the  committee 
desired  information  Major  General  Lord,  Chief  Finance 
Officer  of  the  Army,  was  called  on  the  radiophone.  Head- 
gear  was  provided  for  all  members  of  the  committee  so 
they  could  hear  the  questions  and  answers. 


Music  by  Radiophone  From  San  Francisco  to 
Victoria,  B.  C. 

P A.  HAUGHTON,  radio  superintendent  of  the  Cana- 
dian  Government,  reports  that  he  was  recently 
working  on  a long  wave  length  in  his  wireless  sta- 
tion in  Victoria,  British  Columbia,  when  he  heard  the 
following  conversation : 

“Hello,  Point  Arguello.  This  is  San  Francisco.  Wait 
a moment  and  I’ll  play  you  a record.” 

Haughton  then  heard  a record  of  "The  Star-Spangled 
Banner”  played. 


Radiophone  Service  Between  England  and  Holland 

TJLf  I RF.LESS  telephone  communication  between  Eng- 
” land  and  Holland  is  about  to  be  opened.  Results 
with  test  calls  have  been  excellent,  it  is  announced,  con- 
versations having  been  carried  on  up  to  a distance  of 
1,200  miles. 


Radio  Service  for  Wanamaker  Stores 

A FTER  being  out  of  operation  since  April,  1917,  the 
wireless  station  on  the  roof  of  the  John  Wanamaker 
store  in  Philadelphia  has  been  restored  and  is  ready  for 
regular  communication  with  the  New  York  store. 

All  the  hurry-up  messages  necessary  between  the  two 
stores  will  be  sent  regularly  by  wireless  instead  of  by 
telegraph.  The  antennae  for  the  receiving  of  messages 
are  350  feet  from  the  the  ground,  the  poles  being  130 
feet  high  from  the  roof  of  the  building.  The  wireless 
equipment  installed  is  largely  that  which  was  dismantled 
at  the  beginning  of  the  war.  Testing  or  “tuning  up”  was 
done  under  the  direction  of  E.  M.  Hartley,  district  man- 
ager for  the  Radio  Corporation  of  America. 


Roger*  Honored  by  Maryland  Assembly 

f)R  J.  HARRIS  ROGERS,  of  Hyattsville,  Md.,  de- 
veloper  of  underground  and  underwater  radio,  has 
been  extended  a vote  of  thanks  in  a joint  resolution 
unanimously  adopted  by  the  Maryland  State  Assembly. 
The  resolution  was  introduced  in  the  Senate  by  Oliver 
Metzerott  and  in  the  House  by  Clarence  Roberts. 


General  Electric  Company’s  Radio  Report 

TPHE  pamphlet  report  of  the  General  Electric  Company 
for  1919,  which  has  just  been  issued,  contains  the 
following  statement  by  C.  A.  Coffin,  Chairman  of  the 
Board : 

“Your  company  has  for  several  years  been  engaged  in 
its  research  laboratories  and  factories  in  the  development 
and  manufacture  of  apparatus  and  devices  essential  to 
the  transmission  and  reception  of  wireless  communica- 
tions. Its  inventions  have  had  a far-reaching  effect  on 
the  entire  radio  art.  The  Marconi  Wireless  Telegraph 
Company  of  America  is  also  the  owner  of  valuable  pat- 
ents, rights  and  licenses,  and  it  has  seemed  wise  to  the 
Boards  of  Directors  of  both  companies  that  their  research 
and  engineering  resources  should  hereafter  be  used  in 
closest  co-operation.  To  this  end,  and  in  order  to  secure 
the  benefits  of  the  long  and  varied  electrical  manufactur- 
ing experience  of  the  General  Company  on  the  one  hand 
and  the  operating  experience  of  the  Marconi  Company 
on  the  other,  a new  company  has  been  formed,  known  as 
the  Radio  Corporation  of  America,  in  which  both  your 
company  and  the  Marconi  Company  have  accepted  a con- 
siderable participation.” 
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Wireless  Operators  Needed  for  Alaska 

T IEUT.  COL.  F.  B.  SHAW,  chief  of  Army  recruit- 
ing  in  Boston,  has  been  urged  by  the  War  Depart- 
ment to  recruit  radio  and  telegraph  operators  for  the 
Signal  Corps,  for  service  in  Alaska.  Men  accepted  in 
New  England  wdll  be  instructed  at  Camp  Alfred  Vail, 
Little  Silver,  N.  J.,  and  sent  to  Alaska  promptly. 


Oriental  Radio  Rates  Reduced 

THE  Radio  Corporation  of  America  announces  that 
the  rate  for  wireless  dispatches  between  San  Fran- 
cisco and  Japan  were  reduced  from  80  to  72  cents  a 
word,  beginning  April  1. 


General  riew  of  the  power  room  of  the  Arlington  station  showing  switch- 
boards at  left  and  the  30  kw.  arc  transmitter  at  top 


Japan  Erects  Tall  Concrete  Wireless  Masts 

'T'HE  highest  concrete  poles  in  the  world  (660  feet) 
-*■  are  being  erected  at  Tomioka-cho,  in  Fukushima  Pre- 
fecture, Japan,  for  the  new  wireless  stations  which  will 
be  opened  soon,  especially  for  communication  between 
Japan  and  the  United  States.  One  station  will  receive 
and  the  other  will  send.  The  capacity  each  way  is  about 
8,000  words  a day. 


Vancouver- Victoria,  B.  C.,  Radiophone  Service  Opens 

TPHE  Marconi  Company  of  Canada  has  installed  a 
A wireless  telephone  apparatus  at  Vancouver,  B.  C. 
and  at  Victoria  and  will  open  a service  within  a few  days. 
The  plant  has  a radius  of  over  500  miles.  It  is  planned 
to  place  stations  throughout  Canada.  The  success  of 
the  Montreal  Rimouski  experiment  has  led  to  the  present 
development  in  this  branch  of  utility. 


Resumption  of  Radio  Service  Pleases  San  Francisco 
Business  Men 

CHIPPING  men.  operators,  exporters  and  importers  an- 
^ nounce  that  the  resumption  of  the  wireless  service 
by  the  Radio  Corporation  of  America  will  prove  an  ad- 
vantage to  all  concerned  and  that  it  will  possible  to 
get  messages  through  between  this  country  and  the  Far 
East  with  the  same  degree  of  regularity  that  obtained 
before  the  war.  Instead  of  waiting  three  weeks  for  re- 
plies, it  will  be  possible  to  get  returns  in  two  and  three 
days  at  most.  This  will  have  a beneficial  effect  upon  all 
overseas  shipping  and  will  stimulate  the  movement  of 
commerce  and  the  sale  of  merchandise. 


Wireless  on  Chinese  Wall  Unite  Ancient  and  Modern 
Wonders 

A REINFORCED  concrete  wireless  mast  of  large 
dimensions  has  been  erected  upon  the  Chinese  wall 
for  the  use  of  the  American  navy.  It  is  164  feet  in  height. 
The  original  program  called  for  the  making  of  the  mast 
by  the  precast  method  in  two  parts,  and  then  erecting 
them  by  means  of  derricks,  but  an  accident  occurred 
while  the  erection  was  taking  place  and  an  American 
engineer  and  four  coolies  were  killed.  The  method  of 
forming  in  molds  was  then  tried,  and  although  it  was 
much  more  expensive  than  the  other,  it  was  successfully 
carried  out. 


English  Use  Wireless  for  Police  in  Ireland 

T N consequence  of  the  frequency  with  which  telephone 
and  telegraph  wires  in  Ireland  are  being  cut  out,  the 
government  has  decided  on  an  extensive  use  of  wire- 
less telephony  there,  says  the  Daily  Mail,  London. 

Naval  signal  men  are  being  employed  to  start  the  sys- 
tem, and  the  newspaper  intimates  that  portable  telephones 
with  a radius  of  about  thirty  miles  are  being  employed  in 
transmitting  messages  from  one  police  station  to  another 
or  between  adjacent  towns.  It  is  asserted  that  the  system 
has  proved  satisfactory. 


Oregon  Pilot  Commissioners  Want  Wireless  Service 

'T'HE  Oregon  State  Board  of  Pilot  Commissioners 
A voted  at  a meeting  to  ask  the  Port  of  Portland  Com- 
mission to  restore  the  radio  apparatus  and  service  of  the 
bar  tug  Oneonta.  The  bar  tug’s  radio  set,  which  was  of 
considerable  assistance  in  receiving  reports  of  vessels  in 
distress  off  the  Oregon  coast  or  reaching  the  mouth  of 
the  Columbia  in  need  of  a pilot,  was  dismantled  with  the 
outbreak  of  the  war  and  has  not  been  replaced. 

As  the  radio  station  at  North  Head  is  operated  by  the 
United  States  navy,  all  messages  received  by  it  are  re- 
layed to  the  Bremerton  navy  yard  before  they  are  placed 
on  a commercial  wire,  and  some  complaint  has  been 
made  that  the  service  thus  is  not  so  rapid  as  it  might  be. 
The  board  of  pilot  commissioners,  acting  on  this  matter, 
joined  the  Astoria  port  commission  in  asking  the  navy 
department  that  some  change  be  made  to  facilitate  the 
radio  service. 


Wireless  Withstands  Effects  of  Aurora  Borealis  in 
New  York 

'T'HE  Aurora  Borealis,  or  Northern  lights,  made  a bril- 
A liant  display  in  the  heavens  in  New  York  recently 
and  up  to  2 o’clock  in  the  morning  the  wonderful  stream- 
ers danced,  shivered  and  waved  over  nearly  the  whole 
visible  sky.  The  display  appeared  more  vivid  and  strong 
in  the  north  and  northwest,  but  the  banners  of  mystic 
light  repeatedly  shot  up  to  the  zenith,  or  uppermost  part 
of  the  celestial  sphere,  where  they  met  in  an  apex  or  hub. 

As  usual,  the  effects  of  the  aurora  was  promptly  felt 
in  the  offices  of  cable,  telephone  and  telegraph  companies, 
communication  being  seriously  interfered  with.  Wireless 
service  was  also  affected,  but  in  a less  degree. 

The  aurora,  which  is  seldom  visible  in  New  York  skies, 
is  a common  spectacle  in  Arctic  regions. 

Scientists  have  little  to  say  in  explanation  of  its  oc- 
currence, except  that  it  is  the  result  of  magnetic  activity 
in  the  upper  region  of  the  earth’s  atmosphere,  these  dis- 
turbances, in  turn,  being  mysteriously  associated  with  the 
frequency  of  sun  spots. 
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Wireless  Concert  Aboard  the  Mauretania 


TI J S.  TODD,  of  Hartford,  Conn.,  who  has  just  re- 
’ ’ • turned  from  a trip  to  England  and  Scotland,  says 
that  the  Steamship  Mauretania  had  a unique  experience 
before  leaving  Southampton  on  her  last  voyage.  A wire- 
less message  was  received  by  her  captain  from  the  Mar- 
coni works  at  Chelmsford,  Essex,  as  follows:  “Hear 

demonstration  of  wireless  telephone  from  the  Marconi 
works,  Chelmsford.” 

The  Cunard  Bulletin,  issued  while  the  Mauretania  was 
en  route  for  New  York,  contained  the  fpllowing  descrip- 
tion of  that  concert. 

“There  followed  immediately  a summary  of  the  day’s 
news  and  the  listeners  on  board  the  ship  were  asked  to 
‘wait  a minute.’  Suddenly,  the  voice  of  a soprano  sing- 
ing ‘Land  of  Hope  and  Glory’  was  heard  distinctly,  fol- 
lowed by  a rich  baritone  who  rendered  ‘The  Trumpeter.' 
A violin  solo  was  clear  and  resonant,  as  was  the  voice 
of  the  lady  who  sang  ‘There’s  an  Old-Fashioned  House 
in  an  Old-Fashioned  Town.’  The  little  concert  closed 
with  the  national  anthem  played  on  the  cornet.  Then  the 
call:  ‘How  did  you  enjoy  the  concert?  The  Marconi 
works  are  closing  for  the  night  but  another  demonstra- 
tion will  be  concluded  to-morrow  morning  at  11 :15, 
Greenwich  time.  Good  night!’ 

“Although  only  six  ear  pieces  were  used  in  the  cabin 
on  board  the  ship,  it  was  possible  for  six  other  persons 
to  overhear  the  demonstration  distinctly.  The  voices 
were  almost  too  loud,  but  that  may  have  been  due  to 
the  extreme  sensitiveness  of  the  ship’s  installation. 

“At  the  time  the  concert  was  held,  the  Mauretania  was 
100  miles  away  from  the  works.” 


Charles  town  Navy  Yard  to  Use  Radiophone 


T N order  to  expedite  conversations  between  naval  ships 
*•  coming  in  and  going  out  a wireless  telephone  has 
been  established  at  the  Charlestown  navy  yard.  It  fre- 
quently happens  that  commanding  officers  of  ships  desire 
to  talk  with  the  commandant  of  the  yard  and  tney  have 
to  resort  to  the  wireless.  The  telephone  will  have  a speak- 
ing radius  of  10  miles  during  the  day  time. 


Destitute  Austrian  Operators  Appeal  for  Aid 

A N appeal  to  brother  wireless  operators  has  been  re- 
ceived  from  the  Austrians  at  the  Deutschenburg 
Station  and  the  following  radiogram  sent  via  Lyons, 
France,  to  the  Ottercliff  Station : 

"In  sorrowful  condition  of  nourishment  in  Austria 
we  beg  the  American  wireless  operators  as  com- 
mands to  help  us  with  Dollapackets.  None  of  us  have 
relations  in  the  United  States,  but  each  of  us  has 
been  very  often  with  the  ex-Austrian  steamers  as 
wireless  operators.  The  number  of  members  of  this 
wireless  station  is  sixteen.  With  foremost  thanks, 
THE  WIRELESS  OPERATORS  OF  THE 
AUSTRIAN  STATION  DEUTSCHENBURG.” 
This  is  a humane  appeal  which  many  of  the  wireless 
operators  are  going  to  answer.  A substantial  fund  has 
already  been  collected.  All  readers  of  The  Wireless 
Age  are  invited  to  help  out. 

The  “Dollapackets”  contain  a dollar’s  worth  of  food 
— and  the  Austrian  operators  need  food  badly.  Further 
comments  are  unnecessary. 

Let  us  show  them  by  quick  action  that  the  American 
radio  men  are  really  and  truly  the  foremost  members 
of  the  great  fraternity  of  men  who  never  fail — especially 
where  an  S.O.S.  call  of  distress  commands  their  action. 
This  is  obviously  a call  of  distress. 

Those  who  would  like  to  be  of  some  service  to  the 
suffering  radioists  abroad  are  invited  to  send  their  con- 
tributions to  the  “Dollapacket  Fund,”  c/o  The  Wireless 
Age. 


Senate  Passes  Radio  Bill 

CENATOR  POINDEXTER’^  bill  authorizing  the 
^ Navy  Department  to  operate  certain  radio  stations 
for  transmission  of  press  and  commercial  messages  was 
passed  by  the  Senate  March  10  without  a record  vote 
after  it  had  been  amended  to  provide  that  private  busi- 
ness should  not  be  handled  at  less  than  cost. 

Senator  Phelan,  Democrat,  California,  put  into  the 
record  a letter  from  Secretary  Daniels  urging  some  such 
legislation,  and  one  from  V.  S.  McClatchy,  of  the  Sacra- 
mento Bee,  declaring  that  provision  for  transmission  of 
news  to  the  Orient  at  a low  rate  would  be  a powerful 
factor  in  promoting  good  relations  with  Japan. 

The  bill  expressly  provides,  Senator  Poindexter 
pointed  out,  that  special  low  rates  be  established  for  press 
dispatches. 


Section  of  the  power  room  showlnc  100  kw.  spark  transmitter  of  the  V.  S. 
naval  high  power  station  at  Arlington 


American  Marconi  Company  Dissolved 

CTOCKHOLDER5  of  the  Marconi  Wireless  Tele- 
^ graph  Co.  of  America  at  a special  meeting  held  April 
6,  voted  to  dissolve  the  company.  This  action  finally 
concludes  a plan  whereby  the  assets  of  the  Marconi  Wire- 
less Telegraph  Co.  with  certain  exceptions,  are  to  be 
taken  over  by  the  Radio  Corporation  of  America.  Hence- 
forth the  business  of  the  company  will  be  conducted 
under  the  latter  name. 


President  Wilson's  Wireless  to  Open  Air  Meet 

PRESIDENT  WILSON  will  officially  open  the  third 
_ Pan-American  Aeronautical  Congress  on  the  Steel 
Pier,  Atlantic  City,  N.  J.,  and  at  the  Airport  beginning 
May  20. 

A wireless  plant  is  being  installed  on  the  end  of  the 
pier,  where  the  flash  from  the  White  House  -will  be  re- 
ceived at  3 P.  M.  on  the  opening  day.  Wireless  greetings 
also  will  come  from  government  heads  of  several  South 
American  republics,  where  aviation  now  is  popular. 


Legion’s  Radio  Intelligence  Post  Making  Progress 

'T'HE  third  meeting  of  the  Radio  Intelligence  Post  of 
A the  American  Legion  was  held  in  New  York  City. 
Men  were  present  who  had  traveled  many  miles  to  at- 
tend, but  all  agreed  that  it  was  worth  it. 

All  former  members  of  the  Radio  Intelligence  Depart- 
ment, either  in  service  abroad  or  at  home,  and  who  wish 
to  get  in  touch  with  their  former  pals  are  cordially 
urged  to  communicate  with  the  acting  secretary  of  the 
post,  Arthur  L.  Bernhard,  1679  42d  Street,  Brooklyn. 
New  York. 
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Visualizing  the  Unseen 

By  Jerome  Lachenbruch 


A FEW  hundred  feet  of 
film,  a motion  picture 
camera  and  an  artist  with 
imagination  and  ingenuity 
are  solving  the  intricate 
problems  of  electricity  for 
the  beginner.  The  various 
phases  of  electricity  have 
been  visualized  on  the  mo- 
tion picture  screen  so  that 
any  one  may  understand 
them.  The  principle  of  in- 
duction, the  working  of  the 
wireless  telegraph  and  tel- 
ephone, and  many  other 
phases  of  the  subject  are 
now  being  shown  to  the 
general  public ; also  they 
form  part  of  the  curriculum 
of  instruction  in  many  el- 
ementary and  secondary 
schools. 

Strange  as  it  may  seem, 
the  visualization  of  electri- 
cal topics  is  a direct  devel- 
opment of  the  process  by 
■which  the  animated  cartoon 
is  made.  A few  years  ago 
John  R.  Bray,  a Brooklyn  newspaper  cartoonist,  discov- 
ered that  by  making  a series  of  cartoon  drawings  and 
photographing  them  on  a motion  picture  film,  he  could 
produce  the  appearance  of  cartoons  in  motion.  In  his  first 
attempt  he  drew  about  10,000  individual  pictures,  worked 
for  about  ten  months  and  then  saw  his  arduous  work 
reeled  off  in  about  ten  minutes.  He  realized  that  the  work 
was  impractical  if  done  in  this  way  and  began  to  study 
ways  to  simplify  the  method.  After  several  weeks  of 
analytical  study,  Mr.  Bray  discovered  that  many  different 
motions  may  be  represented  by  the  same  bodily  action. 
For  instance,  the  delivery  of  a blow,  represented  by  the 
arm  drawn  back,  is  very  similar  to  the  motion  executed  m 
throwing  a baseball.  Consequently,  when  these  two  mo- 
tions are  to  be  shown  in  the  same  picture,  the  drawings 
are  not  duplicated.  They  are  simply  photographed  on 
the  motion  picture  film  in  their  proper  order.  Further- 
more, it  was  learned  that  many  motions  require  only  a 
change  in  part  of  the  figure,  say  the  arms  or  the  legs. 
And  so  a cartoon  figure  may  go  through  several  move- 
ments without  changing  the  position  of  the  body.  In 
utilizing  this  fact,  Mr.  Bray  drew  a man's  body,  then  on 
another  sheet  of  paper  his  legs,  and  when  the  legs 
changed  position  he  drew  them  in  the  new  position.  By 
superimposing  the  second  drawing  over  the  first  picture 
of  the  body,  a new  complete  figure  appeared.  This 
eliminated  the  drawing  of  thou- 
sands of  lines  and  avoided  im- 
measurable duplication  in  the  mak- 
ing of  the  original  drawings.  Now, 
only  about  1,500  drawings  are 
necessary  to  make  an  animated 
cartoon. 

The  original  drawings  are  made 
on  transparent  paper  and  are  traced 
on  transparent  composition  plates 
which  are  then  photographed  by  an 
inverted  motion  picture  camera  set 
up  on  a rigid  frame  above  a table. 

An  ingenious  arrangement  of  gears 


and  small  linked  chains 
carries  the  control  of  the 
motion  picture  camera  to  a 
pedal  beneath  the  photo- 
graphing table  which  the 
photographer  operates  with 
his  foot.  At  every  pressure 
of  the  pedal  the  shutter 
opens  for  a measured 
length  of  time.  Of  course, 
on  the  table  is  a frame  to 
which  Cooper  Hewitt  lights 
are  fastened. 

Every  drawing  is  num- 
bered and  when  each  is 
photographed  a little  indi- 
cator, similar  to  a speed- 
ometer in  its  action,  records 
the  number  of  drawings 
that  have  been  thus  far 
photographed.  The  devel- 
oping and  printing  of  the 
negative  follows  the  same 
process  undergone  by  films 
taken  from  living  figures. 

The  accompanying  pho- 
tographic diagrams  give  an 
idea  of  the  method  by 
which  the  animated  technical  drawings  are  made.  Figure 
1 shows  a battery,  upon  which  is  mounted  an  iron  core 
wound  with  two  coils  of  wire  of  different  thicknesses. 
It  will  be  observed  that  the  heavier  wire  has  fewer  turns 
than  the  finer  coil. 

The  action  indicated  is  an  excerpt  from  the  way  in 
which  the  principle  of  induction  is  taught  by  the  “movies.” 
When  the  connection  is  made  at  A,  the  current  flows 
through  the  heavy  wire,  or,  technically,  the  primary 
winding.  In  showing  this  on  the  screen,  figure  1,  which 
is  a drawing  made  on  a dark  grey  cardboard  and  used 
as  a background  for  the  succeeding  pictures,  is  photo- 
graphed first. 

The  phenomenon  resulting  from  the  closing  of  the  cir- 
cuit is  twofold.  First,  a current  is  set  up  in  the  primary 
winding ; secondly,  a magnetic  field  is  built  up  about  the 
core.  This  fact  is  conveyed  in  a,  title,  and  is  followed  on 
the  screen  by  figure  2,  showing  the  current  passing 
through  the  primary,  then  figure  3,  showing  a magnetic 
field  and  the  apparent  “flow”  of  the  magnetic  lines  of 
force.  Here  the  relationship  between  magnetism  and 
electricity  is  explained.  In  the  diagram,  the  lines  of 
force  are  shown  to  “flow”  all  about  the  core;  and  the 
direction  of  the  course  of  the  magnetic  lines  from  north 
to  south  through  the  air  is  indicated  by  moving  arrows. 
In  conveying  this  to  the  screen,  the  artist  who  made  the 
drawings  made  several  similar 
drawings  showing  the  arrows  in 
slightly  different  positions.  When 
these  were  photographed  on  the 
motion  picture  film  the  effect  was 
similar  to  the  flickering  which  we 
are  all  familiar  with,  securing  an 
effect  on  the  screen  of  the  constant 
activity  of  the  electro-magnetic 
field.  The  diagram  of  the  electro- 
magnetic field  is  a photograph  of 
the  original  background  with  two 
transparent  plates  superimposed 
upon  it. 


E.  Lyle  Goldman,  of  the  Bray  studioe  drawing  the  background  for  one 
of  the  electrical  animated  drawings 


Close-up  showing  the  background  of  an  animated 
technical  drawing 
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Figure  l — Iron  core  wound  with  two  sites  of  wire  mounted  upon  a Figure  2— The  battery  or  primary  current  pairing  through  the  primary 

battery  coil 


In  following  the  electrical  action  further,  the  contact 
at  A is  broken  and  the  electro-magnetic  field  immediately 
collapses.  What  happens  now  is  told  in  another  title  thal 
explains,  in  a few  words,  the  principle  of  induced  cur- 
rents. The  building  up  and  breaking  down  of  magnetic 
fields  constantly  results  in  currents  being  induced  from 
the  primary  winding  to  the  secondary.  In  the  motion  pic- 
ture portraying  this  phenomenon,  the  current  is  seen  now 
in  the  coil  of  fine  wire,  the  secondary  winding.  Figure  4 
shows  this  clearly. 

It  is  an  electrical  fact  that  a current  induced  as  shown 
in  the  figure  has  its  voltage  increased  and  its  amperage 
reduced.  This  is  a principle  that  has  made  wireless 
telegraphy  possible,  because  it  permits  of  the,  creation  of 
high  frequency  currents. 

But  to  return  to  our  diagram.  The  voltage  in  the 
secondary  is  now  much  greater  than  it  was  in  the  primary 
winding.  This  is  proved  by  the  fact  that  it  has  a poten- 
tial, or  electrical,  pressure  sufficiently  great  to  enable  it 
to  jump  the  gap  and  make  a completed  circuit.  The  gap, 
of  course,  is  a familiar  contrivance  in  wireless  hook-ups. 


And  here,  in  the  animated  technical  drawing,  its  funda- 
mental uses  are  explained. 

Another  most  important  elementary  principle  of  elec- 
tricity elucidated  by  the  animated  technical  drawing  is  the 
action  of  the  condenser  as  used  in  connection  with  a cir- 
cuit breaker.  This  is  of  particular  interest  to  the  stu- 
dent of  wireless  telegraphy,  for  the  condenser  is  a store- 
house of  electrical  energy,  and  in  the  wireless  set  is  in- 
dispensable. The  circuit  breaker  acts  as  a danger  signal' 
by  flying  open  and  breaking  the  flow  of  the  current  in 
case  anything  goes  wrong  in  the  circuit. 

To  apply  the  action  of  the  condenser  to  the  screen,  the 
flow  of  the  current  in  an  electrical  circuit  is  shown  by 
means  of  a series  of  individual  drawings,  each  differing 
very  slightly  from  the  other.  This  produces  the  effect 
of  movement.  As  a background,  a fundamental  diagram 
of  a condenser  is  shown  connected  with  a circuit  breaker. 
The  circuit  breaker  is  not  drawn  on  the  background,  but 
is  a cardboard  cutout  attached  to  the  background  by  pins. 
The  various  positions  of  the  circuit  breaker  in  opening 
the  line  are  obtained  by  moving  the  dummy  by  hand  and 


Figure  3 — The  magnetic  field  produced  by  the  flow  of  primary  Figure  4 — Primary  broken  at  A and  induced  current  In  secondary  jumping 

current  the  spark  gap 
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result  shown  in  figure  5.  Finally,  the  dashes  represent- 
ing the  current  were  drawn,  and  the  three  photographed 
together,  the  completed  picture  being  shown  in  the  dia- 
gram, figure  6.  Now,  to  make  the  lesson  move  on  the 
screen,  the  plate  showing  the  spring  when  the  circuit 
breaker  is  closed  is  removed  as  well  as  the  plate  indicating 
the  course  of  the  electric  current. 

For  the  next  series  of  drawings,  the  same  background 
is  used.  But  instead  of  the  first  drawing  of  a spring, 
another,  in  a slightly  different  state  of  tension,  is  drawn 
and  placed  over  the  background.  Then  the  cam  of  the 
dummy  circuit  breaker  is  moved  by  hand,  so  that  the 
breaker  opens  the  line  and  the  current  flow  is  seen  to  be 
interrupted.  See  figure  .7.  Here  a title  is  inserted  to 
state  that  when  the  line  is  open  the  current  flows  into 
the  condenser.  In  order  to  show  this,  another  drawing 
of  dashes  is  made  to  fit  over  the  condenser  drawing  of 
the  background.  What  would  happen  if  the  line  opened 
and  there  was  no  condenser  to  catch  the  surplus  current 
is  shown  by  a spark  jumping  across  the  opened  circuit. 
This  involves  several  other  drawings. 

This  elementary  electrical  instruction  is  invaluable  in 
the  teaching  of  wireless  telegraphy.  From  such  funda- 


Figurc  5 — Electrical  circuit  with  circuit  breaker  and  condenaer  connected 


photographing  it  during  the  different  stages  of  its  action. 

The  circuit  breaker  is  shown  to  operate  by  means  of  a 
spring ; but  to  represent  the  spring  in  the  act  of  springing 
many  individual  drawings  of  the  spring  had  to  be 
made,  otherwise  the  action  as  shown  on  the  screen  would 
appear  as  a jerk.  In  order  to  obtain  smoothness,  the 
various  parts  of  the  diagram  that  are  supposed  to  move 
* must  be  drawn  in  their  different  positions  while  the  cir- 
cuit is  breaking,  and  each  drawing  then  photographed 
on  the  motion  picture  film. 

Let  us  assume  that  the  current  is  running  smoothly 
through  the  line.  In  this  arrangement  the  circuit  breaker 
is  closed.  The  dashes  in  the  photographic  diagram  sug- 
gest the  course  of  the  current  flow.  It  will  be  seen  that 
the  condenser  is  not  in  use,  and  the  point  of  the  cam, 
which  operates  the  circuit  breaker,  is  turned  upward. 
To  obtain  this  effect  on  the  screen,  three  drawings  were 
necessary.  The  first  was  a background  showing  the 
dummy  circuit  breaker  and  the  general  outline  of  the  elec- 
trical circuit,  together  with  the  condenser.  Then  a draw- 
ing of  the  spring  was  made,  traced  on  a transparent  com- 
position plate  and  laid  on  top  of  the  background,  with  the 


Figure  6 — Circuit  breaker  doted,  permitting  flow  of  current 


Figure  7 — Circuit  breaker  open  and  interrupted  current  flowing  into  the 

condenaer 

mentals,  the  Bray  Studios  have  progressed  to  the  point 
of  teaching  how  the  wireless  telegraph  operates.  For 
example,  most  students  who  are  interested  in  this  phase 
of  electricity  know  that  electro-magnetic  waves  radiate 
in  all  directions,  yet  follow  the  general  course  of  the 
earth’s  surface.  Now,  the  best  way  to  teach  an  unknown 
thing  is  to  compare  it  to  a known  one  and  then  to  show 
in  what  particulars  the  new  fact  to  be  taught  differs  from 
the  thing  known.  So,  in  animating  the  principle  of  wire- 
less telegraphy,  the  movie  artists  have  gone  back  to  two 
known  facts : one,  the  electric  bell  and  the  action  of  sound 
waves ; and  two,  the  ripples  on  the  surface  of  a lake  made 
by  a stone  being  thrown  into  the  water.  This  natural 
phenomenon  is  understood  by  everybody;  so  the  com- 
parison between  the  ever-widening  circles  on  the  surface 
of  the  water  and  the  electric-magnetic  waves  of  the  wire- 
less brings  the  general  principle  to  the  understanding  of 
the  masses.  Coming  closer  to  the  subject,  the  electric 
bell  comparison  tells  a similar  story,  but  adds  to  it  by 
showing  that  sound  waves  act  like  water  ripples  and  also 
like  electro-magnetic  waves.  In  visualizing  this,  an 
electric  bell  in  the  act  of  striking  is  seen  to  send  off  waves 
in  ever-widening  concentric  circles. 
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But  to  amplify  on  the  examples,  the  difference  between 
sound  and  electro-magnetic  waves  must  be  emphasized. 
This  is  done  by  showing  a boy  shouting,  and  flashing  the 
fact,  in  a title,  that  his  voice  carries  only  about  a quarter 
of  a mile  under  the  best  conditions.  The  sound  waves 
emanating  from  his  mouth  are  represented  in  the  form 
of  very  short  waves.  Now  the  far  greater  length  of  the 
electro-magnetic  wave  is  shown  in  animated  form,  and 
the  fact  stated  that  these  waves  are  carried  by  the  ether 
for  thousands  of  miles.  When  the  possibility  of  trans- 
porting electro-magnetic  waves  has  been  established,  the 
construction  of  various  pieces  of  apparatus  is  taken  up  in 
detail. 

The  generation  of  high  frequency  currents,  and  their 


oscillation  in  the  closed  circuit  until  they  jump  the  gap 
(see  figure  4)  and  pass  into  the  ether;  the  apprehending 
of  the  electro-magnetic  waves  by  the  antennae  of  some 
receiving  station  many  miles  away,  and  the  passing  of  the 
current  through  the  receiving  set;  and  finally  the  “iron- 
ing out”  or  reduction  of  the  current  to  audible  frequency 
are  all  shown  in  a graphic  manner. 

In  all  ^subjects  relating  to  electricity,  the  screen  offers 
teaching  opportunities  scarcely  realized  at  present.  In 
the  naval  wireless  school,  the  schools  for  general  electri- 
cians, and  for  instruction  aboard  ship,  not  to  mention  the 
many  private  institutions  for  the  teaching  of  electrical 
subjects,  the  animated  technical  drawing  offers  a new 
way  to  impart  the  intricacies  of  the  subjects  in  an  in- 
tensely entertaining  and  practical  way. 


The  Design  of  Multi-Stage  Vacuum  Tube 

Receiving  Circuits 

By  John  Scott-Taggart 

(Continued  from  the  December,  1919,  issue) 


Ylf  E NOW  come  to  the  usual  aperiodic  air-core  oscil- 
” lation  transformers  as  a means  of  coupling  the  out- 
put circuit  of  a vacuum  tube  to  the  input  circuit  of  the 
succeeding  tube. 

A two-tube  receiving  circuit  employing  this  method  of 
coupling  is  shown  in  figure  3.  An  aperiodic  inductance 
coil  L,  is  included  in  the  plate  circuit  of  the  first  tube,  a 


second  aperiodic  inductance  L4  being  placed  across  grid 
and  filament  of  the  second  tube.  A leaky  grid  condenser 
is  included  in  the  grid  circuit  of  the  second  tube  for  the 
purpose  of  rectifying  the  high  frequency  current  and  pro- 
ducing audible  signals  in  the  telephones  T.  The  two  in- 
ductances L,  and  L4  may  very  conveniently  be  wound 
together  at  the  same  time,  or  if  desired,  one  of  the  in- 
ductances may  be  wound  directly  over  the  other.  This 
type  of  amplifier  will  respond  over  a wide  range  of  wave 
lengths,  which  range  may  be  greatly  increased  by  using 
resistance  wire  in  place  of  ordinary  copper  wire  for  the 
inductances  L , and  L4.  The  value  of  the  resistance  may 


Figue  A — Four-tube  amplifier-detector  for  oscillatory  circuit 


be  made  as  high  as  about  20,000  ohms.  Obviously,  a cer- 
tain loss  in  efficiency  is  unavoidable,  but  this  disadvantage 
is  outweighed  by  the  greater  usefulness  of  the  amplifier. 

Figure  4 shows  a 4-tube  amplifier-detector  which  may 
be  applied  to  any  oscillatory  circuit  for  the  purpose  of 
receiving  wireless  signals.  As  will  be  seen,  the  arrange- 
ment is  merely  an  elaboration  of  the  circuit  of  figure  3, 


the  coupling  between  the  tubes  taking  the  form  of  aperi- 
odic air-core  transformers.  The  terminals  YZ  are  con- 
nected across  the  oscillatory  circuit,  in  which  the  received 
oscillations  are  taking  place. 

An  improved  arrangement  would  consist  in  tuning  the 
grid  circuits  of  the  various  vacuum  tubes  in  the  series. 
This  .arrangement  somewhat  increases  the  efficiency  of 


Figure  S — Two- tube  receiving  circuit  which  permits  very  fine  tuning 


the  amplifier  and  also  improves  its  selectivity.  The  num- 
ber of  adjustments  required,  however,  make  the  circuits 
somewhat  unwieldy.  It  will  be  realized  that  a certain 
step-up  effect  is  obtainable  by  arranging  that  the  induct- 
ances of  the  plate  circuits  will  have  fewer  turns  than  the 
inductances  of  the  grid  circuits.  If  the  grid  circuits  be 
tuned,  it  may  be  an  advantage  to  have  the  coupling  be- 
tween the  plate  and  grid  oscillatory  circuits  variable  in 
order  to  increase  the  selectivity.  If,  however,  we  are  aim- 
ing to  produce  a highly  efficient  circuit  which  is  exceed- 
ingly selective,  it  will  be  preferable  to  tune  both  the  plate 


and  grid  circuits  by  means  of  variable  condensers.  Fig- 
ure 5 shows  a useful  2-tube  receiving  circuit  which  is 
capable  of  giving  excellent  signals  and  at  the  same  time 
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very  fine  tuning.  All  circuits  are  now  accurately  tuned 
to  the  incoming  frequency  and  the  degree  of  selectivity 
may  be  varied  by  altering  the  coupling  between  L,  and 
L4.  The  second  tube  of  this  circuit  acts  as  detector,  the 
signals  being  obtained  in  the  telephones  T.  Figure  6 
"Shows  a 3-tube  receiving  circuit  which  is  a development 
of  the  2-tube  circuit,  and  which  also  provides  for  the  re- 
ception of  continuous  waves.  In  the  plate  circuit  of  the 
last  tube  is  included  an  aperiodic  coil  L,  which  may  be 


coupled  to  any  of  the  foregoing  inductances  in  order  to 
amplify  spark  signals  on  the  regenerative  principle  or  to 
produce  self-oscillation,  and  so  enable  us  to  receive  con- 
tinuous waves.  This  class  of  circuit  is  especially  useful 
when  it  is  desired  to  receive  within  a fairly  narrow  range 
of  wave  length,  or  on  a definite  fixed  wave  length.  As  a 
general  statement,  in  amplifiers  utilizing  air-core  trans- 
formers an  aperiodic  coil  for  producing  regeneration  may 
always  be  placed  in  the  plate  circuit  of  one  or  other  of  the 
tubes  and  coupled  to  one  of  the  circuits  of  a previous 
tube.  If  grid  current  rectification  in  the  last  tube  is  being 
used,  self-oscillation  may  be  produced  by  the  usq  of  an 
oscillator  coil.  If,  however,  the  last  tube  is  made  to  oper- 
ate as  a detector  by  utilizing  one  of  the  bends  on  the  plate 
current  curve,  it  is  not  possible  to  produce  self-oscillation. 
If  this  form  of  detection  is  employed  and  we  desire  to 
produce  self-oscillation,  an  oscillator  coil  may.  convenient- 
ly be  included  in  the  plate  circuit  of  the  vacuum  tube 
next  to  the  last.  It  is  to  be  noted  that  a condenser  of 


and  the  second  one  as  a detector.  The  resistance  Rx  has 
a value  of  .about  80,000  ohms,  and  should  have  neither 
capacity  nor  inductance.  It  may  be  constructed  by  cut- 
ting two  or  three  parallel  grooves  2"  long  on  a sheet  of 
ebonite  and  rubbing  the  point  of  a lead  pencil  across 
them.  Suitable  terminal  connections  are  made  at  the  ends 
of  the  conducting  grooves.  A more  suitable  type  of  re- 
sistance may  be  constructed  by  using  strips  of  paper  on 
which  heavy  India  ink  lines  have  been  ruled.  Various 


commercial  types  of  resistances  have  been  placed  on  the 
market.  Care  should  be  taken  to  see  that  the  terminal 
connections  do  not  form  a small  condenser  in  parallel 
with  the  resistances. 

A condenser  C2  of  about  0.0003  mfd.  which  is  connect- 
ed between  the  foot  of  R,  and  the  grid  G,  of  the  second 
vacuum  tube  insulates  G2  from  the  battery  H,  which 
would  otherwise  give  the  grid  a very  high  potential. 
When  the  grid  Gj  of  the  first  tube  becomes  positive,  the 
electron  current  through  R,  increases;  consequently,  a 
momentary  negative  pulse  is  communicated  through  C2  to 
the  grid  G2  of  the  second  tube.  Similarly,  when  G,  is 
made  negative,  the  electron  current  through  RI  is  de- 
creased and  a positive  pulse  is  impressed  on  G2.  In  this 
manner  the  high  frequency  potentials  across  Rx  are  pass- 
ed on  the  second  tube,  which  rectifies  the  radio  frequency 
EMFs.  Owing  to  the  drop  in  potential  across  Rt  the 
plate  battery  H will  have  to  be  of  considerably  greater 
voltage  than  is  the  case  in  an  ordinary  amplifier.  The 


about  0.001  mfd.  is  invariably  connected  across  the  tele- 
phones. This  condenser,  among  other  things,  allows  self- 
oscillation to  take  place  more  readily.  Incidentally,  when 
a suitable  number  of  tubes  are  used  for  amplifying  high 
frequency  oscillations,  the  radio- frequency  component  in 
the  plate  circuit  of  the  detecting  tube  may  be  very  consid- 
erably increased  and  is  liable  to  cause  arcing  in  the  tele- 
phone windings,  unless  a shunt  condenser  is  provided. 

Except  for  special  purposes,  it  will  not  usually  be  de- 
sirable to  employ  more  than  3 tubes  with  tuned  inter-tube 
transformers.  The  circuits  become  expensive  and  difficult 
to  adjust,  although  this  latter  disadvantage  may  be  largely 
overcome  by  employing  a switch  which  changes  the 
values  of  the  inductances  Ls,  L4,  L5,  Ls,  simultaneously. 

We  now  come  to  the  use  of  coupling  resistances  in 
vacuum  tube  amplifiers.  This  class  of  coupling  is  aperi- 
odic, and  after  a certain  wave  length,  is  usually  efficient 
for  all  wave  lengths.  A simple  resistance  coupled  circuit 
is  shown  in  figure  7,  where  two  vacuum  tubes  are  shown 
in  use.  The  first  one  acts  as  a high  frequency  amplifier 


value  of  H may  conveniently  be  from  70  to  100  volts. 
Each  tube  is  shown  as  having  a separate  rheostat  of  about 
10  ohms  resistance.  These  rheostats  may  frequently  be 
dispensed  with.  Such  minor  variations  in  the  circuits 
given  here  are  left  to  the  experimenter.  To  prevent  ex- 
cessive negative  charges  building  up  on  the  grid  G2  of  the 
second  vacuum  tube  a leak  R2  of  about  3 megohms  resist- 
ance may  be  connected  directly  across  grid  and  filament. 
In  place  of  the  telephones  T a step-down  transformer 
may  be  used.  A high  resistance  winding  may  be  included 
in  the  plate  circuit  and  a low  resistance  winding  connect- 
ed across  a pair  of  low  resistance  telephones.  This  ap- 
plies to  all  tube  circuits  and  the  use  of  such  a transformer 
possesses  considerable  advantage. 

Figure  8 shows  a three-tube  resistance  coupled  ampli- 
fier suitable  for  general  reception.  This  circuit  is  simply 
an  elaboration  of  the  previous  circuit  and  no  comment  is 
" necessary.  The  values  of  the  resistances  are  the  same  as 
before.  The  terminals  YZ  are  connected  across  the  oscil- 
latory circuit  in  which  the  incoming  oscillations  are  flow- 
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ing.  The  important  point  to  notice  in  connection  with  re- 
sistance coupled  amplifiers  is  that  they  are  not  suitable  for 
reception  of  short  wave  lengths.  This  is  due  largely  to 
the  capacity  effect,  which  is  invariably  in  parallel  with 
the  plate  circuit  resistances.  This  capacity  effect  may  be 
chiefly  due  to  the  capacity  of  the  electrodes  in  the  tube 
and  is  also  due  to  the  capacity  of  leads  and  connections. 
This  capacity  acts  as  a resistance,  or  rather,  reactance,  in 
parallel  with  the  resistances  R.  Since  the  condenser  acts 


as  a detector  towards  oscillatory  current,  the  higher  the 
wave  length  received,  the  greater  will  be  its  frequency  and 
the  more  readily  will  the  unintended  shunt  capacity  act 
as  a by-path  to  the  oscillations,  and  so  reduce  the  imped- 
ance of  the  resistances  R.  The  resistance  amplifier  is  con- 
sequently most  useful  for  wave  lengths  exceeding  1,000 
meters.  In  any  case,  .every  precaution  should  be  taken  to 
avoid  capacity  effects  in  resistance  amplifiers. 

Figure  9 shows  a 6-tube  amplifier  being  used  to  receive 
signals  picked  up  on  a frame  aerial  L„  which  consists  of 
a number  of  turns  of  insulated  wire  on  a large  frame 
several  feet  square.  The  loading  inductance  L2  and  the 
condenser  C,  is  for  tuning  purposes.  The  amplifier  calls 
for  no  special  comment  except  that  a small  condenser  CT 
is  used  for  obtaining  regenerative  amplification.  By 
means  of  a switch  S this  condenser  may  be  connected 


across  the  plate  of  the  last  tube  and  the  grid  of  another  of 
the  preceding  tubes.  This  condenser  should  have  a very 
small  capacity.  By  gradually  increasing  this  capacity  the 
circuits  may  be  made  to  pass  through  the  various  stages 
prior  to  self-oscillation,  thus  enabling  us  to  obtain  regen- 
erative amplification  of  spark  signals,  or  to  receive  con- 
tinuous waves. 

In  a resistance  amplifier,  the  grids  are  alternately  posi- 
tive and  negative  at  any  given  moment.  For  example,  if 
the  first  grid  is  positive,  the  first  plate  will  be  negative,  the 
second  grid  negative,  the  second  plate  positive,  the  third 
grid  positive,  the  third  plate  negative,  and  so  on.  To  ob- 
tain regeneration,  the  condenser  C,  should  be  connected 
across  two  electrodes  of  similar  sign.  Regenerative  am- 


plification may  be  obtained  not  only  by  coupling  the  plate 
of  the  last  tube  to  the  grid  of  the  first,  but  by  making 
suitable  connections  between  any  of  the  intermediate 
tubes.  The  condition  for  regenerative  amplification  is 
that  when  the  potential  of  the  plate  increases,  the  grid  of 
the  preceding  tube  chosen  should  also  increase,  and  vice 
versa.  If  the  condenser  is  now  connected  across  the  plate 
and  grid,  regeneration  is  obtained  and  if  the  condenser  is 
of  sufficient  capacity  self-oscillation  is, set  up. 


For  example,  regeneration  may  be  obtained  by  connect- 
ing the  last  plate  to  the  first  grid  of  an  amplifier  possess- 
ing 2,  4,  6 or,  in  short,  an  even  number  of  tubes.  If  an 
odd  number  of  tubes  were  used,  absorption — the  opposite 
to  amplification — would  take  place,  and  the  greater  the 
capacity,  the  less  would  be  the  amplification  and  the  less 
the  tendency  to  oscillate.  We  can  see  that  regenerative 
oscillation  is  obtained  when  the  coupling  condenser  con- 
nects the  plate  and  grid  of  tubes  adjacent  to  each  other, 
or  separated  by  an  even  number  of  tubes.  Obviously, 
the  greater  the  number  of  tubes  in  between,  the  more 
critical  is  the  adjustment  of  the  coupling  condenser,  which 
thus  requires  to  be  of  very  small  dimensions.  Owing  to 
the  difficulty  of  insuring  regular  working,  it  is  desirable 
to  arrange  the  coupling  between  the  plate  of  one  tube  and 
the  plate  of  a previous  tube  in  the  series.  Rectification  is 


Figure  15— The  completed  amplifier  transformer 


now  weak  and  allows  of  a more  gradual  adjustment. 
The  coupling  condenser  should  now  be  connected  across 
any  two  plates  which  are  undergoing  potential  changes  of 
the  same  sign  as,  for  example,  1st  and  3rd,  3rd  and  5th, 
1st  and  7th,  and  so  on.  Instead  of  using  a condenser,  a 
high  resistance  of  the  order  of  about  10  megohms  may  be 
connected  across  the  plate  of  one  tube  and  the  grid  of  a 
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previous  tube,  or  the  plate  of  one  tube  and  the  plate  of 
another.  These  general  remarks  will  explain  the  condi- 
tions under  which  regeneration  is  obtainable  in  a resist- 
ance amplifier.  The  present  regeneration  is  obtainable  in 
a resistance  amplifier. 

However,  the  writer  is  not  inclined  to  recommend  the 
use  of  methods  for  obtaining  self-oscillation  in  an  ampli- 


fier, although  regeneration  is  frequently  desirable.  It 
will  almost  invariably  be  preferable  to  use  an  external 
heterodyning  oscillator  when  it  is  desired  to  receive  con- 
tinuous waves. 

An  interesting  resistance  amplifier  has  been  patented  by 
the  Marconi  Company,  which  is  illustrated  in  figure  10. 
In  the  plate  circuit  of  the  first  tube  is  included  a high 
resistance  Rj  and  a plate  battery  Ht.  If  connections  were 
taken  from  the  ends  of  Rt  across  the  grid  and  filament  of 
the  second  Marconi  tube  there  would  normally  be  a nega- 
tive potential  on  the  grid  of  the  second  tube.  This  poten- 
tial would  be  equal  to  half  the  emf.  of  H„  if  the  resistance 
Rt  equalled  the  internal  resistance  of  the  tube  between  fil- 
ament and  plate. 

It  is  to  be  noted  that  it  is  usually  desirable  to  make  the 
plate  circuit  resistance  equal  to  the  internal  resistance  of 
the  tube.  To  overcome  the  potential  drop  across  the  high 
resistance  in  the  plate  circuit,  we  have  seen  that  usually  a 
stopping  condenser  has  been  used.  The  Marconi  circuit, 
however,  achieves  the  same  object  by  taking  the  connec- 
tions from  the  top  of  R,  and  the  mid-way  point  along  H,. 
It  will  be  seen  that  the  emf.  across  Rt  is  balanced  by  half 
the  emf.  of  H.  acting  in  the  opposite  direction.  If  R, 
does  not  equal  the  internal  resistance  of  the  tube  a suit- 
able point  is  readily  found  on  H,  so  that  the  potential  dif- 
ference between  that  point  and  the  top  end  of  Rt  is  zero. 
When  a varying  potential  is  placed  on  the  grid  of  the  first 
tube,  the  potential  across  Rt  also  varies  whereas  the  po- 
tential across  the  half  of  Hx  involved  does  not  vary,  at 


Figure  17 — Two-tab*  detector  amplifier  circuit  ia  which  the  firit  tube 
ects  *•  * dftector 


least,  not  to  any  appreciable  extent.  The  magnified 
potential  variations  are  consequently  applied  to  the  grid 
of  the  second  amplifying  tube,  and  the  same  process  is 
repeated  in  the  case  of  the  second  tube,  the  magnified 
variations  in  R2  being  applied  across  the  grid  and  filament 
of  the  third  vacuum  tube.  This  last  tube  may,  if  desired, 
be  arranged  to  act  as  a detector. 

This  circuit  requires  separate  plate  batteries  and 
filament  accumulators.  Moreover,  it  will  be  seen 
that  any  low  frequency  variations  of  plate  cur- 
rent in  the  first  tube  will  be  passed  on  throughout  the 
series;  consequently,  any  undesired  current  variations 
such  as  those  due  to  variations  in  filament  temperature 
or  leakage  in  the  circuits  are  liable  to  be  magnified  by  the 


amplifier  and  produce  undesirable  noises.  In  the  case  of 
those  amplifiers  in  which  stopping  condensers  are  used, 
these  condensers,  if  of  small  enough  capacity,  will  only 
pass  on  high  frequency  current  variations,  and  will  filter 
out  any  audio-frequency  effects.  The  Marconi  circuit, 
however,  is  capable  of  being  used  as  an  amplifier  of 
steady,  maintained,  direct  current  potentials,  whereas  the 


other  type  of  amplifier  is  unsuitable.  The  principle  of 
taking  a tapping  from  the  plate  battery  to  avoid  the 
potential  drop  across  the  plate  circuit  resistance  is  one  of 
considerable  value  and  may  be  applied  in  many  vacuum 
tube  circuits  with  advantage. 

We  have  seen  that  owing  to  the  capacity  of  the  vacuum 
tube  and  various  strong  capacity  effects  in  a resistance 
coupled  amplifier,  the  arrangement  is  not  suitable  for  the 
efficient  reception  of  waves  less  than  about  1,000  meters. 
For  the  higher  wave  lengths  we  can  use  an  impedance 
coil  in  place  of  a high  resistance.  The  impedance  offered 
by  such  a coil  increases  with  the  frequency  of  the  oscilla- 
tions. It  will  thus  be  seen  that  an  amplifier  employing 
impedances  will  be  very  efficient  for  the  reception  of  short 
waves.  Wave  lengths  as  small  as  100  meters  may  be  very 
effectively  received  on  an  amplifier  of  the  type  shown  in 
figure  11.  Two  vacuum  tubes  are  here  shown  in  use,  the 
first  one  acting  as  a high  frequency  amplifier  and  the 
second  one  as  a detector.  The  impedance  coil  Z may  con- 
veniently consist  of  about  10,000  turns  of  No.  40  silk  cov- 
ered wire,  wound  on  an  iron  wire  core  2j4*  x An 
elaboration  of  this  simple  circuit  is  shown  in  figure  12, 
which  illustrates  a 4-stage  amplifier  which  may  be  applied 
to  any  oscillatory  circuit  receiving  short  waves.  As  in 
the  case  of  resistance  amplifiers,  regenerative  amplifica- 
tion may  be  obtained  by  connecting  a high  resistance  of 
about  12  megohms,  or  a very  small  condenser  across  the 
plate  of  the  last  tube  and  the  grid  of  say  the  first  tube. 


Figure  >9 — Circuit  {or  uae  as  low  frequency  amplifier  or  receiver 


Obviously,  in  a tube  of  this  nature,  we  can  obtain  regen- 
erative amplification  or  self-oscillations  by  connecting  an 
aperiodic  oscillatory  circuit  consisting  of  an  inductance  in 
the  plate  circuit  of  the  last  tube  and  coupling  this  coil  to 
the  input  oscillatory  circuit.  In  this  class  of  amplifier  and 
also  in  any  other  type  in  which  an  impedance,  such  as  a 
telephone  transformer  winding,  is  included  in  the  plate 
circuit  of  the  last  tube,  the  oscillatory  regenerative  circuit 
may  be  connected  in  parallel  with  the  impedance.  In  this 
case,  one  end  of  the  coil  is  connected  to  one  end  of  the 
impedance,  while  the  other  end  of  the  coil  is  connected 
through  a fixed  or,  if  desired,  variable  condenser  to  the 
other  end  of  the  impedance. 

We  now  come  to  the  design  of  amplifiers  employing 
several  vacuum  tubes  coupled  by  means  of  iron-core 
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transformers.  Of  these  the  most  important  are  probably 
those  employing  transformers  having  primary  and  sec- 
ondary, the  primary  being  included  in  the  output  circuit 
of  one  tube  and  the  secondary  in  the  input  circuit  of  the 
following  tube.  A simple  two-stage  low  frequency  ampli- 
fier is  illustrated  in  figure  13,  in  which  an  initial  step-up 


Figure  20— A three-stage  amplifier  used  during  the  war 


A second  transformer  Ts  T4  is  shown  in  figure  13. 
This  inter-tube  transformer  is  of  the  step-up  type,  a suit- 
able ratio  being  1 to  5.  The  transformer  may  be  con- 
structed in  the  manner  just  described,  the  winding  Ta 
containing  about  3,000  ft  of  wire  and  the  secondary  about 
15,000  ft.  These  values  give  excellent  results,  but  there 


transformer  T,  T*  is  provided.  This  step-up  ratio  may 
conveniently  be  1 to  5.  The  winding  T,  should  have  a 
resistance  approximating  to  the  resistance  of  the  circuit 
to  which  the  amplifier  is  to  be  applied.  In  nearly  all 
cases,  the  winding  T,  will  be  included  in  the  plate  circuit 
of  a tube  being  used  as  a detector,  consequently  the  resist- 
ance of  T,  should  be  fairly  high.  In  most  British  com- 
mercial amplifiers  the  winding  T,  has  a resistance  of  from 
300  to  2,OCO  ohms,  or  even  more.  Suitable  windings  for 
an  initial  transformer  for  general  work  are:  primary — 
44  gauge  single  silk  covered  copper  wire,  300  ft. ; 
secondary — 44  gauge  single  silk  covered  copper  wire, 
3,000  ft. 

Although  a little  outside  the  scope  of  the  present  arti- 
cle, the  design  of  a transformer  shown  in  figures  14  and 
15  may  appeal  to  experimenters.  These  diagrams  are 
taken  from  an  article  by  the  author  which  appeared  in 
the  November,  1919,  issue  of  The  Wireless  World.  Fig- 
ure 14  shows  stages  in  the  manufacture  of  a simple  trans- 
former. A hard  rubber  tube  about  V2"  external  diameter 
and  2"  long  is  fitted  at  each  end  of  a square  rubber  cheek, 
2"  x 2",  through  which  a /"  hole  has  been  drilled.  Wood- 
en cheeks  and  a paper  tube  soaked  in  paraffin  wax  could 
be  substituted  for  this.  On  this  tube  is  wound  the  pri- 
mary winding.  This  can  best  be  accomplished  by  rotating 
the  tube  on  the  shaft  of  a small  electric  motor.  The  two 
ends  of  the  winding  should  then  be  brought  to  two  small 
terminals  fixed  on  one  of  the  cheeks.  The  secondary 


Figure  21 — Circuit  for  high-frequency  end  low-frequency  amplification 

winding  may  be  wound  in  the  same  direction  in  a similar 
manner,  the  two  ends  being  brought  out  to  terminals 
fixed  on  the  other  cheek.  The  greatest  care  should  be 
taken  to  insulate  the  windings,  which  should  be  separated 
by  one  or  two  layers  of  varnished  cloth.  The  iron-core 
consists  of  a bundle  of  iron  wires  7"  long  which  fit  into 
the  hard  rubber  tube  and  project  about  2\/>"  beyond  the 
cheeks.  The  wires  at  each  end  should  be  parted,  each 
half  being  bent  round  the  side  of  the  cheek.  Figure  14b 
shows  how  the  ends  A and  B and  C and  D have  been  bent 
round  the  sides  of  the  checks.  The  ends  A and  B,  and  C 
and  D are  now  worked  into  each  other  so  that  the  core 
appears  as  two  rectangular  rings  as  shown  in  figure  14c. 
The  finished  appearance  of  the  transformer  is  illustrated 
in  figure  15. 


is  no  reason  why  they  should  be  too  closely  followed.  Dif- 
ferent commercial  types  of  amplifiers  vary  very  much  in- 
deed in  the  resistances  of  their  transformer  winding.  In- 
stead of  connecting  high  resistance  telephones  in  the  plate 
circuit  of  the  second  tube,  we  conveniently  use  a step-down 
telephone  transformer  and  low  resistance  receivers.  It 
will  be  noted  that  a single  cell  B,  is  connected  in  such  a 
position  as  to  give  the  grids  G,  and  G2  a small  negative 
potential  with  respect  to  the  filament.  This  largely  pre- 
vents any  grid  currents  and  the  loss  of  efficiency  which 
would  otherwise  result.  A rheostat  R of  about  10  ohms 
resistance  varies  the  filament  currents  of  the  two  tubes 
simultaneously. 

Our  next  figure  (figure  16)  shows  a useful  form  of  low 
frequency  amplifier  which  can  be  applied  to  any  circuit  in 
which  low  frequency  current  variations  are  taking  place. 
The  terminals  I N are  simply  connected  where  the  tele- 
phone receivers  would  normally  be  placed  in  the  circuit. 
A special  point  to  notice  is  that  the  author  has  connected 
the  grids  of  the  tubes  to  the  negative  side  of  the  filament 
heating  accumulator  B,,  and  so  placed  the  rheostat  R that 
the  grids  will  always  be  slightly  negative  with  respect  to 
the  negative  end  of  the  filament,  on  account  of  the  voltage 
drop  across  the  used  portion  of  R.  This  arrangement  is 
technically  preferable  to  the  use  of  a small  cell,  although 
an  accumulator  of  higher  emf.  may  be  required. 

A telephone  step-down  transformer  Tt  Tr  is  now 
shown  in  use.  The  winding  T,  may  conveniently  have  a 


resistance  of  about  5,000  ohms  and  should  consist  of 
about  5,000  ft.  of  wire.  The  low  resistance  winding  may 
be  wound  with  the  same  wire  to  a resistance  equal  to  that 
of  the  phones  to  be  used. 

Figure  17  shows  a very  convenient  form  of  detector 
amplifier  in  which  the  first  tube  acts  as  a detector;  only 
two  tubes  are  shown.  The  input  terminals  are  con- 
nected across  the  receiving  circuit  L,  C„  but  it  is 
to  be  understood  that  the  terminals  could  be  con- 
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nected  across  any  oscillatory  circuit  in  which  incoming 
oscillations  are  taking  place.  It  will  be  noticed  that  a 
leaky  grid  condenser  C2  of  about  0.0003  mfd.  shunted  by 
a resistance  R of  3 megohms  is  included  in  the  plate  cir- 
cuit of  the  first  vacuum  tube.  Across  the  winding  T2  of 
the  inter-tube  transformer  is  connected  a condenser  C,  of 
about  0.01  mfd.,  which  is  intended  to  by-pass  the  high  fre- 
quency component  of  the  plate  current  of  the  first  tube. 
An  obvious  but  very  useful  development  of  this  circuit  is 
shown  in  figure  18.  The  condenser  C,  is  shown  having  a 
value  of  0.00005  mfd.  and  R as  having  a resistance  of  4 
megohms,  but  these  figures  depend  very  largely  on  the 
type  of  tube  used.  The  author  has  shown  the  filament 
current  of  the  first  tube  variable  by  means  of  a separate 
rheostat  R,.  A similar  rheostat  R2  may  be  made  to  regu- 
late the  filament  current  supplied  to  the  second,  third,  and 
fourth  tubes,  although  with  suitable  tubes  this  rheostat 
may  frequently  be  dispensed  with. 

Figure  19  shows  a design  of  amplifier  which  may  be 
used  either  for  low  frequency  amplification  or  for  the  re- 
ception of  wireless  signals.  Three  terminals  X Y Z are 
now  provided.  The  terminals  Y Z are  used  when  low 
frequency  amplification  is  desired,  the  switch  S being 
placed  on  the  stud  A.  When,  however,  it  is  desired  to 
receive  wireless  signals,  connections  are  made  to  the  ter- 
minals X and  Z and  the  switch  S is  placed  on  the  stud  D ; 
the  input  transformer  T,  T,  is  now  entirely  cut  out  and 
wireless  signals  are  rectified  by  the  aid  of  the  leaky  grid 
condenser  C.  This  condenser  may  be  shorted  by  the 
switch  K.  To  avoid  using  four  terminals  and  also  to  im- 
prove the  effectiveness  of  the  amplifier  for  low  frequency 
amplification,  the  terminal  Z is  connected  to  the  negative 
side  of  the  filament  accumulator  Bj. 

A three-stage  amplifier  which  proved  very  successful 
during  the  war  is  shown  in  figure  20,  which  is  a similar 
circuit  to  figure  19,  but  possesses  three  tubes.  In  all  these 
low  frequency  amplifiers  it  is  almost  invariably  desirable 
to  connect  the  iron-core  of  the  transformers  to  the  posi- 
tive side  of  the  plate  battery  H,  as  shown  in  figure  20  by 
the  dotted  lines.  This  steadies  the  action  of  the  amplifier 
and  lessens  undesirable  noises  which  are  otherwise  usual- 
ly heard.  Most  of  the  improvements  in  these  types  of 
amplifiers  are  due  to  Marius  LaTour. 

If  it  is  desired  to  resonate  low  frequency  transformers 
used  in  amplifiers,  large  variable  condensers  may  be  con- 
nected across  the  windings,  but  such  resonated  circuits 
have  not  found  very  much  favor  in  Great  Britain  and 
France  for  low  frequency  amplification. 

Figure  21  illustrates  a typical  example  of  a circuit  in 
which  high  frequency  and  low  frequency  amplification  is 
obtained  in  a single  amplifier  employing  a single  filament 
accumulator  and  plate  battery.  The  first  tube  acts  purely 


as  a radio-frequency  amplifier,  the  second  acts  as  a detec- 
tor, while  the  third  and  fourth  act  as  audio-frequency 
amplifiers.  There  are  obviously  very  many  modifications 
of  circuits  of  this  type,  but  the  one  given  will,  no  doubt, 
be  sufficient  to  indicate  the  general  principle  of  employing 
single  batteries  and  the  combining  of  the  various  func- 
tions of  a vacuum  tube  in  the  single  amplifier.  The 
author,  however,  recommends  that  for  general  experi- 
mental work  it  is  preferable  to  employ  a separate  three- 
stage  low  frequency  amplifier  independently  arranged, 
but  which  could  be  applied  to  any  experimental  circuit. 

Iron-core  transformers  have  been  very  largely  used  by 
Marius  LaTour  in  France  for  the  purpose  of  coupling 
the  various  vacuum  tubes  in  a multi-stage  radio-fre- 
quency amplifier  used  for  the  reception  of  long  waves. 
He  has  used  both  resonated  and  aperiodic  windings  and 
obtains  a step-up  effect  which  is  not  obtainable  to  the 
same  extent  in  the  case  of  an  air-core  transformer.  Fig- 
ure 22  shows  an  arrangement  of  vacuum  tubes  used  by 
LaTour  for  radio-frequency  amplification.  The  disad- 
vantage of  this  class  of  amplifier  is  that  it  does  not  lend 
itself  to  reception  over  wide  ranges  of  wave  lengths  and 
is,  moreover,  difficult  to  design.  LaTour  has  also  de- 
vised an  amplifier  which  is  shown  in  figure  23.  Four 
stages  of  amplification  are  shown,  the  last  tube  acting  as 
a detector.  The  transformers  T2  Ta  Ts  T4  and  Ts  T„ 
are  designed  for  radio-frequency  amplification.  The  last 
tube  acts  as  a detector  and  the  rectified  pulses  in  the  plate 
circuit  are  passed  into  the  primary  step-up  transformer 
Tt  T„,  the  winding  Tg  being  included  in  the  plate  circuit 
of  the  second  tube.  A condenser  Cs  is  shunted  across  T„ 
to  allow  the  passage  of  radio  frequency  current.  The 
second  tube  now  amplifies  the  low  frequency  pulses  at 
the  same  time  as  it  is  amplifying  the  high  frequency 
energy  supplied  by  T,  T„.  The  low  frequency  amplified 
pulses  pass  through  the  primary  T„  of  a step-up  trans- 
former T„  T10.  which  is  included  in  the  plate  circuit  of  the 
second  tube  and  in  series  with  the  winding  Ta.  The  sec- 
ondary Ti„  is  included  in  the  grid  circuit  of  the  third  tube 
and  is  in  series  with  the  winding  T4.  Condenser  C4  and 
C6  are  connected  across  T0  and  T10  to  by-pass  the  radio- 
frequency  current  in  these  circuits.  The  telephones  T are 
included  in  the  plate  circuit  of  the  third  tube.  The  type 
of  amplifier  shown  does  not  seem  to  have  achieved  the 
success  that  might  have  been  expected  from  a double 
magnification  circuit  of  this  kind. 

From  the  foregoing  remarks  it  will  be  seen  that  a very 
large  number  of  amplifier  circuits  may  be  devised.  As  a 
rule,  it  is  preferable  to  aim  at  high  selectivity  and  the  re- 
ception of  very  weak  signals  rather  than  merely  to  obtain 
a very  loud  response  in  the  telephones;  consequently,  at- 
tention is  to  be  called  chiefly  to  those  circuits  employing 
radio- frequency  amplification. 


An  Oriental  Radio  Set 

By  Howard  S.  Pyle 


T17E  are  hearing  considerable  discussion  of  various  new 
” radio  apparatus  brought  out  during  the  period  of 
hostilities,  but  very  little  has  appeared  in  print  descriptive 
of  the  marine  apparatus  in  use  by  the  Japanese  vessels. 

This  equipment  has  remained  substantially  the  same 
for  some  years.  It  has,  and  is,  proving  very  efficient  and 
satisfactory  in  the  long  voyages  in  the  trans-Pacific  trade. 
A Japanese  operator  is  often  able  to  clear  with  a Jap- 
anese station  and  one  in  North  America  on  the  same 
night.  This  means  spanning  two  thousand  miles  of  water 
each  way,  and  in  spite  of  the  many  records  made  in  both 
transmission  and  reception  during  the  war,  the  almost 
nightly  long  distance  work  of  the  Japs  is  not  to  be 
scoffed  at. 


The  writer,  shortly  after  our  entry  into  the  war,  had 
the  good  fortune  to  be  assigned  to  a large  steel  freighter 
which  the  United  States  had  purchased  from  the  Jap- 
anese government,  and  which  was  equipped  with  the 
“Annaka”  type  of  apparatus.  We  were  to  sail  for  South 
America  and  then  the  east  coast,  to  enter  into  the  trans- 
atlantic transport  service.  Having  a civilian  crew,  al- 
though we  were  all  naval  operators,  we  saw  a splendid 
opportunity  for  experimentation  with  the  Japanese  ap- 
paratus, and  we  were  left  entirely  alone,  having  absolute 
control  of  the  radio. 

Reporting  aboard  our  vessel,  formerly  the  Yoshtda 
Maru  3d  but  renamed  the  Eastern  Chief,  we  were 
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agreeably  surprised  at  the  excellent  appearance  of 
the  apparatus.  It  was  mounted  entirely  on. marble,  all 
the  metal  parts  being  nickel  plated.  Even  the  smaller 
instruments,  such  as  starting  boxes  and  field  rheostats, 
had  individual  marble  panel  mountings.  The  receiver 
was  very  elaborate  and  enclosed  in  a mahogany  cabinet 
with  a heavy  hard  rubber  top,  all  the  controls  and  metal 
parts  being  silver  plated.  A solid  oak  operating  table 
with  drawers  and  files  was  installed,  and  a built-in  settee 
of  oak  with  green  plush  cushion  added  to  the  operator’s 
comfort. 

Our  stateroom  was  connected  by  a door  with  the  oper- 
ating room,  and  a speaking  tube  connected  us  with  the 
chart  house.  The  location  in  the  starboard  wing  of  the 
bridge  was  also  desirable. 


Starting  box  and  power 
panel  tor  main  3 kw.  »et 

As  to  the  apparatus  itself : the  transmitter  was  of  three 
kilowatt  capacity  for  the  main  set,  with  an  auxiliary  gen- 
erator and  transformer  of  half-kilowatt  size,  which,  when 
cut  in,  used  the  same  oscillating  and  open  circuits  as  the 
main  set,  the  change  being  effected  by  merely  shifting 
transformers  and  starting  the  small  generator.  A sep- 
arate power  control  panel  was  provided  for  both  motor 
generator  units,  and  contained  all  the  controlling  appli- 
ances with  the  exception  of  starting  boxes  and  field  rheo- 
stats which  were  mounted  individually,  convenient  to 
the  operator’s  hand.  The  auxiliary  motor  generator  was 
powered  by  a fifty-volt  storage  battery,  contained  in  a 
suitable  housing  on  the  bridge.  Circuit  breakers  and  the 
necessary  controls  for  charging  were  contained  on  the 
power  panel.  The  ship’s  mains,  of  course,  furnished  cur- 
rent for  the  operation  of  the  main  transmitter.  The  gen- 
erator sets,  while  bearing  Japanese  nameplates,  were 
evidently  of  General  Electric  type,  and  consisted  of  the 
usual  DC  motors,  coupled  to  the  generators  with  flexible 
couplings.  The  generators  were  of  the  solid  rotor  type, 
the  main  set  being  of  600-cycle  frequency  and  the  auxil- 
iary of  500  cycles. 

The  transformers  were  of  low  secondary  potential  and 
of  closed  core  design,  immersed  in  oil.  A removable  plate 
on  the  top  of  the  cases  permitted  of  easy  access,  by  means 
of  a small  forked  wire,  to  single-pole-double-throw 
switches  immersed  in  the  oil,  and  which  controlled  the 
secondary  potentials.  Leads  from  the  transformer  were 
connected  directly  across  the  condenser,  consisting  of  two 
large  units  of  glass  plates  and  copper  foil,  embedded  in 
beeswax,  and  contained  in  a suitable  case.  A heavy  sin- 
gle-pole-single-throw switch,  permitted  of  change  in 
capacity,  which  was  necessary  for  operation  at  the  300- 
meter  wave  length.  This  switch  was  mounted  on  a mar- 
ble panel  which  formed  the  cover  of  the  condenser  case. 

The  quenched  gap,  which  appears  in  one  of  the  illus- 
trations, is  probably  the  most  unique  instrument  in  the 
transmitting  equipment.  This  consisted  of  sixteen  plates, 
mounted  vertically  in  two  rows,  and  having  a geared  edge 
on  one  plate  of  each  gap.  A series  of  fiber  gear  wheels 
moving  on  a shaft  passing  between  the  two  sets  of  plates, 
engaged  the  teeth  in  the  gap  plates.  A small  tube  led 


from  the  sparking  surface  of  each  gap  to  a larger  feed 
pipe,  and  thence  by  a rubber  tube  to  an  alcohol  chamber. 

A motor  actuated  bellows,  forced  the.  alcohol  vapor  onto 
the  sparking  surfaces,  assisting  in  the  quenching.  The 
blower  motor,  by  means  of  a system  of  chains  and  gears, 
also  caused  the  plates  to  slowly  revolve  while  the  alcohol 
was  forced  onto  the  plates.  By  this  means  the  whole 
surface  of  the  gap  was  presented  to  the  alcohol  blast. 
The  mica  rings  separating  the  sparking  surfaces  gave 
trouble  for  a while  by  leaking,  but  after  a little  experi- 
menting we  remedied  this. 

In  series  with  the  gap  and  condenser  was  the  primary  . 
of  an  auto  transformer,  the  almost  perfect  quenching  of 
the  gap  permitting  the  qse  of  this  type  of  inductance  in' 
place  of  the  customary  oscillation  transformer  and  still 
insuring  a pure  wave.  The  inductance  was  variable  by 
means  of  a large  wheel  fronting  on  the  marble  panel 
which  supported  the  auto  transformer,  and  which  may  be 
plainly  seen  in  one  of  the  accompanying  photographs. 
On  this  panel  was  also  mounted  the  hot  wire  ammeter 
and  the  wave  changing  switch,  which  latter  consisted  of 
three  plug  sockets  for  the  insertion  of  a plug  connected 
by  flexible  cable  to  the  circuits.  A similar  plug  arrange- 
ment was  in  use  on  the  loading  coil  .panel.  The  loading 
coils  themselves,  were,  as  was  the  auto  transformer, 
wound  in  the  well  known  pancake  style.  As  the  Japs 
work  their  own  stations  on  a wave  length  of  1,700  meters 
when  interference  is  heavy  on  the  600  meter  wave,  sev- 
eral loading  coils  were  installed,  but  ours  had  been  con- 
nected in  circuit  to  permit  a range  of  waves  from  300  to 
but  952  meters,  hence  several  coils  were  removed.  A 
heavy  single-pole  switch  on  the  front  of  the  loading  coil 
panel  provided  for  short-circuiting  the  loading  coils  at 
will. 

From  the  loading  inductance,  the  circuit  went  to  the 
antenna  switch,  which  was  a single-bladed  affair  with 
a throw  of  60  degrees.  The  primary  power  circuits  and 
the  blower  motor  for  the  gap  were  controlled  by  this 


Auto  transformer  and  . P-  Sparkgap  of  novel  de- 
control panel  showing  sign  and  unique  opera- 

wave  changer  switch  tion 


switch  as  well  as  the  high  frequency  circuits.  A deck 
insulator  of  massive  dimensions  and  heavy  porcelain  con- 
struction carried  the  lead  to  the  antenna.  Contrary  to  the 
usual  United  States  custom  of  using  7/22  phosphor 
bronze  for  the  antenna,  the  Japanese  use  a cable  of  seven 
strands  of  number  14  phosphor  bronze,  which  makes  a 
very  heavy,  but  at  the  same  time,  efficient  high  frequency 
conductor.  In  place  of  our  usual  Electrose  insulators,  two 
heavy  10-inch  ribbed  porcelain  insulators,  heavily  glazed 
were  in  tandem  at  both  ends  of  each  strand.  The  lead  in 
was  brought  from  the  middle  and  was  not  bunched  until 
reaching  the  deck  insulator.  Our  antenna  had  a natural 
period  of  310  meters,  which  made  a series  condenser  nec- 
essary for  transmission  on  300  meters. 

Two  hand  keys  of  massive  dimensions  were  provided, 
and  as  these  were  of  the  old  massive  pump  handle  type, 
we  pulled  them  out  and  installed  a smaller  navy  key. 
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As  has  been  stated,  the  receiving  set  was  elaborate.  Of 
the  older  cabinet  type  rather  than  the  more  recent  panel 
design,  it  was  a maFvel  of  intricacy.  A bird’s-eye  view  of 
the  top  of  the  cabinet  had  the  appearance  of  the  letter  E 
with  the  middle  leg  left  out.  In  the  narrow  part,  a small 
drawer  was  set,  which  served  to  hold  spare  crystals,  etc. 
A loose  coupler  of  about  3,000  meters  held  the  right  hand 
side  and  provided  for  the  inductive  transfer.  The  primary 
was  varied  by  a slider  moving  on  a rubber  strip  which 


The  receiving  aet  showing  s compact  arrangement  of  instruments 


carried  thirty  switch  points.  A similar  slider,  but  work- 
ing on  a worm  gear  from  the  inside  of  the  coil,  varied  the 
secondary  inductance.  This  was  controlled  by  a small 
crank  projecting  from  the  secondary  head.  A loading  in- 
ductance was  mounted  within  the  cabinet,  controlled  by 
the  usual  dial  switch  on  the  panel,  and  was  used  for  con- 
siderable of  the  rough  tuning.  A fixed  condenser,  made 
up  similar  to  a variable  by  using  spaced  aluminum  plates, 
but  stationary  rather  than  movable,  was  controlled  by  a 
five  point  plug  switch  on  the  panel.  A similar  plug  switch 
controlled  a smaller  paper  and  tinfoil  condenser  across 
each  variable  and  the  telephones.  A variable  was  con- 
nected in  shunt  to  the  secondary  and  a primary  variable 
was  thrown  in  shunt,  series  or  short  circuit  by  another 
plug  switch.  A dial  switch  controlled  a non-inductive 
potentiometer,  which  could  be  used  with  either  of  three 
crystal^  detectors,  using  foreign  minerals  which  we 
couldn’t  analyze.  Binding  posts  were  provided  for  con- 
nection of  the  wing,  grid  and  filament  circuits  of  a 
vacuum  tube  detector,  but  none  was  provided,  so  we 
arranged  our  own  tube.  An  extremely  intricate  switch 
contained  within  the  cabinet  and  controlled  by  a handle 
on  the  outside,  served  to  change  the  hookup  for  crystal 
or  vacuum  tube  work.  We  found  it  to  be  poorly  arranged 
for  tube  reception  but  very  efficient  on  crystal. 

In  making  the  diagram  of  the  connections  of  the  re- 
ceiver, two  whole  evenings  and  several  choice  bits  of  tem- 
per were  used  up  in  tracing  the  circuits.  The  wires  con- 


necting the  various  instruments  in  the  cabinet  made  a 
bundle  the  size  of  a man’s  wrist,  and  we  thought  a con- 
siderable loss  of  energy  in  vacuum  tube  work  was  due  to 
the  presence  of  so  much  useless  inductance.  The  tele- 
phones were  probably  the  one  real  discredit  to  the  out- 
fit, and  they  were  as  good  as  worthless.  Single  pole  con- 
struction, apparently  of  a low  resistance  and  cheaply 
constructed,  we  had  trouble  with  them  continuously  until 
we  substituted  a pair  of  navy  ’phones. 

We  made  several  noteworthy  transmissions,  but  I be- 
lieve our  record  was  hung  up,  when,  by  some  freak  or 
other,  we  communicated  with  San  Diego,  California,  at 
2,000  miles  in  daylight,  and  during  July,  when  we  were 
somewhere  around  the  equator.  This  was  purely  freak 
work,  but  our  night  transmissions  of  ordinary  occurrence 
gave  clear  signals  easily  readable  at  from  1,400  to  1,800 
miles  regularly. 

The  hot  wire  ammeter  showed  only  about  14  amps,  on 
our  highest  power,  which  only  serves  to  show  that  the 
hot  wire  ammeter  is  really  very  much  of  a liar,  for  it  has 
been  proven  time  and  again,  that  a high  reading  at  the 
meter  does  not  necessarily  mean  great  energy  from  the 
antenna.  I have  done  far  less  distance  with  ammeters 
showing  as  high  as  20  and  22  amperes,  and  have  come  to 
take  the  meter  reading  as  merely  an  indication  of  what 
you  are  really  getting  in  the  circuits,  not  what  is  hopping 
off  into  space. 

On  the  whole,  we  were  well  satisfied  with  the  perform- 
ance of  our  Oriental  outfit,  but  were  relieved  to  exchange 
it  for  a navy  set.  Its  complicated  construction  kept  both 
myself  and  my  two  assistants  constantly  on  the  job  to 
keep  it  going  right,  and  often  when  high  power  work  was 
attempted,  two  or  three  of  us  would  have  to  stand  by  for 
emergency  breakdowns.  Nevertheless,  we  take  off  our 
hats  to  our  little  yellow  brothers  for  their  remarkably  fine 
workmanship  and  attention  to  detail  and  to  the  results 
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U.  S.  S.  Easternchief,  formerly  Yoshida  Mara  3d,  in  Scheldt  River  near 
Antwerp,  Belgium 


they  succeeded  in  getting  as  a regular  occurrence — not 
as  freak  work.  We  were  handicapped  in  having  to  trace 
all  our  circuits,  as  everything  was  lettered  with  name- 
plates in  Japanese,  and  next  time,  we  hope  to  have  the 
pleasure  of  accepting  a Japanese  set  lettered  in  English — 
o"  at  least  with  a blueprint  under  the  mattress. 


In  the  June  Wireless  Age 

A New  Three- Electrode  Vacuum  Tube 
An  Oscillating  Current  Generator 

Two  articles  that  will  prove  interesting 
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Radio  Frequency  Inductance  Coils 

By  M.  K.  Zinn 


Cum mary  : The  purpose  of  this  paper  is  to  discuss  some 
^ of  the  practical  considerations  which  enter  into  the 
design  of  inductance  coils  for  radio  frequencies,  with  par- 
ticular reference  to  their  application  in  circuits  intended 
for  the  reception  of  long  undamped  waves.  The  theoreti- 
cal behavior  of  coils  at  high  frequencies  is  reviewed,  and 
for  illustration,  impedance  measurements  on  a typical  an- 
tenna load  coil  are  presented. 

General  Theory:  The  problem  of  designing  a coil 
to  function  within  a particular  band  of  frequencies  usual- 
ly presents  itself  in  this  form: 

To  design  a coil  which  will  have  a given  inductance 
with  the  smallest  possible  resistance  consistent  with  cost. 

At  relatively  low  frequencies,  the  impedance  of  a coil 
approaches  R -f-  jpL  where  R and  L are  respectively  its 
direct  current  resistance  and  inductance  and  p = 2 t f. 

At  radio  frequencies,  however,  the  impedance  departs 
from  this  ideal  value  chiefly  by  reason  of  two  influences : 

1.  Distributed  capacity. 

2.  Skin  effect. 

Distributed  Capacity  : For  practical  purposes,  the 

distributed  capacity  of  a coil  may  be  represented  by  a fic- 
titious lumped  capacity,  C,  shunted  across  its  terminals. 
The  magnitude  of  C may  be  found  experimentally  by 
measuring  the  self-resonant  frequency  of  the  coil  when 
excited  by  a wavemeter  very  loosely  coupled  to  the  same. 
A better  method  is  to  measure  the  impedance  of  the  coil 
with  an  impedance  bridge  properly  shielded  and  arranged 
to  give  accurate  results  at  high  frequencies.  C may  then 
be  computed  from  the  frequency  at  which  the  angle  of  the 
impedance  reverses  its  sign,  knowing  the  low  frequency 
inductance  of  the  coil 

Tests  indicate  that  this  equivalent  capacity  is  independ- 
ent of  the  frequency  for  ordinary  types  of  coils.  We  may 
represent  an  inductance  coil,  then,  by  the  schematic  cir- 
cuit of  figure  1,  where  R and  L are  the  direct  current 
resistance  and  inductance,  respectively,  and  C is  the 
equivalent  capacity  defined  above. 

At  this  point  it  becomes  necessary  to  differentiate  be- 
tween two  methods  of  connecting  the  coil  in  the  circuit, 
viz. : (T ) whether  the  acting  voltage  is  applied  externally, 
or  (2)  induced  internally,  with  respect  to  the  coil.  The 
use  of  a coil  as  an  antenna  load  inductance  is  representa- 
tive of  the  first  case.  The  secondary  coil  of  a coupling 
transformer  is  representative  of  the  second  case.  Figure 
la  shows  the  circuit  that  must  be  considered  in  finding 
the  impedance  offered  to  an  external  e.  m.  f.  Figure  lb 
shows  the  circuit  that  must  be  considered  in  finding  the 
impedance  offered  to  an  internal  e.  m.  f. 

e 

In  the  first  instance,  the  impedance  Z = — is 

j 

R + jpL 


jp  RC  + (1  — p2LC) 

Separating  this  expression  into  its  real  and  imaginary 
components  we  find  respectively  the  effective  resistance 
and  reactance: 


R 

Reft  = 

(PRC)2  + (l-p2  LC)2 


PL  (1—  p2LC)  — pR2C 

X.ff  = 

(PRC)2  + (l-p2  LC)2 


For  coils  of  the  type  used  in  radio  work,  the  terms  pRC 
and  pR2  C are  very  small  and  negligible  in  comparison 
with  (1 — p2  LC)  at  all  frequencies  except  those  very  near 
the  self-resonant  frequency,  or  “critical”  frequency,  of 
the  coil  (i.e.  where  1 — p2  LC  = 0) ; so  that  the  effective 
resistance  and  reactance  are  approximated  very  closely  by 
the  following: 

R 

Reff  — 

*(1 — p2  LC)2 

pL 

Xeff  = 

1— p2  LC 
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figure  2 


Figure  l — Schematic  circuit  ot  an  inductance  coil.  Figure  2— Theoreti- 
cal curvet  showing  the  action  of  a coil  when  the  acting  e.  m.  f.  is  applied 

externally 


The  effective  inductance  is  then, 

L 

Leff  = 

1— p2  LC 

The  effective  resistance  of  a coil  is  a measure  of  its 
efficiency  since  it  determines  the  current  that  will  flow  at 
resonance  when  the  coil  is  used  in  a series  resonant  cir- 
cuit. From  the  above  relation  we  see  that  this  effective 
resistance  is  increased  over  the  d.c.  resistance  by  the  fac- 
1 

tor  This  increase  is  attributable  to  the 

(1  — P2  LC)2. 

capacity  of  the  coil  alone,  and  is  quite  independent  of  the 
increase  in  resistance  due  to  skin  effect. 

The  effective  inductance  of  the  coil  in  like  manner  has 

1 

been  increased  by  the  factor For  practical 

1—  p2LC. 

purposes,  we  are  interested  only  in  the  frequency  range 
below  the  critical  frequency  of  the  coil.  At  higher  fre- 
quencies the  coil  has  negative  reactance,  that  is,  it  no 
longer  functions  as  an  inductance. 

The  behavior  of  a coil  when  the  acting  e.m.f.  is  applied 
externally  is  illustrated  in  the  theoretical  curves  of 
figure  2. 

It  may  be  of  interest  to  note  in  passing  that  the  capac- 
ity of  a load  coil  may  indeed  have  quite  a beneficial  effect 
in  eliminating  short  wave  interference.  For  example,  the 
writer  has  a long  wave  receiver  employing  several  load 
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coils  immediately  beneath  the  antenna.  These  coils  quite 
accidentally  have  different  self-resonant  frequencies 
pretty  well  distributed  over  the  short-wave  spark  range. 
The  result  is  that  neighboring  spark  station  interference 
is  very  completely  choked  out,  while  otherwise  these  short 
wave  signals  would  come  in  through  the  coupling  capaci- 
ties and  cause  trouble,  even  if  the  secondary  circuit  were 
tuned  to  10,000  meters  or  more. 


In  the  second  instance  (figure  lb),  where  the  coil  is  so 
located  that  the  acting  e.m.f  is  internally  applied,  the  dis- 
tributed capacity  effect  does  not  increase  the  effective  re- 
sistance of  the  coil.  The  effective  inductance  is  changed 
by  a small  amount  depending  upon  the  dimensions  of  the 
remainder  of  the  circuit.  In  fact,  in  this  case,  the  effect 
of  the  coil  capacity  is  unimportant  *and  entirely  negligible, 
at  least  if  the  tuning  condenser  associated  with  the  coil  is 
sufficiently  large  in  comparison. 

Skin  Effect  : The  second  influence  which  causes  the 
effective  resistance  of  a coil  to  depart  from  its  ideal  d.c. 
value  is  the  well-known  “skin  effect.” 


Figure  3 — Graphic  curves  giving  the  results  of  calculation  and  meas- 
urement on  a sample  coil 


Unfortunately,  the  magnitude  of  this  effect  cannot  be 
accurately  predicted  when  the  conductor  is  wound  into 
any  form  of  multilayer  coil.  In  general,  however,  the 
skin  effect  appears  to  be  considerably  greater  in  a multi- 
layer or  bank-wound  coil  than  in  a single  layer  coil,  the 
skin  effect  in  the  latter  being  in  turn  greater  than  that  in 
a straight  wire  remote  from  other  portions  of  the  circuit. 

In  default  of  an  accurate  formula  for  predetermining 
the  skin  effect  in  multilayer  coils,  the  designer  must  resort 
to  his  accumulation  of  test  data  on  coils  of  various  dimen- 
sions. The  results  of  impedance  measurements  on  a 
four-bank  load  coil  are  presented  below  and  may  serve  as 
a rough  guide  in  estimating  the  increase  in  effective  re- 
sistance due  to  skin  effect  for  coils  of  similar  construc- 
tion. 


Example:  Table  I and  the  curves  of  figure  3 present 
the  results  of  calculation  and  measurement  on  a sample 
coil.  This  coil  consisted  of  a four-bank  winding  of  No. 
21  D.C.C.  solid  wire  on  a threaded  bakelite  tube  6 inches 
in  diameter.  Specific  dimensions  are  given  on  figure  3. 


As  a basis  for  calculation,  the  self-resonant  frequency 
of  the  coil  was  first  determined  by  the  simple  wavemeter 
arrangement  sketched  in  figure  4.  This  measurement 
gave  the  equivalent  lumped  capacity,  C.  The  D.C.  in- 
ductance of  the  coil  was  computed  from  Brooks  and  Tur- 
ner’s data  offered  in  bulletin  53  of  the  University  of  Illi- 
nois. 

From  these  data  it  was  possible  to  compute  the  effec- 
tive resistance  including  the  increment  due  to  the  capacity 
effect  but  exclusive  of  that . due  to  skin  effect,  from 

R 

(Curve  1). 

(1  — p2LC)2. 

For  purposes  of  comparison,  the  effective  resistance 
was  again  computed  taking  also  the  skin  effect  into  ac- 
count on  the  basis  of  a straight  • isolated  wire — from 

• RK  R 

: (where  K is  the  “resistance  ratio,” , 

(1  — p2LC)2  Ro 

given  in  “Radio  Instruments  and  Measurements.”  (Wire- 
less Press,  N.  Y.)  These  results  are  plotted  on  curve  2. 

Impedance  measurements  were  then  made  to  determine 
the  magnitude  of  the  actual  skin  effect  in  the  banked 
winding.  The  measurements  in  question  were  made  by 
means  of  the  radio  frequency  bridge  sketched  in  figure 
5.  Although  elementary  precautions  were  taken  to  main- 
tain a balance  between  the  capacities  to  ground  of  the  va- 
rious corners  of  the  bridge,  it  was  found  that  shifting  the 
apparatus  changed  the  balance  point  noticeably,  so  that 
an  accuracy  greater  than  5 per  cent,  is  not  claimed  for 
the  results. 

Table  I summarizes  the  increments  in  effective  resist- 
ance contributed  by  the  capacity  and  skin  effects.  The 
effective  inductance  apparently  did  not  suffer  any  appre- 
ciable deviation  from  the  theoretical  values  computed 

L 

from  the  capacity  effect  formula  along: The 

1 — p2  LC. 

inductance  curve  has  been  plotted  from  these  calculations. 
The  points  on  the  curve  represent  the  results  derived 
from  the  impedance  determinations. 

Types  of  Coils:  By  far  the  most  practical  and  con- 
venient information  available  for  the  rapid  computation 
of  the  inductance  of  coils  of  all  shapes  is  contained  in 
bulletin  53  of  the  University  of  Illinois  by  Brooks  and 
Turner.  The  results  obtained  from  these  data  are  suffi- 
ciently accurate  for  engineering  work. 

This  paper  assigns  to  all  coils  three  characteristic 
dimensions,  viz.:  a,  the  inside  radius  of  the  winding;  b, 
the  length  of  the  winding  ; and  c,  the  depth  of  the  wind- 
ing. It  is  shown  that  a given  length  of  wire  will  have  a 
maximum  inductance  when  wound  into  a multilayer  coil 
of  the  relative  proportions,  a:b:c  = 1:1.2: 1,  approxi- 
mately. Coils  containing  the  same  length  of  wire,  but  of 
different  proportions  will  have  a lesser  inductance  equal 
to  a “shape  factor,”  Fo,  times  the  optimum  inductance. 
Curves  for  Fo  in  terms  of  the  fundamental  dimensions 
a.  b,  c are  given  in  the  bulletin. 

If  we  accept  these  relations,  we  may  draw  certain  in- 
structive conclusions  regarding  the  relative  efficiencies  of 
various  types  of  coils  for  radio  work,  keeping  in  mind 
that  our  problem  consists  in  designing  a coil  for  a given 
inductance  with  the  smallest  possible  resistance  consistent 
with  cost. 

Coils  employed  in  circuits  intended  to  receive  long 
wave  signals,  i.e.,  5000  meters  or  more,  fall  into  three 
classifications : 

1 . Single  layer  coils. 

2.  Multilayer  coils. 

3.  Bank- wound  coils. 
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As  stated  above,  the  effective  resistance  of  a coil  is  an 
inverse  measure  of  its  efficiency.  This  effective  resistance 
may  be  expressed  as 

Reft  — R -f-  R0  -f-  R, 

where  R is  the  direct  current  resistance,  R*  is  the  incre- 
ment in  resistance  caused  by  the  distributed  capacity  ef- 
fect, and  R,  is  the  increment  in  resistance  caused  by  the 
skin  effect. 

The  single  layer  coil  possesses  a decided  advantage  in 
that  it  suffers  a smaller  resistance  increment  due  to  capa- 
city and  skin  effect.  However,  for  a given  inductance, 
such  a coil  requires  a very  much  greater  length  of  wire 
and  therefore  has  a much  greater  D.C.  resistance  than  a 
coil  of  the  same  inductance  wound  in  either  of  the  other 
two  forms.  A glance  at  the  curves  of  figure  3 will  show 
that  for  long  wavelengths,  the  D.C.  resistance  R is  decid- 
edly the  largest  term  in  the  total,  R -|-  R*  -f-  R,.  For 
wavelengths  in  excess  of  5000  meters,  therefore,  a bank- 
wound  coil  is  many  times  more  efficient  than  a single 
layer  coil.  Brook’s  shape  factor  data  shows,  in  fact,  that 
a single  layer  coil  may  have  a D.C.  resistance  as  much  as 
ten  times  the  D.C.  resistance  of  a bank-wound  coil  of  the 
same  inductance.  For  long  waves,  some  form  of  multi- 
layer coil  approaching  the  maximum  inductance  shape  is 
nearly  always  even  more  efficient  than  a bank-wound  coil. 
The  reason  is,  in  brief,  that  the  increase  in  resistance  due 
to  the  greater  capacity  and  skin  effect  in  the  multilayer 
co.il  is  more  than  made  up  for  by  its  smaller  direct  cur- 
rent resistance,  since  the  latter  comprises  the  major  part 
of  the  total  effective  resistance  at  these  frequencies. 

Of  course,  for  short  wavelength  circuits  the  reverse  is 
true ; that  is,  when  the  frequency  is  high  enough  to  cause 
Rc  -f-  R,  to  become  comparable  in  magnitude  with  R,  the 
single  layer  coil  may  be  the  most  efficient. 

A type  of  coil  called  the  “honeycomb-wound”  coil  has 
recently  appeared  on  the  amateur  market.  It  is  a multi- 
layer coil  with  the  layers  wound  askew  so  as  to  enable 
the  turns  to  be  spaced  while  still  retaining  the  desirable 
multilayer  maximum  inductance  form.  The  spacing  of 
the  turns  is  no  doubt  quite  effective  in  reducing  the  incre- 
ments Rc  and  R,.  At  the  same  time  it  is  obvious  that  for 
a given  inductance  a greater  length  of  wire  is  required 
due  to  the  less  compact  nature  of  the  coil,  which  in- 
creases R a certain  amount.  Whether  the  total  Reft  is 
reduced  by  the  scheme  depends  of  course  upon  the  rela- 

Non:  The  resistance  increase  caused  by  dielectric  loss  in  the  insula- 
tion of  the  wire  is  entirely  negligible  at  frequencies  lower  than  60  kilocycles, 
in  comparison  with  the  three  terms  just  mentioned 


tive  magnitudes  of  these  two  opposite  effects  for  a given 
frequency  range. 

The  term  R,  can  be  most  effectively  reduced  by  the  use 
of  litzendraht  wire  in  place  of  solid  wire.  At  high  fre- 
quencies, where  R.  occupies  a formidable  proportion  of 
the  total,  Rett,  litzendraht  is  highly  desirable.  For  long 
wavelengths,  however,  its  desirability  becomes  more 
questionable.  The  choice  between  solid  and  litz-conduc- 
tor  must  be  governed  by  the  practical  consideration  of 
maintaining  a balance  between  the  increase  in  efficiency 
and  the  accompanying  increase  in  cost. 

For  example,  in  the  case  of  the  load  coil  whose  effec- 
tive resistance  is  shown  on  figure  3,  it  would  have  been 
decidedly  uneconomical  to  use  litzendraht  braid.  At  the 
minimum  wavelength  for  which  this  coil  was  designed, 
5000  meters,  R + Rc  is  14.1  ohms  and  R,  is  2.1  ohms. 
Assuming  for  the  moment  that  the  use  of  an  equivalent 
litz  braid  would  have  eliminated  the  skin  effect  entirely, 
the  resulting  gain  in  efficiency  would  have  been  about  15 
per  cent,  at  the  same  time,  the  cost  of  the  coil  would  have 
been  increased  about  225  per  cent.  This  increase  in  cost 


Figure  A — Simple  wavemeter  arrangement  used  in  making  calculations 
Figure  5 — Radio  frequency  bridge  used  in  measuring  impedance 

might  possibly  have  been  justified  had  the  coil  been  in- 
tended for  use  in  a standard  measuring  circuit,  but  never 
in  the  case  of  its  application  to  a practical  receiving  cir- 
cuit; since  a 15  per  cent  increase  in  audibility  can  be 
gained  far  more  cheaply  by  a few  modifications  in  the 
amplifier. 


TABLE  I 
% 

Characteristics  of  47.5  Milhenry  Load  Coil 
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A Spark  Coil  Panel  Transmitter 

By  Thos.  W.  Benson 


IN  the  design  of  spark  coil  panel  it 
is  not  sufficient  that  we  merely 
group  the  apparatus  as  conveniently 
as  possible;  an  effort  should  be  made 
to  centralize  and  simplify  all  variable 
factors  so  as  to  make  them  easily  and 
quickly  adjustable.  In  spark  coil  de- 
sign it  is  difficult  to  calculate  the 
values  of  capacity  and  inductance  re- 
quired, hence  we  make  them  adjust- 
able, actual  tests  determining  the 
proper  values.  Furthermore,  the 
modern  spark  coil  set  must  be  induc- 
tively coupled  with  the  antenna,  or 
trouble  is  sure  to  result  from  interfer- 
ence with  other  stations. 

The  set  described  here  possesses 
several  novel  features,  including  a 
quenched  gap  as  well  as  an  easily  ad- 
justable oscillation  transformer.  Fig- 
ure 1 illustrates  a front  view  of  the 
panel  with  the  apparatus  assembled. 
For  the  sake  of  clearness  the  second- 
ary of  the  oscillation  transformer  is 
omitted. 

The  panel  may  be  made  of  bakelite 
or  fibre.  Any  hard  wood,  however, 
will  serve  if  insulating  washers  are 
used  in  mounting  the  live  parts. 

The  panel,  which  should  measure 
12"  x 15",  is  attached  by  braces  to  a 
base  12”  x 10". 

A hole  is  cut  in  the  lower  left  cor- 
ner of  such  a size  that  the  interrupter 
on  the  spark  coil  mounted  in  the  rear 
can  be  adjusted.  A switch  occupies 
the  lower  right  corner. 

Abo^e  the  .nterrupter  is  mounted 
the  quenched  gap.  This  comprises 
two  brass  rods  l/i  square,  and  1J4" 
long,  mounted  lj4"  apart.  The  upper 
rod  is  drilled  and  tapped  to  take  an 
adjusting  screw  1”  long  which  serves 
to  hold  the  gap  elements  together. 
The  elements  of  the  gap  are  made 
from  a strip  of  copper  1"  wide  and  '/»" 
thick.  This  strip  is  cut  up  into  one 
inch  lengths  and  all  corners  neatly 
rounded  with  a fine  file.  The  faces  of 
the  elements  are  polished  up  on  fine 
emery  or  sand  paper.  Eight  elements 
suffice  for  a one-inch  coil,  the  exact 
number  to  be  determined  by  test. 

Separators  one  inch  square  are  cut 
from  mica  .005"  thick,  a hole  ->6"  in 
diameter  being  cut  in  each  with  sharp 
pointed  dividers.  In  assembling  the 
.gap,  alternate  pieces  of  copper  and 
mica  are  piled  up,  the  edges  made  even 
by  tapping  on  a flat  surface  and  then 


clamping  them  between  the  brass  plates  being  brought  out  separately 
posts  rather  tightly.  for  the  purpose  of  varying  the  capa- 

The  condenser  for  a one  inch  coil  city.  The  usual  practice  of  coating 


Pnm  of  osa// 
tronof  ' 


Figure  1 — Front  view  ol  panel  with  apparatus  assembled 


can  be  made  by  placing  7 plates  of  tin- 
foil  or  thin  copper  or  brass  4"  x 6"  be- 
tween sheets  of  glass  6"  x 8".  Four 
of  the  plates  have  lugs  brought  out  to 
a common  terminal,  the  other  three 

24 


the  plates  with  vaseline  should  be  fol- 
lowed, clamping  them  between  two 
pieces  of  wood  6"  x 8". 

The  condenser  unit  is  held  upright 
behind  the  panel  by  4 brass  clips  as 
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shown  in  the  side  view,  figure  2.  A 3- 
point  multiple  switch  on  the  front  of 
the  panel  controls  the  capacity.  This 
is  made  in  the  usual  manner  from  a 
semi-circle  of  thin  copper  with  a 
radius  of  1",  fitted  to  an  insulating 
knob.  The  copper  is  split  near  the 
edge  with  a pair  of  snips,  3 contacts 
connecting  to  the  condenser  plates  be- 


threaded  on  it.  The  slots  permit  the 
up  and  down  movement  of  the  rod 
when  the  coupling  is  varied  by  turn- 
ing the  knob. 

The  flexible  leads  to  the  primary  are 
passed  through  holes  in  the  panel 
properly  bushed  to  prevent  leakage  of 
the  high  voltage  current. 

The  hookup  presents  no  difficulties. 


be  mounted  on  the  base  at  the  rear. 
This  leaves  a clean  panel  with  no 
wires  at  the  front,  making  unneces- 
sary the  drilling  of  the  operating 
table. 

The  wiring  diagram  shown  in  figure 
3 shows  the  preferred  method  of  wir- 
ing in  the  aerial  switch.  This  reduces 
leakage  across  the  switch,  permitting 
the  use  of  a smaller  and  more  compact 
aerial  switch.  In  addition,  the  lead 
can  be  brought  directly  to  the  second- 
ary of  the  oscillation  transformer, 
making  a much  neater  installation. 

It  should  not  be  necessary  to  dwell 
on  the  advantages  of  this  set.  By 
marking  the  inductances  with  differ- 
ent values  of  capacity  the  set  may  be 
tuned  for  three  or  more  wave-lengths. 
In  this  connection  it  might  be  well  to 
state  that  for  local  work  it  is  best  to 
cut  down  the  wavelength  to  150 
meters  or  so.  This  will  enable  a spark 
set  to  get  through  when  a number  of 
sets  are  working  around  200  meters. 
For  maximum  distance,  however,  the 
wave  length  should  be  run  up  to  the 
limit,  200  meters. 

Most  Government  stations  do  not 
tune  lower  than  300  meters,  so  even  if 
you  run  over  200  and  emit  a sharp 
wave,  little  interference  will  resuit. 
By  all  means,  keep  the  wave  sharp,  it 
is  easily  accomplished  with  an  induc- 
tively coupled  set  as  described.  Watch 
your  operating  range  increase. 

For  other  than  a one  inch  spark  coil 
the  size  of  condenser  and  number  of 
gap  elements  will  be  different.  For  a 
'/>  coil,  use  5 plates  in  the  condenser 
and  about  4 elements  in  the  gap;  for  a 
2 ' coil,  use  9 plates  in  the  condenser 
and  12  or  14  elements  in  the  gap.  The 
panel  described  will  permit  of  the 


ing  mounted  so  that  the  copper  con- 
tactor travels  over  them. 

The  oscillation  transformer  is  sim- 
ple in  construction,  the  primary  and 
secondary  being  identical.  The  cross 
is  made  from  x ’4”  strips,  notched 
and  glued  together.  Before  assem- 
bling, holes  are  laid  out  and  drilled  in 
the  arms  to  pass  No.  10  copper  wire. 
It  is  preferable  to  use  stranded  wire 
or  difficulty  will  be  experienced  in 
threading  the  wire  through  the  holes. 
If  preferred,  slots  can  be  cut  for  the 
wire  in  place  of  holes,  thus  simplifying 
the  assembly.  The  turns  are  44" 
apart,  starting  l1/-"  from  the  center, 
making  5 y2  turns. 

The  secondary  is  mounted  on  the 
rear  of  the  panel  as  shown  in  figure  2. 
The  primary  is  mounted  on  the  front, 
being  pivoted  at  the  bottom  by  a small 
brass  hinge.  The  adjustment  for 
coupling  is  obtained  by  means  of  a 
threaded  rod  shown  in  the  side  view. 
One  end  of  this  rod  is  fitted  with  two 
nuts  jammed  together  and  slipped 
through  a slot  in  the  panel.  The  pri- 
mary is  slotted  directly  opposite  and 
the  rod  passing  through  has  a knob 


Figure  3 — Wiring  diagram  used  in  the  spark  coil  transmitter 


Stranded  wire  is  preferred.  Binding 
the  wire  in  smooth  curves  and  keeping 
it  away  from  all  supports  maintains 
the  efficiency.  No  connections  are 
made  to  the  front  of  the  set.  Binding 
posts  for  the  primary  current  should 


change  of  power,  the  gap  being  de- 
signed to  take  more  elements,  and  the 
condenser  can  be  increased  by  adding 
plates.  One  of  each  pair  of  additional 
plates  can  be  connected  permanently 
to  the  condenser  switch. 
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Multi-layer  Inductances  for  Long 

Wave  Work 


FOR  many  obvious  reasons  coils  of 
rectangular  cross  section  are 
much  more  convenient  than  single  lay- 
er solenoids  when  one  wishes  to  effect 
reception  at  the  longer  wave-lengths. 


By  Frank  V.  Bremer 

the  wave-length  of  the  circuit  of  which 
the  coil  is  a part. 

Although  it  is  considered  best 
practice  to  use  single  layer  solenoids 
when  dealing  with  shorter  wave- 


|  H/idfh 


figure  2 


Figure  1 — Dimensions  used  in  the  formula.  Figure  2 — Constructional 
details  of  block  used  for  winding  the  coils 


Not  only  are  there  physical  advantages 
arising  from  decrease  in  amount  of 
space  taken  up  by  the  coil  but  there 
are  no  electrical  disadvantages  which 
will  in  any  way  materially  affect  the 
results  to  be  obtained  when  coils  of 
rectangular  cross  section  are  used. 
The  usual  large  single  layer  loading 
inductances  are  very  awkward  to  han- 
dle and  there  is  always  the  disadvan- 
tage that,  by  reason  of  the  compara- 
tively low  value  of  distributed  capacity 
which  the  long  solenoid  has,  any  move- 
ment of  the  hand  in  the  immediate 
neighborhood  of  the  long  coils  changes 
the  effective  distributed  capacity.  As 
a result  the  wave-length  of  the  circuit 
of  which  the  coil  is  a part  is  also 
changed.  In  the  case  of  the  multi- 


lengths, it  is  possible  to  build  and  use 
multi-layer  coils  of  rectangular  cross 
section  on  the  shorter  wave-lengths. 


a very  fair  approximation  of  the  in- 
ductance value  of  a multi-layer  coil  of 
rectangular  cross  section  may  be  ob- 
tained. Here  n equals  the  number  of 
turns,  a the  mean  radius,  b the  width, 
and  c the  radial  depth  in  centimeters. 
See  figure  1.  For  example,  assume 
that  we  wish  to  construct  a coil  to  work 
up  to  10,000  meters  in  conjunction 
with  a variable  capacity  having  a 
maximum  value  of  .001  microfarad. 
Using  the  formula,  A.  = 59.6  V LC, 
we  determine  that  approximately  28,- 
000,000  cms.  inductance  will  be  re- 
quired. Ignoring  the  distributed  ca- 
pacity and  assuming  that  the  coil  is 
to  be  6"  outside  diameter  and  1"  wide 
and  the  winding  to  have  a radial  depth 
of  1",  we  find  by  solving  the  equation 
for  n that  it  will  be  necessary  for  us 
to  place  within  this  space  (1"  x 1")  ap- 
proximately 910  turns  of  wire.  It  will 
then  be  necessary,  of  course,  to  choose 
a size  of  wire  such  that  it  will  be  pos- 
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Figure  4— Position  of  the  coils  in  a receiving  circuit 


Formulas  for  the  calculation  of 
multi-layer  inductances  of  rectangular 
cross  section  are  to  be  found  in  the 
circular  of  the  Bureau  of  Standards 


x-  rr> 
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Figure 


Rectangular  cross  section  coils  constructed  by  an  amateur  in 
New  York 


layer  coils,  the  distributed  capacity  is 
not  only  considerably  higher,  but  the 
electrostatic  field  of  the  coil  is  so  con- 
centrated that  the  proximity  of  foreign 
bodies  has  no  appreciable  effect  upon 


No.  74,  “Radio  Instruments 
Measurements.’’  In  the  formula 
4ir  n2a2 

L- 

,2317a  + .4466b  + .39c 


and 


sible  to  place  this  number  of  turns 
within  the  space  allotted,  but  if  only  a 
certain  size  of  wire  is  available  for 
use,  a certain  number  of  turns  in  a 
certain  area  may  be  assumed  and  the 
formula  solved  for  L which  being  too 
large  or  too  small,  a new  assumption 
is  made,  etc. 

For  undamped  wave  reception  in 
conjunction  with  vacuum  tube  detec- 
tor, three  coils  will  be  required,  viz., 
a primary,  a secondary  and  a tickler 
coil.  The  coils  are  all  constructed  in 
a similar  manner,  the  only  difference 
being  in  the  dimensions,  these  varying 
with  the  wave-lengths.  A solid  block 
of  close-grained  wood,  such  as  birch, 
of  a size  suited  to  the  dimensions  of 
the  coils  to  be  constructed,  is  selected 
and  placed  in  a lathe.  This  block  is 
turned  round  to  the  correct  diameter 
and  width.  Without  removing  it  from 
the  lathe  a slot  of  square  cross  section, 
figure  2,  is  turned  in  and  the  whole 
given  a smooth  finish. 

A layer  of  bond  paper,  about  .01", 
is  then  laid  in  the  bottom  of  the  slot 
and  the  winding  is  begun  by  placing  a 
layer  of  wire  upon  the  paper,  being 
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sure  to  have  the  turns  all  even  and  to  so  as  to  get  the  exact  center,  and  glue  For  wave-lengths  up  to  15,000 
fill  the  layer  up  full.  Another  layer  a piece  of  round  stick  between  the  meters,  the  diameter  of  the  core  should 
of  bond  paper  is  then  laid  over  the  first  boards,  but  do  not  fasten  the  pieces  be  3",  width  of  slot  depth  of  slot 
layer  of  wire  and  the  winding  is  con-  together.  The  winding  is  done  about  y i",  wound  with  about  2,100  turns  of 
tinued,  a layer  of  paper  being  placed  as  outlined  above.  Some  dimensions  No.  10-38  Litzendraht.  In  this  and 

the  above  case,  6.5  mil  paper  was  used 
between  layers. 

For  receiving,  the  coils  should  be 
placed  as  shown  in  figure  4.  In  the 
event  that  the  circuit  does  not  oscil- 
late, the  position  of  the  tickler  coil  T 
as  related  to  the  secondary  S,  should 
be  changed  and  it  may  be  that  the  coil 
should  be  reversed  in  the  circuit.  This 
same  effect  may  be  accomplished  by 
reversing  it  in  its  plane.  If  every- 
thing is  in  proper  order,  a slight  click 
will  be  heard  when  it  is  dropped  from 
a plane  parallel  to  the  plane  of  the 
secondary  coil  to  a plane  at  right  an- 

over  each  layer  of  wire,  etc.,  until  the  of  coils  constructed  in  this  way  are  t0  the  secondary  coil.  Figure  5 

slot  is  completely  filled  up.  given  below  and  are  shown  in  figure  3.  S“°YS  ar*other  circuit  which  may  be 

For  use  in  conjunction  with  the  All  the  European  stations  have  been  tned  an.  considerable 

average  amateur  antenna  it  will  usu-  copied  in  Jersey  City,  using  these  coils  amplification..  Here  C has  a capacity 
ally  be  found  desirable  to  construct  in  connection  with  an  antenna  150  ft.  about  .5  microfarad ; L an  iron  core 
two  coils  of  the  same  dimensions  for  in  length  and  a single  vacuum  tube.  inductance  such  as  the  secondary  of  a 

each  range  of  wave-lengths  chosen.  For  wave-lengths  from  2,200  to  telephone  transformer.  For  damped 
one  of  these  for  use  as  a primary  and 
the  other  for  use  as  a secondary.  The 
tickler  coil  may  be  made  smaller  and 
usually  a value  of  inductance  about 
one-third  that  of  the  secondary  is  suf- 
ficient. Because  of  its  lower  resist- 
ance, it  is  desirable  to  use  Litzendraht, 
but  solid  wire  may  be  used  with  excel- 
lent results.  No  taps  should  be  taken 
off  from  any  of  these  coils. 

For  those  who  may  have  difficulty 

in  having  the  forms  for  the  winding  Figure  6— Diagram  of  a circuit  suitable  for  damped  wave  reception 


of  the  coils  turned  out  a substitute  may 
be  made  by  obtaining  two  pieces  of 
close-grained  board  %"  thick  and  cut 
to  the  desired  size.  Next  obtain  a 
round  piece  of  wood  of  the  proper 
diameter,  divide  each  piece  of  board 


6,000  meters  the  diameter  of  the  core 
should  be  2",  width  of  slot  y2" , depth 
of  slot  l/2",  wound  with  about  300 
turns  of  No.  10-38  Litzendraht  or  No. 
28  single  silk-covered  wire. 


wave  reception  the  circuit  shown  in 
figure  6 is  convenient. 

The  coils  shown  in  the  photograph 
were  constructed  by  an  amateur,  Emil 
Heydolph,  of  New  York. 


A Modern  Receiving  Set 

By  L.  W.  Van  Slyck 

T_T  AVING  designed  and  operated  the  specifications,  believing  they  might  in  figure  2,  and  can  be  seen  at  the  left 
-*■  the  receiving  set  shown  in  the  be  of  interest  to  readers  of  T he  in  the . photograph.  The  loading  coil 
photo,  and  since  my  results  were  so  Wireless  Age.  and  the  “X”  circuit  coil  may  be  made 

good  in  every  respect,  I am  submitting  The  “loop”  is  constructed  as  shown  in  any  required  dimensions.  For  2,500 

meters,  I find  that  a coil  4"  in  diameter 
and  wound  for  a length  of  10"  with 
No.  24  wire  is  amply  sufficient. 

The  two  variables,  Vx  and  Vs  are 
of  .001  and  .0005  mfd.  capacity,  re- 
spectively. The  loading  coil,  LC,  and 
the  loose  coupler  K,  may  be  of  any  de- 
sign for  the  range  of  wave  lengths  de- 
sired. I am  using  a loading  coil  simi- 
lar to  the  coil  X,  and  about  half  as 
long,  with  a “Blitzen”  receiving  trans- 
former. The  rest  of  the  outfit  is,  I be- 
lieve, self-explanatory. 

^ When  it  is  desired  to  use  the  loop, 

Figure  l— Wiring  di«gr*m  of  circuit  u«ed  open  switch  SW,  turn  the  secondary 
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The  complete  receiving  set  using  a loop  antenna 


of  the  receiving  transformer  to  0°  the  loop,  I find  no  trouble  in  copying 
coupling  and  disconnect  the  outdoor  along  the  coast  from  NAH  to  NAR, 
antenna  (if  desired).  Then  tune  with  and  NAT,  and  the  large  majority 
Vs  and  Vx,  orientating  the  loop  until  come  in  plenty  loud  enough  to  read, 
signals  are  a maximum.  Using  the  outdoor  antenna  with 

With  the  set  described,  and  using  these  instruments,  the  same  stations 


come  in  about  five  times  as  loud,  and, 
of  course,  many  others  which  are  in- 


audible with  the  loop.  The  loop  in 
this  form  is  not  highly  directive,  hav- 
ing a maximum  range  of  orientation 
for  a given  signal  of  approximately 
60°  without  a noticeable  change  in 
signal  intensity. 

If  it  is  desired  that  the  loop  be  more 
directive,  it  can  be  wound  pancake 
style. 


An  Antenna  Switch 

By  F.  McGuirk 


'T'  HIS  type  of  antenna  switch  is  1-5/32"  in  length.  Draw  two  lines  the  bottom  and  the  phosphor  bronze 

somewhat  different  from  the  and  bend  the  brass  to  fit  the  cylinder,  strips  stuck  in  and  left  y out.  When 

usual  ones  in  use  today.  It  is  a rotary  When  fitted  snugly,  place  each  piece  the  strips  are  in  place  and  wires  are 

type,  as  will  be  seen  from  the  dia-  Y\'  apart  and  screw  it  down.  These  soldered  into  them  the  front  may  be 

grams  that  accompany  this  article.  are  put  in  place  between  the  lines,  put  in  place.  The  strips  should  be 

Details  of  the  construction  follow : Next  put  the  rod  through  the  cylinder  bent  until  they  bear  with  force  on  the 

Procure  a rubber  or  dilecto  cylinder  and  thread  the  ends  for  bolts  to  pre-  cylinder  itself  to  make  a still  better 

4"  long  and  1 '/■ " in  diameter.  6 inches  vent  the  cvlinder  from  slipping.  Now  contact  on  the  brass.  When  the  strips 


Constructional  details  and  dimensions  of  the  antenna  switch  connecting 


of  brass  strip,  /"  wide  and  %"  thick, 
and  3 inches  of  brass  *4"  wide  by 
thick,  and  about  3 inches  of  phosphor 
bronze  strip,  1%'  wide  and  1/64" 
thick.  The  phosphor  bronze  must  be 
thin  enough  to  have  a kink  put  in  it. 
Some  brass  rod  5"  long  and  %"  thick, 
and  two  bakelite  strips  4 x/i  long  each, 
and  /2"  wide  and  W thick  will  also  be 
needed.  The  cabinet  and  knobs  may 
be  constructed  to  suit  the  builder. 

First,  on  each  end  of  the  cylinder, 
draw  4 equal  right  angles.  Cut  the 
brass  into  pieces  (both  sizes)  of 


cut  the  phosphor  bronze  into  strips 
YV  wide.  In  the  one  end  cut  out  about 
YV  in  the  middle  to  increase  the 
spring  and  hammer  a kink  in  it  similar 
to  the  kink  in  figure  3.  Then  take  the 
bakelite  strips  and  drill  holes  of  a size 
to  fit  the  builder’s  screws  or  bolts  at 
y2"  from  either  end  and  in  the  center 
of  the  strip. 

The  cabinet  is  very  easy  to  make; 
the  front  should  be  put  in  place  last. 
The  end  of  the  rod  should  set  W'  in, 
as  is  shown  in  figure  1.  The  bakelite 
strips  should  be  put  in  place  l%"  from 


are  properly  in  place  and  function  O. 
K.  then  connect  the  wires  to  the  bind- 
ing posts  on  the  top,  labelling  every- 
thing carefully.  The  knob  may  be 
placed  on  the  previously  threaded  rod 
and  the  lettering  on  the  front. 

This  makes  a switch  that  can  be 
shut  off  and  on  from  the  operator’s 
table,  and  prevents  the  aerial  from 
having  a clear  path  right  through  the 
apparatus.  The  operation  is  positive 
and  the  builder  could  arrange  a spring 
to  make  it  impossible  to  leave  the 
switch  only  half  on. 
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A 60- Watt  Low  Power  Transmitter 

By  L.  R.  Felder 

JPIRST  PRIZE,  $10.00 

'T'HE  set  described  in  this  paper  is  amateurs  imagine.  Again  the  tube  set  therefore,  600.  The  primary  consists 
-*■  one  which  has  actually  been  built  depends  to  a large  extent  on  the  con-  of  80  turns  of  No.  20  D.C.C.  wire 
and  used  by  the  writer  and  has  given  stancy  of  the  different  items  in  the  set.  wound  in  l/2  layer  along  a length  of 
the  most  satisfactory  results.  Several  Those  who  have  had  any  experience  at  3 inches.  The  primary  is  wound  di- 
important  considerations  which  result-  all  with  tube  sets  know  that  if  for  some  rectly  on  the  core.  The  core  is  made 
ed  in  the  choice  of  this  set  may  prove  unknown  reason  the  capacity  of  the  up  of  silicon  steel  strips  No.  29  gauge; 
interesting  to  the  amateur.  antenna  has  changed  the  least  bit,  the  this  is,  0.014  inches,  3)4  inches  long. 

A simple  set  was  desired  which  adjustments  of  the  set  will  have  to  be  The  strips  are  tied  together  by  linen 
would  transmit  about  25  miles,  operate  changed  or  the  set  may  not  operate  at  tape  and  when  built  up,  occupy  a space 
at  maximum  efficiency  without  making  all.  In  other  words,  the  tube  set  is  1 ■>  x V2  x 3%  inches. 


Figure  1 — Assembly  of  the  induction  coil  used  in  the  60-watt  low-power  Figure  2 — Detailed  side  and  end  views  of  the 

transmitter  Quenched  spark  gap 


numerous  adjustments,  and  could  be 
built  out  of  material  which  every  ama- 
teur already  has.  A further  consider- 
ation was  that  it  should  not  depend  for 
its  operation  on  peculiar  differences  in 
the  different  items  of  the  set.  The  set 
which  fills  these  requirements  best  is 
one  consisting  of  a battery  operated 
induction  coil,  properly  designed,  actu- 
ating a closed  circuit  directly  coupled 
to  the  antenna. 

While  vacuum  tube  sets  are  coming 
more  and  more  into  use,  the  writer  did 
not  think  it  desirable  to  use  one  in  this 
case,  although  he  has  had  considerable 
experience  with  tube  sets.  In  the  first 
place,  with  the  tube  set,  the  question 
of  life  is  an  important  item.  Although 
the  tubes  that  most  amateurs  are  using 
are  of  a very  high  standard  they  burn 
out  occasionally,  especially  when  they 
are  used  for  transmitting.  Further- 
more, too  many  tubes  would  have  to  be 
used  for  the  powers  desired.  For  the 
above  power  rather  high  voltages 
would  be  required.  This  either  means 
a high  voltage  D.  C.  generator  which 
is  quite  expensive,  or  using  rectified  A, 
C.  which  involves  the  building  of  a 
transformer  with  the  required  smooth- 
ing out  circuits,  all  of  which  means 
considerable  expense,  and  requires  a 
good  deal  more  experimenting  and 
fussing  to  get  results  than  most 


too  critical  for  good  amateur  use.  This 
statement  applies  to  any  small  change 
that  may  occur  in  any  other  part  of  the 
set. 

The  set  described  has  none  of  these 
defects  and  is  very  easily  built  and 
does  not  require  a large  amount  of 
apparatus.  The  diagram  in  figure  3 
shows  all  the  apparatus  needed,  and 
what  the  set  consists  of.  It  consists  of 
a specially  designed  induction  coil  the 
primary  of  which  is  operated  by  means 
of  a key  and  12-volt  storage  battery. 
The  secondary  is  connected  across  two 
condensers  in  series,  which  with  the 
spark  gap  and  inductance  form  a 
closed  circuit.  The  inductance  is  di- 
rectly coupled  to  the  antenna.  As  seen 
in  figure  4,  the  assembly  is  very  sim- 
ple and  the  items  in  the  set  are  reduced 
to  a minimum.  When  assembled  and 
placed  in  its  case,  the  whole  set  occu- 
pies a space  of  about  10  x 6 x 6 inches. 

The  transformer  which  has  been 
built  for  this  set,  is  an  unusually  good 
one  and  is  recommended  to  all.  The 
details  of  the  design  and  construction 
are  given  so  that  any  one  may  build 
one  without  having  to  go  through  the 
whole  process  of  designing  it.  It  is  in- 
tended to  be  used  with  a 12-volt  stor- 
age battery.  The  secondary  voltage 
necessary  to  jump  the  gap  is  7,000 
volts.  The  ratio  of  transformation  is, 


The  secondary  is  wound  on  a tube 
7/s  inch  inside  diameter  and  V/s 
inches  outside  diameter.  The  tube  is 
made  of  paper  rolled  on  a mandrel  of 
the  proper  size.  The  paper  is  thor- 
oughly shellacked  and  allowed  to  dry 
well.  The  secondary  is  then  wound 
on  the  tube.  The  secondary  consists 
of  6 pies,  with  8000  turns  per  pie,  total 
number  of  turns  being  48,000.  The 
size  of  the  wire  is  No.  40  enameled. 
Each  pie  is  0.45  inches  long  and  has 
130  turns  per  layer,  with  61 l/  layers. 
The  insulation  between  layers  is  paper 
about  0.005  inches  thick  and  about 
0.45  inches  wide.  The  pies  are  insulat- 
ed from  each  other  by  fish  paper  0.020 
inches  thick,  1 '/  inches  inside  diame- 
ter and  1.725  inches  outside  diameter. 
In  winding  the  pies  it  was  found  that 
the  most  convenient  way  of  winding 
them  without  running  into  trouble  due 
to  high  potential  leads  crossing  low 
potential  leads,  was  as  follows : Wind 
coils,  1,  3,  5,  as  shown  in  figure  1. 
Then  turn  winding  form  around  and 
wind  coils  2,  4,  6,  always  starting  at 
the  bottom  left.  Then  solder  connec- 
tion as  shown  so  that  one  continuous 
winding  is  formed.  The  whole  wind- 
ing should  then  be  covered  with  one 
wrapping  of  bookbinder’s  cloth. 

The  assembly  of  the  transformer  is 
seen  in  figure  1.  The  base  is  made  of 
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cast  aluminum  about  54  inch  thick. 
The  spring  is  made  of  spring  steel,  and 
the  armature  which  is  riveted  to  the 
spring  is  made  of  soft  iron.  The  con- 
tacts are  silver  54  inch  in  diameter. 
There  are  two  screw  adjustments 
which  are  made  of  brass.  The  upper 
screw  adjusts  the  spacing  of  the  con- 


0.005  mf.,  the  total  effective  capacity 
being  0.0025  mf.  The  size  of  these 
condensers  can  be  very  easily  figured 
by  the  usual  conventional  formulas 
and  is  therefore  not  given  here.  It  is 
advised  that  2 mil  mica  be  used. 

The  voltage  which  is  built  up  across 
the  terminals  of  the  condensers  dis- 


are  made  of  54  inch  brass  or  copper 
silver  plated.  Each  of  the  plates  has 
a clearance  hole  of  !/>  inch  so  that  the 
54  inch  screw  running  through  the 
plates  does  not  short-circuit  any  of  the 
sections.  The  upper  and  lower  plates 
both  rest  on  the  center  plate  but  are  in- 
sulated from  each  other  in  the  center 


Anttnna 


Figure  3 — Diagram  showing  hook-up  of  instruments 


INDUCT tOH  COIL 


Figure  A — Panel  arrangement  of  instruments 


tacts  and  the  lower  adjusts  the  tension 
of  the  spring.  As  indicated  in  the  dia- 
gram, the  spring  is  insulated  from  the 
base  by  a dilecto  spacer. 

There  are  two  condensers  across  the 
secondary  of  the  induction  coil.  The 
object  of  the  two  condensers  is  to  pre- 
vent possible  breakdown  and  to  pro- 
vide ample  capacity  over  which  to  dis- 
tribute the  potential.  One  condenser 
can  of  course  be  built  to  withstand  the 
voltage  generated  across  the  second- 
ary. Each  condenser  has  a capacity  of 


charges  through  a quenched  spark  gap 
and  inductance.  The  inductance  used 
is  a flat  spiral  made  up  in  the  usual 
way.  There  are  three  and  one-half 
turns  of  copper  strip  54  inch  wide  by 
1/32  inch  thick.  The  turns  are  spaced 
54  inch.  The  adjustments  are  made 
for  the  proper  wavelength  by  taking 
taps  off  the  spiral,  as  shown  in  figure 
3. 

The  spark  gap  (figure  2)  is  of  the 
quenched  gap  type.  There  are  three 
plates  forming  two  gaps.  The  plates 


by  mica  0.005  inches  thick.  The  spark- 
ing takes  place  at  the  formed  portions 
of  the  plates  at  the  outer  circumference 
and  the  sparking  distance  per  gap  is 
0.005  inches.  The  mica  insulators  are 
0.005  inches  thick,  54  inch  inside  dia- 
meter and  1 1/2  inches  outside  diameter. 

The  set  has  proved  very  successful, 
is  very  simple  to  construct  and  oper- 
ates with  very  little  trouble.  It  puts 
about  Y\  ampere  in  the  usual  amateur 
antenna  and  can  be  depended  on  to 
send  at  least  25  miles. 


The  Design  and  Construction  of  a Low 
Power  Transmitter  for  Local  Use 


AS  operator  of  2KV  the  writer  has 
noticed  that  in  the  past  two 
months  QRM  has  again  reached  the 
same  stage  as  it  did  in  1917.  It  is  im- 
possible to  do  any  long  distance  ama- 
teur receiving  or  relay  work  until  after 
10  or  10:30  p.  m. 

This  is  not  alone  due  to  the  spark 
coil — which  has  been  blamed  for  inter- 
ference to  such  an  extent  that  it  is 


Wlreleoa  supplies  especially  for  the  amateur. 
Magnet  wire,  brass  and  zinc  rod.  Inductance 
tubes.  Stumlard  wireless  knob  and  lever  36c. 
Switch  points  and  screws  25c  dozen.  One  piece 
switch  point  with  screw  stud  and  nut  40c  dozen. 
NOVOTOY  RADIO  SHOP.  20  West  6th  8t.. 
Charlotte.  N.  C. 


By  Walter  A.  Remy 

SECOND  PRIZE,  $5.00 

looked  upon  as  a thing  only  capable  of 
causing  QRM — but  also  the  big  trans- 
former station.  The  writer,  in  fact, 
has  experienced  more  trouble  with  the 
latter  than  with  the  spark  coil.  More 
than  once  two  stations  5 or  6 miles 
apart  have  been  heard  working  with 
54  kw.  power  on  each  end,  and  in  some 
cases  even  1 kw. 


If  you  have  anything  to  sell  or  If  you  want  to 
buy  something  use  these  columns  to  get  results. 
You  can  reach  the  people  who  are  Interested  In 
what  you  want  to  buy  or  sell  and  you  will  get 
quick  action. 


The  Government  Station  License 
says  that  only  the  minimum  amount  of 
power  necessary  to  carry  on  communi- 
cation should  be  used.  It  is  the  pur- 
pose of  this  article  to  describe  the  con- 
struction of  a spark  coil  transmitter 
which  serves  the  double  purpose  of  re- 
forming the  spark  coil  and  of  provid- 
ing a transmitter  which  can  be  used  by 
the  big  stations  for  local  work. 

Let  us  first  consider  the  technical 
aspects  of  a low  power  transmitter. 
There  are  two  types,  namely,  the  vac- 
uum tube  or  continuous  wave  trans- 
mitter, and  the  spark  coil  set.  The 
vacuum  tube  set  has  the  advantage  of 
having  little  or  no  decrement  and 
therefore  produces  a very  sharp  wave, 
causing  practically  no  QRM.  On  the 
other  hand,  the  initial  expense  of  this 
type  of  transmitter  makes  it  prohibitive 
for  general  use,  for  the  builder  must 
purchase  the  tubes  and  solve  the  finan- 
cial problem  of  supplying  the  plate 
voltage.  There  are  two  types  of  spark 
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coil  sets.  The  one  in  which  a commu- 
tator interrupter  is  used  in  the  primary 
circuit  and  a synchronous  rotary  gap 
in  the  secondary  circuit  is  exceedingly 
efficient,  but  for  economic  and  con- 


writer’s  station ; it  is  quite  efficient,  and 
with  6 watts  input  on  exactly  200 
meters,  signals  from  this  station  have 
been  heard  at  a distance  of  25  miles. 
Sixteen  miles  is  the  consistent  working 


x 16"  in  width  and  length,  respectively. 
A small  DPST  switch  is  used  to  con- 
nect the  power  to  the  set.  Above  this 
is  the  spark  gap,  and  then  comes  the 
hot  wire  ammeter,  which  is  of  small 


Figure  1 — Front  view  of  panel 


Figure  2 — Side  view  showing  layout  of  apparatus 


structional  reasons  this,  too,  is  imprac- 
tical for  general  use.  Hence,  we  have 
left  the  conventional  type  of  spark  coil 
transmitter  with  a vibrator  and  a fixed 
gap. 

The  panel  type  set  which  is  de- 
scribed in  this  article  has  been  con- 
structed and  is  in  daily  use  at  the 


range — ample  enough  for  local  work. 

The  set  mainly  consists  of  a spark 
coil  (a  Ford  ignition  coil  was  used),  a 
fixed  spark  gap,  condenser,  and  pan- 
cake type  helix. 

The  front  view  of  the  panel  is  shown 
in  figure  1.  This  panel  may  be  of  bake- 
lite,  asbestos,  or  hard  wood,  and  is  10" 


scale,  with  the  shunt  switch  to  “short” 
it  when  it  is  not  in  use. 

The  side  view  (figure  2),  shows  the 
general  layout  of  the  apparatus.  The 
spark  coil  is  mounted  on  the  condenser, 
and  may  be  of  y2"  to  2"  rating.  It  is 
not  recommended  that  the  spark  coil  be 
built,  as  it  requires  a considerable 
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amount  of  labor  to  construct  one  and 
the  expense  will  not  be  much  less  than 
the  manufacturers’  selling  price. 

The  spark  gap  may  be  purchased  or 
constructed,  as  the  builder  may  desire. 
It  is  mounted  on  the  panel  and  should 
have  sparking  electrodes  at  least  }&" 
or  y/'  in  diameter,  depending  upon  the 
power  of  the  set.  Four  cooling  fins 
1 Vo"  in  diameter  should  be  provided 
on  each  electrode  and  should  be  of 
brass.  This  offers  a large  amount  of 
surface  which  dissipates  the  heat  and 
keeps  the  gap  cool,  making  it  more  effi- 
cient. 

The  condenser  consists  of  three 
glass  plates  4"  by  6",  coated  on  either 
side  with  tin-foil  3"  x 5",  connected  in 
parallel.  Lugs  %"  x 1 14"  must  be  in- 
cluded in  each  tinfoil  conductor.  This 


wound  on  two  cross-pieces  9"  long  by 
l/i"  square.  On  the  supports  were 
wound  9 turns  of  copper  ribbon 
spaced  y%"  apart.  When  making  the 
grooves  for  the  ribbon,  remember  to 
begin  in  the  first  notch  on  each  arm  *4" 
further  from  the  end  than  the  preced- 
ing arm,  so  as  to  form  a perfect  spiral. 
The  first  notch  of  the  first  arm  is  cut 
14"  from  the  end,  the  first  notch  of  the 
second  arm  y from  the  end,  and  so 
on.  Each  notch  should  be  y deep. 
The  helix  is  then  mounted  at  right 
angles  to  the  panel  by  an  angle  bracket. 
It  will  be  noted  that  the  various  instru- 
ments are  close  together  and  the  leads 
will  be  very  short. 

The  conventional  transmitter  circuit 
is  shown  in  figure  3.  For  greatest  effi- 
ciency the  leads  should  be  of  braided 


Figure  3 — Diagram  of  the  transmitter  circuit 


condenser  is  mounted  on  a piece  of 
bakelite  or  hard  wood  of  the  same  di- 
mensions as  the  condenser,  fastened  to 
the  panel  by  means  of  angle  brackets, 
or  it  may  be  placed  directly  on  the  op- 
erating table.  Another  piece  of  bake- 
lite or  hard  wood  about  the  same  size 
as  the  base  of  the  spark  coil  is  placed 
on  top  of  the  condenser,  upon  which 
the  coil  is  mounted.  These  pieces  in- 
sulate the  condenser  from  the  other 
parts  of  the  transmitter. 

The  helix  was  chosen  in  preference 
to  the  oscillation  transformer,  after  a 
little  experimenting  which  showed  that 
there  was  too  much  loss  between  the 
primary  and  secondary.  The  wave 
emitted  when  the  oscillation  transform- 
er was  used  was  sharper,  but  with  the 
helix  in  use  the  emitted  wave  was 
sharp  enough  for  all  practical  pur- 
poses, and  there  was  a greater  radia- 
tion. And  again,  the  helix  was  used 
on  most  of  the  army’s  low  power  spark 
sets  during  the  war.  The  helix  is 


copper  ribbon,  which  has  a large  con- 
ducting surface  and  is  quite  flexible. 

In  conclusion,  it  might  be  well  to 
note  several  points  in  adjusting  this 
transmitter.  No  one  must  expect  to 
get  the  results  mentioned  in  the  first 
part  of  the  article  without  the  use  of  a 
wavemeter  and,  of  course,  the  hot  wire 
meter.  As  the  use  of  the  wavemeter  is 
taken  up  at  length  in  various  text 
books  nothing  will  be  said  about  its  use 
here.  Another  point  to  keep  in  mind  is 
the  vibrator  of  the  spark  coil.  As  long 
as  the  vibrator  is  kept  bright  and  clean 
the  set  will  have  a smooth  note,  but  the 
minute  it  is  allowed  to  become  pitted  or 
dirty,  the  note  will  be  scratchy  and  will 
lessen  the  efficiency  of  the  set  and  also 
the  popularity  of  its  owner.  If  the 
builder  follows  the  directions  in  this 
article  with  some  amount  of  care,  and 
he  has  a good  aerial,  there  is  no  rea- 
son why  the  performances  set  forth 
here  cannot  be  duplicated,  as  the  sec- 
ond district  is  not  especially  noted  for 
excellent  radio  conditions. 


Low  Power  Transmitter  for  Local  Use 


By  Louis  S.  Butler 
THIRD  PRIZE,  $3.00 


JT  HAVE  used  several  types  of  low 
power  transmitting  sets,  but  the 
one  here  described  has  been  found  the 
most  efficient.  To  get  the  proper  wave 
length,  together  with  good  results,  the 
aerial  should  be  one  of  four  wires  be- 
tween 40  and  50  feet  long,  and  should 


be  at  least  40  feet  high.  The  oscilla- 
tion transformer  is  the  well-known 
Murdock  hinge  type.  Any  good  spark 
gap  is  sufficient.  The  condenser  may 
consist  of  four  Leyden  jars,  or  any 
good  glass  plate  condenser  designed 
for  use  with  spark  coil  sets.  For 
power,  a 1"  spark  coil  made  for  radio 
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use  is  sufficient.  The  spark  coil  can  be 
run  on  six  dry  cells  with  very  good  re- 
sults, but  when  run  on  a 110  v.  light 
line,  with  an  electrolite  interrupter,  the 
range  of  the  set  can  be  increased  about 
10  miles. 

I have  found  this  type  of  low  power 


good  ground,  and  he  must  have  as 
many  connections  soldered  as  possible. 
The  set  here  described  when  properly 
tuned  is  very  efficient  for  local  work, 
and  due  to  its  very  moderate  cost  will 
be  found  within  the  reach  of  most 
every  amateur.  A 25  watt  110  v.  lamp 


Figure  1 — Diagram  of  circuit  for  tha  low-power  transmitter 


transmitter  to  be  very  efficient  for 
sending  strong  and  clear  signals  from 
20  to  30  miles  in  the  day  time,  the  re- 
ceiving station  using  a vacuum  tube, 
but  no  amplifiers.  Of  course  the  ex- 
perimenter must  bear  in  mind  that  to 
get  the  very  best  results  from  his 
set  he  must  have  a good  aerial  and 


in  series  with  the  antenna  will  be  found 
suitable  for  determining  the  antenna 
radiation  where  a hot  wire  amrpeter  is 
not  available.  The  great  advantage  of 
this  set  is  that  it  can  be  tuned  sharply 
so  as  to  cause  small  interference, 
which  will  be  greatly  appreciated  by 
other  operators. 
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A Useful  Switch  Arrangement 


OOMETIME  ago  I had  occasion  to 
^ build  a single  unit  receiving  set, 
having  regenerative  features  and  one- 
step  amplifier.  The  diagram  shows 
how  a single  anti-capacity  jack  switch 
was  used  to  throw  in  the  audio- 
frequency amplifier. 

Starting  at  the  aerial:  the  primary 
of  a loose  coupler  is  shown,  also  a 
switch  for  putting  the  primary  con- 


denser either  in  series  with  ground  lead 
or  shunt  to  the  primary  inductance. 

The  secondary  of  the  coupler  has 
the  ordinary  detector  hook-up  when 
the  tickler  coil  is  short-circuited. 

When  the  tickler  coil  is  not  shorted, 
you  have  the  regenerative  feed  back 
circuit.  Now,  when  the  master  jack 
switch  (anti-capacity)  is  thrown  to 
the  left,  you  have  a regular  detector 
hook-up  or  a regenerative  hook-up, 


Diagram  of  single  unit  receiver  having  regenerative  feature  and  tingle  step  amplifier 
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phragm is  mounted  metal-to-metal 
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peratures cannot  disturb  the  air- 
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decrease  the  eddy  current  losses 
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Each  set  wound  to  a resistance 
of  2,000  ohms  with  pure  copper 
wire,  furnished  complete  with  a 6- 
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Write  todau- 

Stromberg  - Carlson 
G Telephone  Mfg.  Co. 

Rochester,  N.  Y. 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by 


Google 


34 


THE  WIRELESS  AGE 


May,  1920 


Drafting 

Supplies 

We  manufacture  a 
full  line  of  high 
grade  supplies  made 
under  our  own  su- 
pervision. We  know 
they  are  right. 


Quality  Plus 

and  at  prices  that 
appeal. 


A Specialty — 
Our 

MONROE 

Drawing  Table 

A table  of  general 
utility  made  after 
our  own  ideas. 
Stands  rigid  and 
lasts  a lifetime. 

Let  us  quote  on  your 
needs 

Ask  for  catalogue  W 

New  York  Blue 
Print  Paper  Co. 

102  Reade  Street 
New  York  City 


depending  upon  whether  the  tickler  is 
short  circuited  or  not. 

When  the  master  jack  switch  is 
thrown  to  the  right,  the  single-stagt 
audio  frequency  amplifier  is  connected 
in  circuit. 

The  advantages  of  a hook-up  of  this 
sort  are  as  follows : 

1.  All  instruments  can  be  mounted 
on  a single  panel. 

2.  Detector  hook-up  alone  can  be 
used. 

3.  Regenerative  hook-up  alone  can 
be  used. 

4.  Detector  and  single-stage  ampli- 
fier can  be  used. 


5.  Regenerative  and  single-stage 
amplifier  can  be  used. 

6.  All  these  combinations  are  effect- 
ed by  the  throwing  of  only  two  switch- 
es, namely,  the  master  jack  switch  and 
the  tickler  short  circuit  switch. 

7.  Also  a single  “A”  and  “B”  bat- 
tery are  used. 

I have  given  no  dimensions,  leaving 
it  entirely  up  to  the  amateur  desiring 
a compact  flexible  receiving  set. 

The  popular  “honeycomb”  coils  may 
be  used  for  loose  coupler  and  tickler 
coil. 

Vincent  H.  Brown. 


A Small  Portable  Set 

By  William  HoUaday 


COME  time  ago  I became  interested 
^ in  a very  small  set  I saw  illus- 
trated, for  which  a wave-length  of 
4,000  meters  was  claimed.  It  was 
about  six  inches  long  and  three  or  four 
inches  high  and  wide,  but  at  the  be- 
ginning it  was  apparent  that  there 
were  several  inherent  defects.  The 
coupler  was  wound  with  36  enameled 
wire,  the  high  resistance  of  which, 
coupled  with  the  well-known  distrib- 
uted capacity  effects  of  enameled  wire, 
cut  the  efficiency  down  to  minimum. 
The  coupling  was  fixed,  and  therefore 
would  have  to  be  designed  very  care- 
fully in  order  to  have  the  coupling  at 
the  proper  point  for  the  larger  per- 
centage of  stations.  Of  course  all  sta- 
tions which  are  received  with  very 
loose  or  very  close  couplings  would 
be  heard  more  faintly  than  necessary, 
and  selectivity  would  be  almost  im- 
possible. 


The  detector  was  placed  on  top  of 
the  set,  where  it  would  be  exposed  to 


Front  view  of  cabinet 


dust  and  hard  knocks,  and  could  not, 
therefore,  be  used  for  portable  pur- 
poses. 

A small  set  designed  and  constructed 
by  the  writer  seemed  to  offer  all  the 
advantages  of  a portable  set,  with  none 
of  the  disadvantages  referred  to  above. 
It  is  an  excellent  thing  to  take  along 
on  a vacation  jaunt,  and  may  be  made 


A Bird  in  the  Hand 

— is  worth  two  in  the  bush.  Yes,  Boy,  and  one 
readable  signal  is  worth  two  unreadable  signals. 

Why  not  have  readable  signals? 
Using  an  antenna  2 wires  loci'  long, 
30'  high  one  end  and  25'  other  end 
amateur  signals  readable  every 
night  are  received  in  Cincinnati 
from  Connecticut  to  Texas.  No 
amplifiers  used. 

The  Ace  Regenerative  Tuner 
does  the  trick.  Range  150  to  2,750 
meters.  Price  $55  F.  O.  B.  Cin- 
cinnati. 

You  may  pay  more  but  you  can't  buy  better. 

The  PRECISION  EQUIPMENT  CO. 
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VACUUM  TUBES  IN  WIRELESS  COMMUNICATION  Br  Eteor  E.Bnchsr 

The  only  text  book  on  tho  market  devoted  telely  to  the  vnrioa s 
appUeations  of  tho  Oodllatloa  Valve. 

An  elementary  text  book  for  etudenta.  operator!,  experiment#™ 
and  engines™.  Navy  wtraleaa  men  And  thle  book  eepedally  helpful. 

Tells  In  undent andable  language  the  fundamental  operating  prin- 
ciple of  the  vacuum  tube. 

Shows  over  10#  different  circuits  for  the  practical  use  of  the 
Vacuum  Tube  aa  a Detector.  Radio  or  Audio  Frequency  Amplifier, 
Regenerative  Receiver,  Beat  Receiver  and  Generator  of  Radio  Fre- 
quency Currents. 

More  than  lot  diagrams  reveal,  step  by  step.  In  simple  and  direct 
form,  the  uses  of  the  vacuum  tube. 

doth.  Sine  8x9  Inches.  1S4  pages,  ISO  diagrams  and  M OC 
Illustrations.  Price '**■•*’ ** 


RADIO  TELEPHONY  By  Alfred  N.  Goldsmith.  Fh.  D. 

It  Is  tho  only  book  fi  soling  the  subject  of  Radio  Telephony  in  nil 
Its  expects. 

Thle  complete  text  on  radio  telephony  la  Intended  for  radio  engi- 
neers, operators  and  experimenters,  also  radio  electricians  In  the 
Navy,  men  la  the  Signal  Corps  and  eapeclally  men  In  the  Aviation 
8ervloe  who  handle  radio  equipments.  Students  and  others  who 
desire  to  be  clearly  Informed  concerning  this  newest  and  moat  Inter- 
esting branch  of  electric  communication  need  this  book. 

It  is  written  In  clear  style,  and  presupposes  very  little  knowledge 
of  radio.  Fully  Illustrated  with  wiring  diagrams  and  previously 
unpublished  photographs  of  "wireless  telephone'  apparatus. 

There  are  over  400  separate  topics  listed  In  a carefully  prepared 
Index. 

Stxo  fix*  inches.  *55  pages,  HI  Illustrations.  Full  cloth,  M CA 
stamped  In  gold.  Pries Vd"«v 


RADIO  INSTRUMENTS  AND  MEASUREMENTS 


Hero  la  a book  that  should  be  la  the  hands  of  every  wireless  worker.  currents, 

It  answers  the  questions  yon  want  to  ash  and  will  add  materially  to  Current 

tho  efficiency  of  your  wtrrlcee  work.  meats,  I 

Under  the  general  heads  that  follow  It  treats  simply  and  concisely  Calculatl 

of  all  phases  of  the  subjects  Indicated.  These  are  some  of  the  sub-  High  fro 

Jects:  Fundamentals  of  electromagnetism.  Principles  of  alternating  Cloth  bo 

PRACTICAL  WIRELESS  TELEGRAPHY  By  Elmar  E.  Bucher 

More  than  60,000  copies  of  this  book  have  been  sold  to  date.  It  Is  used  In 
practically  every  school,  college,  and  library  In  this  country. 

PRACTICAL  WIRELESS  TELEGRAPHY  is  the  recognised  standard  wireless 
text  book,  it  furnishes  much  Information  of  utmost  value  In  regard  to  the 
very  latest  styles  of  wireless  sets  now  In  use. 

It  Is  the  first  wireless  text  book  to  treat  each  topic  separately  and  completely, 
furnishing  a progressive  study  from  first  principles  to  expert  practice.  Starting 
with  elementary  data.  It  progresses,  chapter  by  chapter,  over  the  entire  field  of 
wireless— fundamentals,  construction  and  practical  operation. 

Bine  fix*  Inches,  859  pages,  840  Illustrations,  handsomely  bound  in  to  OC 
full  doth.  Price 

ELEMENTARY  PRINCIPLES  OF  WIRELESS  TELEGRAPHY  By  R.  D.  Bangay 

Port  I 

Thle  book  bae  been  used  very  largely  for  the  training  of  Telegraphists  to  take 
sole  charge  of  complete  Wireless  Telegraph  Installations.  All  parts  of  the  trans- 
mitting and  receiving  apparatus  are  described  in  a way  to  give  the  student  a 
sound  working  knowledge  of  the  apparatue  entrusted  to  bte  care.  Cl  'TC 

Cloth,  *1*  pages,  IS*  illustrations.  Price 

Fart  II 

Thle  second  volume  deals  particularly  with  the  component  parts  of  a Trans- 
mitter. Each  part  Is  explained  separately  and  fully. 

^*48  pages.  80*  Illustration*.  #uU  cloth.  75  Both  Book*  for  $3.25 


currents,  Radio  circuits,  Damping,  Wave  meters.  Condensers,  <?olls, 
Current  meaaurementa.  Instruments  and  methods  of  radio  measure- 
ments, Rssistance  measurement.  Sources  of  high  frequency  current. 
Calculation  of  capacity  and  Inductance,  Design  of  inductance  colls. 
High  frequency  resist  a nee.  Miscellaneous  formulas  and  data.  SI  7B 
Cloth  bound.  88*  pages.  Fully  Illustrated.  Price V*<l« 


OPPORTUNITY  COUPON— Mail  Today 

Wireless  Press.  Inc., 

Room  *2,  64  Broad  Street,  New  York. 

Enclosed  please  find  $ . for  which  send  me  the 

books  checked  below. 


llillLCl  • ikltLU  brass  a in  nvpw,  - 

r«4«  pages.  80*  Illustrations.  Pull  cloth.  75  Both  Books  for  $3.25 

MAGNETISM  AND  ELECTRICITY  FOR  HOME  STUDY  By  H.  E.  Penrose 

Every  person  Interested  In  electricity  can  obtain  a thorough  grasp  of  the 
elementary  principles  of  this  science  without  previous  acquaintance  with  the 
subject,  through  the  study  of  thle  book.  , ..  „ , 

During  the  war.  Mr.  Penrose  instructed  hundreds  of  men  In  the  Royal  Flying 
Corps,  the  Royal  Navy.  Transport  Service  and  Mercantile  Marine  In  England 
and  this  experience  made  possible  a book  of  unusual  value.  d** 

**4  Illustrations,  515  pages.  Full  cloth.  Postpaid.  Price tpx.ssJ 


Title 

Wireless  Experimenter**’  Manual 

Author  | 

Bucher 

Price 

$2.25 

Vacuum  Tube** 

Bucher  ! 

$2.25 

Kadio  Telephony 

Goldsmith 

Itudio  Instruments  rind  Measure- 
ments 

$1.75 

Practical  Wireless  Telegraphy 

Bucher 

$2.25 

Elementary  Principles:  Parts  1 
and  2 

Bangay 

$3.25 

Magnetism  and  Electricity  for 
Home  Study 

•Til**  Wireless  Age  (one  year) 
•The  Wireless  Age  (two  years) 

Penrose 

With  Book  Order 
With  Book  Order 

' $1.7.1 
1 $1.50 
| $3.00 

' Tlie  Wircles*  Age  (one  year) 

Wlthont  Books 

1 $2.00 
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€|J  An  organization  for  wireless  men  rendering 
personal,  intimate  and  humanized  service 
with  every  article  it  sells. 

^ We  are  distributing  a high  grade  line  of 
Commercial  and  Amateur  radio  apparatus, 
including  such  well  known  makes  as  Kil- 
bourne  & Clark,  de  Forest,  etc. — apparatus 
in  accordance  with  the  latest  designs  and 
theories,  quality  workmanship  and  mate- 
rials, that  guarantees  you  of  maximum  re- 
sults under  working  conditions. 

f|  When  in  town  drop  in  and  see  us.  We  will 
be  here  to  greet  you  with  a glad  hand,  ready 
to  render  a “Personalized  Service”  that 
makes  you  a satisfied  customer. 

f|  Our  new  catalogue  is  “different”  and  is  well 
worth  the  10  cents  we  ask  for  it.  Send  for 
your  copy  today. 

The  International  Electric  Co. 

226-E  Fulton  Street,  New  York 
“Watch  U»  Grow” 


mostly  of  materials  at  hand  in  the 
workshop. 

The  set  consists  of  a coupler,  galena 
detector,  and  fixed  condenser,  mounted 
in  a cabinet  6 x x 4.  The  primary 
tube  is  3"  long  and  3"  in  diameter, 
wound  with  about  130  turns  D.C.C. 
With  silk  covered  wire  it  is  possible, 
of  course,  to  wind  more  turns,  but  on 
such  a set  I believe  the  extra  cost  over- 


Figure  2 

Top  elevation  showing  arrangement  of  apparatus 

shadows  the  benefits.  The  secondary 
is  2 y2"  long  and  2}4"  in  diameter, 
wound  with  1 10  turns  32  D.C.C.  Such 
a secondary  will  respond  to  wave- 
lengths up  to  approximately  1200 
meters  with  a 200  meter  aerial.  The 
resistance  of  the  wires  used  is  only 
slightly  greater  than  that  of  the  usual 
sizes,  and  the  efficiency  on  the  short 
waves  which  it  will  receive  is  not 
materially  lowered.  The  primary  is 
tapped  to  a single  twelve-point  switch, 
and  the  secondary  is  tapped  to  a single 
four-point  switch  as  per  the  diagram. 


Figure  3 


AMPLIFYING  TRANSFORMER 

Type  166 A 

This  instrument  is  so  designed  that  it  combines 
all  of  the  essentials  necessary  in  the  really 
satisfactory  amplifying  transformer.  The  ratio 
between  the  coils  is  such  that  it  is  especially 
adapted  to  use  with  tubes  having  high  impedance. 
Pricn — complete  ...  $7.00 
unmounted  - - - 4.50 
mounting  supports  .75 

Have  you  received  Bulletin  No.  901  ? 

GENERAL  RADIO  CO. 

General  Radio  Building 
Cambridge  39  Massachusetts 
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Diagram  of  connections  used 

The  cabinet  may  be  made  of  cigar- 
box  wood,  or  if  more  strength  is  de- 
sired, of  pine  or  hardwood.  The 
front  is  hinged  over  the  panel,  which 
is  set  back  about  an  inch  for  protection 
of  the  detector  and  primary  switch, 
which  are  to  the  right  and  left  respect- 
ively. Excellent  switch  points  may  be 
made  of  6 B.  & S.  copper  ^'Mong 
which  are  driven  into  holes  5/32"  dia- 
meter, and  spaced  apart.  The 
switch  arm  is  made  1"  long  so  that  the 
entire  switch  will  occupy  but  little 
space. 

The  detector,  placed  to  the  right, 
consists  simply  of  a phosphor  bronze 
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spring  or  dip  to  hold  the  crystal,  and 
a catwhisker  of  32  bare  copper.  Con- 
nections, soldered  to  the  rear,  are 
made  with  small  stranded  wire.  Four 
Clapp-Eastham  4832  binding  posts,  the 
smallest  manufactured,  are  provided 
for  aerial,  ground  and  phones.  They 
are  mounted  on  opposite  ends  of  the 
panel. 

A fixed  condenser,  consisting  of  two 
pieces  of  tinfoil  25"  x 2",  placed  be- 
tween three  sheets  of  paraffin  paper 
28"  x 2y2",  and  wound  on  a piece  of 
cardboard  2"  x 2j4"  is  placed  imme- 
diately behind  the  detector,  so  that  the 
leads  may  be  short  and  it  will  not  in- 
terfere with  the  movement  of  the  sec- 
ondary. 

The  diagrams  show  front  and  top 
elevations  of  the  cabinet,  the  arrange- 
ment of  instruments,  and  connections. 

Convention  in  Philadelphia 

AMATEURS  of  the  Third  District 
are  invited  to  attend  a conven- 
tion and  banquet  to  be  held  under  the 
auspices  of  the  Philadelphia  Amateur 
Radio  Association,  in  Philadelphia  on 
May  8th. 

This  convention  is  intended  to 
strengthen  the  bonds  between  the  ama- 
teurs in  the  Eastern  part  of  the  coun- 
try and  give  them  a good  time  while 
they  are  meeting  the  men  who  handle 
the  three  sets.  It  is  proposed  to  ar- 
range a program  for  the  summer  and 
fall  for  all  amateurs  to  meet  the  men 
they  have  talked  to  through  the  ether. 
There  will  be  good  talkers,  plenty  of 
good  eats,  smokes,  music  and  a rip 
roaring  good  time  for  all  who  attend. 
Tickets  are  $2.00,  the  big  show  is 
called  for  7 P.M.  at  12th  and  Girard 
Avenue,  Philadelphia,  Saturday,  May 
8th.  Club  secretaries  are  invited  to 
write  how  many  members  they  will 
send.  Address  W.  F.  Wunder,  3220 
Stillman  St.,  Philadelphia. 


Novel  Type  of  Miniature  Electrical 
Measuring  Instruments 


C-W 

Motor  Generator  Sets 

for 

Wireless  Telegraphy 

and 

Wireless  Telephony 


i 

These  instruments  are  backed  by  manufacturers 
whose  standards  of  quality  have  never  been 
excelled  during  a period  of  32  years.  Designed 
for  submarines,  land  stations,  ships,  aeroplanes, 
portable  hand  operated  stations,  train  signaling 
and  many  special  purposes.  For  further  informa- 
tion please  communicate  with  our  nearest  branch. 


EBP* 


Crocker -Wheeler  Company 


Boston  U^Janff  Ampere.  Ne 

Si/mcuje  * Birming/i &/n 


Pittsburgh  Philadelphia 
RSEV  A rtfu>arA  Baltimore 

A 'etv  Haven  San  Han  cisco 


■\X7lTH  an  overall  diameter  of 
’ * 2 9/16  inches,  slightly  larger 
than  that  of  a gentleman’s  watch,  and 
a weight  of  only  four  ounces,  a novel 
type  of  miniature  electrical  instru- 
ment for  the  measurement  of  voltage 
and  current  is  proving  efficient,  re- 
liable, and  profitable  oft  small  panels 
where  economy  of  space,  together  with 
high  accuracy  and  neatness  of  appear- 
ance is  imperative.  It  is  especially 
applicable  to  the  measurement  of 
small  direct  currents,  such  as  the  fila- 
ment and  plate  currents  of  radio  com- 
munication sets,  or  those  in  connec- 
tion with  farm  lighting  and  other 
small  charging  and  lighting  sets,  or  in 
use  with  dental  and  electro-medical 
work. 


The  B & H Mounting  (or  Radisco, 
DeForest  and  other  coils 


The  (ingle  support  (llowa  ea my  change  of  oolla  with 

¥eiple  length  of  rod  to  allow  very  looee  ooupllng. 

he  aquare  rod  prevent*  oolla  from  Turning.  Special 
Stands  and  Centera  Made  to  Order. 


THE  MOST  EFFICIENT  STAND  ON  THE  MARKET 

teForea 
$6.50 


Kadlaco  DeForeat  Special 
$7.00 


4.00 

.15 


4.50 

.40 


6.00 

.50 


No.  1R  Complete  with  6 Binding  posta,  flexible  lead*  and  $ Coll  center*.  $4.00 
No.  BR  Complete  with  S Coll  centera,  but  without  flexible  leads  or 

Binding  poata  ■ 

No.  BR  Extra  Coil  Centers,  (give  alxe)  . ... ... ...  y • 

Parcel  Post  Charges  on  Blbe. 

FINISHED  IN  WEATHERED  OAK 

d'S?  o^er'^Ue*  ^ covering  to  Order.  Send  stamp  for  further  particular* 

a x.  HOVEY  supplies 

st® RKT.vmERK  STREET  Dept.  B BOSTON-17-MA8S. 
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DUCK’S 

No.  14  Big  200  Page 
Wireless  and  100 
Page  Electrical 

CATALOG 

JUST  OFF  THE  PRESS 


Any  radio  amatonr  will  toll  you  tkora  is  no 
catalog  to  tako  thm  place  erf  Dyck's,  and  that 
t is  a Bmaeon  Light  to  guido  you  in  tho 
selection  erf  your  apparatus. 

Send  12c  for  (As  Wirmlma*  Catalog  and  6c 
for  tho  Electrical  Catalog.  This  amount 
may  bo  deducted  on  first  dollar  purchase. 

Groat  cost  of  catalogs  and  low 
prices  prohibit  distribution  otherwise  . 

THE  WILLIAM  B.  DUCK  CO. 
239-241  Superior  St,  Toledo.  Ohio 


lO  DAY  SPECIAL 


WIRELESS  A 2 YEAR 

EXPERIMENTERS'  .1“ 

MANUAL  N 3+™#-**. 

By  E.  L Bacfer  D WIRELESS  AGE 

Total  Value  86.26  Special  86.26 

Poctmr*  Outside  C.  8.  SOc  Kxtrm. 
WIRELESS  PRESS,  68  Bromd  Stmt,  New  Tori 


Advanced  Radio  Students 
read 

The  Radio  Review 

The  now  British  Publication  devoted  to 
Radio  Science. 

A Monthly  Record  of  Scientlflc  Prog- 
ram In  Radio  Telegraphy  and  Telephony. 

Subscription  price  $7.15  per  year  In 
U.  8.  and  Canada. 

Send  all  orders  to 

WIRELESS  PRESS.  Inc.,  64  Broad  St.. 
New  York. 


Prize  Contest  Announcement 

The  subject  for  the  new  prize  contest  of  our  year-round  series  is : 
“Operating  Suggestions  for  the  Radio  Amateur.’’ 
Closing  date,  June  1,  1920. 

Contestants  gre  requested  to  submit  articles  at  the  earliest  practicable 

date. 

Prize  Winning  Articles  Will  Appear  in  the  August  Issue. 

It  is  very  obvious  to  those  who  are  listening-in  a great  deal  that  a 
great  percentage  of  the  amateurs  who  operate  transmitting  stations  either 
have  never  carefully  thought  about  the  interference  problem,  or  have  no 
regard  whatsoever  for  their  co-workers  in  the  next  block,  the  next  city,  or 
the  next  state.  This  may  be  particularly  true  of  the  young  man  who  is 
just  taking  up  the  art,  and  it  is  with  him  in  mind  that  we  call  for  sugges- 
tions covering  the  use  of  the  code,  calling,  handling  messages,  listening-in, 
etc.,  etc.  There  are  a great  many  amateur  operators  who  have  this  traffic 
business  down  to  a tine  art.  This  will  give  these  men  an  opportunity  to 
very  materially  help  their  co-workers  and  indirectly  benefit  themselves. 

PRIZE  CONTEST  CONDITIONS — Manuscripts  on  the  subject  announced  above  are  judged 
by  the  Editors  of  The  Wieeless  Age  from  the  viewpoint  of  The  ingeniousness  of  the  idea 
presented,  its  practicability  and  general  utility,  originality,  and  clearnesa  in  the  description. 
Literary  ability  is  not  needed,  but  neatneas  in  manuscript  and  drawing  is  taken  into  account. 
Finished  drawings  are  not  required,  sketches  will  do.  The  contest  is  open  to  everybody.  The 
closing  date  is  given  in  the  above  announcement.  The  Wieeless  Age  will  award  the  following 
prizes:  First  Prize,  $10.00;  Second  Prize,  $5.00;  Third  Prize,  $3.00,  in  addition  to  tho  regular 
space  rates  paid  for  technical  articles. 

All  manuscripts  should  be  addressed  to  the  Contest  Editor  of  The  Wireless  Ace 


To  meet  the  growing  demand  for 
instruments  of  smaller  size,  together 
with  increased  sensitiveness  and 
greater  accuracy,  the  Westinghouse 
Electric  & Manufacturing  Company 
has  developed  this  miniature  type.  It 
combines  extreme  delicacy  of  action 
with  high  sensitivity  and  ruggedness, 
and  the  design,  construction  and  ma- 
terials are  such  that  the  instruments 
are  permanently  accurate. 

A salient  feature  of  design  wherein 
these  instruments  differ  from  the  other 
makes  consists  in  the  method  of  sup- 


porting the  cylindrical  core  and  mov- 
able element  between  the  pole  pieces 
of  the  magnet.  Instead  of  providing 
for  this  purpose  a casting  supported 
at  the  back  of  the  instrument,  inde- 
pendently of  the  magnet  and  pole 
pieces  and  requiring,  in  order  to  se- 
cure accuracy,  a high  degree  of  ma- 
chining, the  Westinghouse  instru- 
ments make  use  of  two  simple,  easily 
and  inexpensively  made  bronze  alloy 
punchings  securely  fastened  to  either 
side  of  the  pole  pieces.  This  makes 
the  instrument  more  compact,  greatly 


DAYN0R  VACUUM  TUBE  CONTROL • PANEL 

This  is  positively  the  latest  type  of  Control  Panel  offered  for 
Amateur  use.  It  is  designed  to  meet  the  requirements  of  the 
exacting  operator  and  experimenter. 

It  is  extremely  flexible  in  operation  and  can  be  used  in  any 
combination  of  circuits. 

This  panel  is  the  forerunner  of  a new  system  of  unit  in- 
struments. 

The  construction  of  this  instrument  is  of  the  best  materials 
obtainable ; bakelite  panel,  dark  oak  cabinet,  graduated  dials  and 
large  composition  knobs,  variable  grid  condenser,  rheostat,  and 
tube  receptacle  mounted  back  of  panel. 

PRICE — less  Bulb  (with  base  for  any  tube  desired) — $15. 
(Wt.  6 lbs.) 

When  ordering  state  base  desired. 

For  full  information  write 

DAYNOR  RADIO  ELECTRIC  COMPANY 

BOX  105  WILKINSBURG,  PA. 
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A Real  Electric 

TELEPHONE 

THAT  WILL  OPERATE 

up  to  200  feet  on 

2 ordinary  dry  batteries 

Price  per  set  #|  CA 
(2 Phones) 


2T”2*“«  on 

2 Receivers.  . 

Smrnd  stamp  for  Catalog 

INLAND-SPECIALTY  CO. 

1560  N.  Robey  Street 

CHICAGO,  ILL. 


u n Tprrr  p » stranded 
JUrilER.  AERIAL  WIRE 
lc  per  foot,  $9.00  per  thousand 

7 strand*  No.  2S  solid  copper.  The  Ideal 
radiator.  Strong.  Low  resistance.  Shipping 
weight  15  lbs.  per  1,000  ft.  8end  postage. 

LEE  A BATES  ft 


Here  Is  a Bargain 

THE  12  big  issues 

AMERICAN  Regular  price  25c  per  copy 

MAGAZINE  $3.00 

THE  12  big  issues 

WIRELESS  * 

S2.UU  a year 

IS1.  $5.00  •&£'  $3.50 

State  whether  new  ov  renewal  subscriptions  to  each 
This  offer  expires  April  26 

Haanf  A WIRELESS  PRESS,  Inc. 

Uepi.  H «8  Brood  St.  New  York 


simplifies  the  construction,  and  lessens 
the  amount  of  space  required  within 
the  case,  thereby  making  it  practical  to 
construct  the  instrument  to  miniature 
dimensions  and  secure  at  the  same 
time  accuracy,  reliability  and  sturdi- 
ness of  design. 


Square  ^LinearLaw 
Variable  Condensers 


The  Square-Law  Variable  Condensers  provide  a most  con- 
venient clement  in  all  circuits  for  adjustment  to  wave-length. 
The  Linear-Law  Variable  Condensers  are  used  where  capacities 
are  to  he  measured  and  as  energy  storin"  units.  The  Interna- 
tional Condensers  are  all  housed  in  standard  interchangeable 
cases,  and  may  be  incorporated  in  a complete  receiving  outfit  of 
any  type  by  adding  to  other  International  Sectional  Radio  Units 
such  as  Amplifiers,  Detectors,  etc.,  at  any  time. 

Writ*'  to  Dept.  24  xor  International  Experimental  Bulletins 
completely  describing  these  condensers,  and  our  other  products. 


INTERNATIONAL  RADIO  TELEGRAPH  COMPANY 


k 326  BROADWAY 


NEW'  YORK  CITY 


“Ask  Anyone  Who  Has  Used  It. " 

WHAT  OUR  PATRONS  SAY 

“I  have  never  had  to  find  fault 
with  them  in  five  years’  use.” 
(Name  on  request.) 

BRANDES 
Wireless  Headset 


A 


Details  of  the  volt  meter 

Another  departure  from  a method 
in  common  use  with  other  makes  con- 
sists in  the  insulation,  by  oxidation  in- 
stead of  by  paper,  of  the  small  alu- 
minum frame  which  carries  the  coil 
of  the  movable  element.  The  oxide 
of  aluminum,  thus  used,  is  highly  ef- 
fective as  an  insulator  and  greatly 
facilitates  the  mounting  of  the  coil. 

The  fastening  of  the  pivot  support 




li 


“Superior.”  2000  ohms.  $7 

TDI  A I Buy  a Brandts  Superior 
1 Headset  and  use  it  eriti- 

nFFTP  colly  for  ten  days.  Then, 
ul  l Ln  if  it  does  not  come  up  to 
our  claims  or  your  expectations,  re- 
turn it  andyowr  money  will  be  cheer- 
fully refunded.  Test  it— compare  with 
others— for  sensitiveness,  clearness, 
distance.  Prove  for  yourself  the  fine 
qniality,  the  “matched  tone."  The  two 
diaphragms,  toned  exactly  alike, 
strengthen  the  signals  and  prevent 
blurring.  Used  by  many  U.  S.  Oav- 
ernmen  1 experts,  and  experts  abroad; 
by  colleges  and  technical  schools;  and 
by  professionals  and  amateurs  every- 
where. 

Send  sc  tor  Catalog  “W.“ 

C.  BRANDES,  32iww, 

INC.  SIS  NewYark 

WIRELESS  RECEIVER  SPECIALISTS 


Do  You  Read 
WirelessWorld? 


In  it  you  will  find  articles 
relating  to  the  PRACTICE 
of  Radiofelegraphy  as  well 
as  to  the  THEORY. 

The  QUESTIONS  and 
ANSWERS  SECTION  is 
open  to  YOU  for  the 
SOLUTION  OF  YOUR 
DIFFICULTIES. 

INSTRUCTIONAL 
ARTICLES  for  Home 
Study  WRITTEN  BY 
EXPERTS. 

REVIEWS  OF  BOOKS 
useful  to  Wireless  Stu- 
dents. The  interests  of 
Operators  are  well  catered 
to.  Now  published  fort- 
nightly. 


“WIRELESS  WORLD,”  *4.85  per  annum  for 
America.  Single  Copies,  *Sc  Fort  Paid 

WIRELESS  PRESS,  Inr. 


64  Broad  Street 


New  York 
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M sco  RadioBuzzer 

With  Shunt  Resistance  — 
U.  S.  Navy  and  U.S.  Army 
Standard. 


* I J 
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of  the  movable  element  constitutes  an 
additional  departure  from  older  prac- 
tice. The  base  of  the  support,  instead 
of  being  cemented  directly  to  the  coil, 
is  elongated  and  clinched  around 
either  side  of  the  aluminum  frame  of 
the  movable  coil.  This  gives  a more 
accurate  centering  of  the  pivots. 

By  combining  the  milli-voltmeter 
with  a non-inductive  heater  and 
thermo-couple,  it  is  made  suitable  for 
the  measurement  of  high  frequency 
alternating  currents  such  as  are  en- 
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“Sea,  Land 
and  Air” 

Published  by  the  Wireless  Press, 
Sydney,  If.  8.  W. 

Controlled  by  Amalgamated  Wire- 
less (Australasia),  Ltd. 

U ERE  you  have  • new  monthly  journal, 
1 1 published  in  Australia  lor  radio  men 
everywhere. 

Its  72  pages  of  interesting  tent,  illustra- 
tions and  diagrams  present  the  very  latest 
developments  in  wireless  work. 


All  Australasian  matters  relating  to  Sadia 
Telephony,  Radio  Telegraphy,  Mercantile 


f I lil'I-Mi 


avy  and  Aviation  are  described 


Is  here  conserved  and  radiated  in  the 
form  of  oscillating  energy. 

This  buxser  maintains  a constant 
note  and  Is  recommended  as  an  exciter 
for  checking  wave-meters  where  pure 
note  and  ample  energy  are  required. 
List  No.  Price 

85.  Mesco  Radio  Banner 92.08 

Send  for  Onr  Manual  ff  12 

WIRELESS  TELEGRAPHY 

You  should  have  It  even  if  only  nu- 
perflclally  Interested.  Around  about 
you  every  day  you  read  of  some  mar- 
velous occurrence  In  which  wireless 
played  a distinguished  part.  It  may 
not  be  entirely  clear  to  you.  The  Man- 
ual will  explain  it.  To  the  student  of 
Wireless  Telegraphy,  the  Manual  con- 
tains much  that  Is  indispensable  to  a 
proper  understanding  of  the  art  The 
Manual  will  contain  about  200  pages, 
fully  Illustrated  on  high-grade  paper 
stock  with  a two-color  oover,  ana  will 
be  ready  for  mailing  about  May  1. 

We  ask  tweaty-flve  cents  (9028)  for 
It— give  yew  a eonpea  receipt  which  eaa 


It— give  yea  a eonpea  receipt  which  eaa 
he  applied  on  any  order  amounting  to 
Five  Dollars  (9Mt)  or  more. 

Do  not  wait  until  some  other  time, 
but  sit  down  now  and  send  your  name 
and  address,  and  get  one  or  the  most 
complete,  comprehensive  and  reliable 
wireless  pamphlets  published. 

Manhattan  Electrical  Supply  Company,  Inc. 

N-wT-tk.  17  Perk  Place  St.  Lecie.  UM  Pise  St. 

Chicago,  114  S*.  Wells  St.  Sam  Francisco,  604  Mission  St. 


S*.U«il.ltMPlMSt. 

San  Francisco,  604  Mission  St. 


Assembled  small  panel  <Lc.  volt  meter 

countered  in  radio  communication. 
The  same  instrument  can  also  be  op- 
erated on  alternating  current  circuits 
of  commercial  frequency,  provided 
they  are  not  subject  to  overloads. 

The  instruments  can  be  furnished 
for  mounting  with  the  face  flush  with 
the  panel,  or  for  projection.  They  are 
arranged  for  rear  connection.  The 
standard  finish  is  white  dial,  nickel 
bevel  ring  and  Mack  marine  case. 
Black  dial  instruments  are  furnished 
if  desired. 

They  are  checked  throughout  their 
entire  range  for  accuracy.  The  cali- 
bration at  any  point  of  the  scale  is 
within  two  per  cent  of  full  scale  read- 


minute. 

Technical  subject,  are  described  in  sins* 
plest  terms. 

Price  $3.00  per  year 
25  cents  per  copy 

For  sale  by 

WIRELESS  PRESS,  Iqc. 

64  Broad  Street, 

New  York 


Amateurs,  Attention! 

THE  “RVA”  SERVICE,  owing  to  its 
need  for  more  room,  which  was  not 
available  at  our  former  location,  has 
moved  to  the  address  given  below.  In- 
creased facilities  now  make  it  possible 
for  us  to  give  you  better  and  quicker 
service  than  ever.  The  new  Binders  for 
the  “RVA"  BULLETIN  are  ready.  10c. 
brings  Binder,  Bulletins  and  Bargain 
Lists. 

J.  DONALD  VANDERCOOK 

Elmhurst,  Illinois 


CONQUEST 

vention  and  industry.  You  will  like  it.  Send  30c 
for  specimen  copy. 

Wireless  Press,  Inc.,  94  Breed  St,  - New  Task 


starting  WITH 


WASHINGTON  DISTRIBUTORS  FOR  WIRELESS  IMPROVEMENT  APPARATUS 

Realising  tho  greet  and  growing  need  of  e elnglo  supply  house  that  could  furnish  hiotsnlsniiously  all  radio 
apparatus,  the  National  Radio  Supply  Oonspaar  comes  to  yon  with  a message  that  will  appeal  to  all  that  have  a 
want  In  radio  apparatus  to  supply.  On  April  18,  ISIS,  onr  concern  represented  and  was  authorised  sales  agency  for 
40  different  concerns.  Today  01  of  America’s  foremost  wireless  firms  have  placed  their  apparatus  and  sales 
agency  with  ns.  Think  of  tho  convenience  this  means  to  yon.  Yon  get  Jut  what  yon  want  In  the  radio  line 
Just  when  you  want  it. 

Ten  cents  In  stamps  will  bring  yon  onr  74  pegs  catalog  No.  2 which  shows  more  approved,  dependable  radio 
apparatus  than  any  other  similar  book  ever  published  by  any  concern  outside  of  the  National  Radio  Supply  Com- 
pany. To  those  who  already  have  this  wonderful  catalog,  the  new  price  bulletin  Issued  monthly  will  ho  forwarded 
upon  request  for  same.  Our  supply  of  the  above  becomes  obsolete  after  April  15th  u this  issue  will  be  entirely 
exhausted. 

SPECIAL  NOTICE  TO  AMA  TEURS,  radio  concern*  and  school*.-  Onr  nsis  catalog  will  be  rnady  far  distribution 
May  I,  1920,  consisting  of  128  nogs*  of  the  moat  interesting  display  of  radio  apparatus  sosr  pubti.  hod  In  any  catalog* 
In  addition  to  thm  display  of  radio  apparatus,  this  catalog  will  contain  78  hook-ups,  onm  sags  shouting  radio  symbols 
used  extensively  by  ell  radio  manufacturers.  Prompt  shipments  wilt  be  made  on  any  of  the  apparatus , listed  in  thie 
catalog i and  whim  it  I*  impoesible  to  list  ovary  piece  of  e pparatas  that  we  handle,  a paetal  card  will  bring  you  prices 
on  any  other  apparatus  net  listed  in  oar  catalog. 

Fifteen  cents  In  stamps  will  bring  this  new  catalog  to  your  door.  The  hook-up*  alone  will  be  worth  many 
times  the  price. 

Let  onr  radio  expert  onewer  you  qo cations  without  charge.  Advice  riven  to  those  who  contemplate  putting 
In  n wireless  set;  stamped,  addressed  envelope  moot  bo  Included  with  you  Inquiry. 

NATIONAL  RADIO  SUPPLY  CO..  "The  Nation’s  Clearing  House,”  Dept.  124,  S0«  2th  St..  N.  W„  Washington,  D.  C. 

On  storeroom  displays  several  thousand  dollars  In  radio  anpsrstus.  When  In  Washington,  we  *— "-"y 
Invite  yon  to  visit  our  store  and  look  over  ou  line.  Direct  outlet  for  the  Sooth. 

References:  Second  National  Bonk,  Washington,  D.  C. 

Members  of  Merchants  and  Manufacturers  Credit  Association,  Washington,  D.  0. 
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THIS  AUDION  PANEL 
it  illustrated  without  bulb  • - $13.00 

Without  cabinet  or  bulb  ...  10.50 


We  are  not  re«o«ng»Me  for  the  delay  of  ou 
catalog ; 10c.  will  bring  it  to  you  as  ao  »n  at  it  ia 
from  the  Printer. 

We  have  ill  the  neoeiaary  and  interesting 
apparatus  and  paits  for  the  Amateur. 

SPECIAL  Receiving  Sec  - • • $ 6.00 

Arlington  Tune  * 15.00 

SPECIAL  Crystal  Detector  .75 

SPECIAL  Switch  Points  - 20c.  per  Doz. 


TlEfiia 

ifira 

8 Mi  |hl^  ry  i Mk;  iTaTPlP 

Q.  S.  T. 

Radio  experimental  buying  through  (hit  asaociarion  are  purchasing  the  goods  of  every  advertiser  in 
this  magazine  at  considerable  saving.  We  fill  orders  the  day  they  arrive.  After  deducting  their 
membership  disc  ousts  they  obtain  the  following  prices : 

22  V“B”  Batteries $1.10 

.001  Mfd  Assembled  Variable  Condensers 3.50 

DeForest  Honey  Comb  Coils  10  per  cent,  off  list  price. 

130.230  Wavemeters  5.90 

High  Frequency  Buzzers 2.00 

Filament  Back  Panel  Rheostats 1.55 

VT  Tubes 6.50 

Marco  Storage  Batteries 7.00 

We  guarantee  you  some  saving  on  anything  advertised  in  this  magazine  if  purchased  through  this 
association. 

Send  for  detailed  information 

MUTUAL  PURCHASERS  ASSOCIATION 

2 and  4 Stone  Street,  Dept.  A.  G.  A.  New  York  City 


V/lfH 


itSSiP 


THEO.  AUDEL  CO.,  72 
Fifth  Ave.,  N.  Y.  1’lewa 
submit  for  examination  Hawkins 
Electrical  Guides  (Price  $1  each). 
Ship  at  once,  prepaid,  the  10  numbers.  If 
satisfactory,  I airree  to  send  you  |1  within 
■even  days  and  to  further  mail  you  II  each 
month  until  paid. 


Employed  by 
Real 
References 
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TYPE  800 

Balanced  Condenser 


Mounted  or  unmounted.  Made  in  three  capacities.  Carried  by 
most  good  dealers,  price  $7.50  and  up.  Bulletins  F and  Z,  sent  for 
4c  stamps,  show  our  complete  line  of  high  grade  moderately 
priced  apparatus  for  the  modern  Radio  Laboratory. 

CLAPP  EASTHAM  CO. 

161  Main  Street  Cambridge,  Mass. 


end.  Eight  of  these  rods  are  required. 
The  whole  condenser  was  then  assem- 
bled on  a hardwood  base  12"  square,  as 
shown  in  the  accompanying  drawing, 
the  plates  being  alternated,  and  four 
3/16"  spacers  being  placed  under  the 
first  plate. 

From  the  foregoing  it  will  be  seen 
that  alternate  plates  are  spaced  3/16". 
The  best  grade  transil  oil  on  the  mar- 
ket such  as  “Mineral  Seal”  or  “High- 
flash,”  should  be  used  for  the  dielectric, 
this  grade  withstanding  36,000  volts  on 
a 1-10"  gap,  so  that  the  spacing  of 
3/16"  gives  a margin  of  safety  suffi- 
cient for  all  ordinary  purposes.  The 
oil  should  be  tested  by  dropping  some 


Assembly  of  condenser  pistes  and  bsse 


1 

Here  they  are 

Meraco  Perfect  “B”  Batteries 

Standard  BA-2  TYPE  Tka  same  type  af  a battery  aa  used  by  tke  U.  S.  ARMY 
AND  NAVY  SIGNAL  CORPS.  Fully  guaranteed  on  a money  back  basis.  Once  yon 
nse  these  batteries  yon  will  use  no  other.  Meraco  Perfect  "B”  Batteries  are 
made  m throe  sixes  and  shonld  be  ordered  by  catalog  number. 

Cat.  No.  Celia  Volta  Sixea  Shelf  Life  Price 

BA-2XPR-IK  15  22.5  3^£x2x2>4  4 months  $1.20  Postpaid 

BA-2XPR  2 IS  22.5  6 >4x3x4  8 months  $2.20  “ 

BA-2-XPR  30  45  14x6x8  1 year  $4.50  “ 

W alch  this  magazine  for  future  adoer  list  men  ti  containing  our  big  offers. 

MERCURY  RADIO  APPLIANCE  CO. 

DEPT.  D-l  672  Broadway  Brooklyn,  N.  Y. 

HOOK  ’ER  TO  YER  BULB 


I Any  single  wire  aerial  25  x 40  feet  will  do  anywhere 
A C./W  20,000  meter  tuner  for  only  $8.00 

Wound  with  the  celebrated  INVOLUTE  coils.  The  only  tuner  in  the 
world  for  amateur  use.  licensed  under  Marconi  Patent  No.  763772, 
that  gets  all  the  European  stations  with  one  bulb  and  one  wire 
aerial  anywhere,  using  no  tickler  coil.  No  movable  coils,  no  loose 
connections,  no  trouble.  Condensers  help  in  the  tuning  but  are  not 
needed  to  get  the  arc  stations.  Only  one  tuner  of  each  kind  sold  at 
this  price  in  each  city.  Act  quick  and  if  you  are  the  second  or  third 
we  will  give  the  names  of  those  ahead  of  you. 


WE  SELL  THE  COILS  SEPARATELY  FOR  PANELS 
Coils  for  any  of  our  tuners  boxed  in  small  container,  waxed,  tapt,  marked  and  with  wiring 
diagram,  for  only  $6.00. 


TRESCO- DAVENPORT,  IOWA,  or  Your  Loci  Dernier 

Send  five  cents  in  stamps  for  our  new  catalog,  having  names  and  wave  lengths  of  all  world 
stations,  wireless  alphabet,  and  International  abbreviations.  Just  off  the  press. 


pieces  of  calcium  carbide  into  a sample 
taken  from  the  bottom  of  the  container, 
and  if  bubbles  are  given  off,  it  indicates 
that  water  is  present,  which  must  be 
removed. 

This  is  accomplished  by  filtering  the 
oil  through  calcium  chloride  several 
times,  and  then  through  several  thick- 
nesses of  cheese  cloth.  The  oil  should 
then  be  tested  again  with  carbide. 
The  dielectric  constant  of  this  grade 
of  oil  is  about  2.5,  which  compares 
favorably  with  glass  and  does  not  re- 
quire an  excessive  area  of  the  plates. 

The  entire  condenser  should  be 
placed  in  an  oil-tight  container  with  a 
cover  to  keep  out  the  dust.  A gal- 
vanized tank  into  which  the  condenser 
is  placed  edgewise  will  be  found  very 
satisfactory,  using  a top  piece  of  bake- 
lite  for  a cover  and  as  a terminal 
mounting.  Such  a condenser  as  this 
will  repay  any  amateur  in  the  satisfac- 
tion of  knowing  that  it  is  both  efficient 
and  permanent,  and  the  cost  is  but  a 
fraction  of  some  of  the  commercial 
condensers  on  the  market. 

Learn  for  Yourself 

T T HAS  often  occurred  to  us  that 
there  are  a great  many  amateurs 
who,  rather  than  provide  themselves 
with  the  means  of  finding  out  things 
for  themselves,  will  either  blissfully 
go  along  in  ignorance  without  daily 
improvement  in  their  knowledge  of 
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radio,  or  who  when  they  desire  to 
know  something  or  other  concerning 
the  action  of  a circuit  or  concerning 
constructional  details,  will  depend  up- 
on the  knowledge  of  their  friends  or 
the  help  which  the  editors  of  the  radio 
publications  are  able  to  give  them. 

Has  it  ever  occurred  to  the  man 
who  experiments  with  radio  that  his 
first  requisite  should  be  a thorough 
knowledge  of  the  textbooks  on  the 
subject?  For  the  beginner,  perhaps 
the  best  book  available  is  Bucher’s 
“Practical  Wireless  Telegraphy.”  For 
the  man  who  is  a little  more  advanced, 
serious  study  of  Bulletin  No.  74  of  the 
Bureau  of  Standards,  “Radio  Instru- 
ments and  Measurements”  is  recom- 
mended. 

Queries  Answered 

Answers  will  be  given  in  this  department  to 
questions  of  subscribers,  covering  the  full  range 
of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are 
of  general  interest  to  readers  will  be  published 
here.  The  subscriber’s  name  and  address  must  be 
given  in  all  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necessary  they 
must  be  on  a separate  sheet  and  drawn  with  India 
ink.  Not  more  than  five  questions  of  one  reader 
can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 

G.  N.  G.,  New  Jersey : 

The  natural  wave  length  of  an  antenna 
can  be  approximated  by  the  use  of  formula 
for  the  capacity  and  distributed  inductance 
of  the  wire.  Results  obtained  thus  are  al- 
most invariably  lacking  in  accuracy.  The 
fundamental  should  be  ascertained  by  meas- 
urement, if  at  all  possible,  and  we  refer  you 
to  textbooks  on  the  subject.  A rule  for  the 
predetermination  of  the  fundamental  of  an 
antenna  within  limits  which  compare  favor- 
ably with  those  of  any  formula  available, 
calls  for  the  multiplication  of  the  length  of 
the  antenna  in  feet  by  1.52  where  the  an- 
tenna is  the  L of  the  type  used  by  a great 
many  amateurs,  and  by  1.6  where  the  an- 
tenna is  a T,  or  fan,  type.  Thus  your  an- 
tenna, height  35  feet,  length  36  feet,  total 
length  71  feet,  will  have  a fundamental  of 
about  108  meters,  when  used  as  an  L.  As 
a T,  whose  height  is  35  feet  and  length  18 
feet,  total  length  53  feet,  the  fundamental 
would  fall  around  85  meters. 

* » * 

W.  F„  Alabama: 

Any  type  of  three-element  vacuum  tube 
may  be  used  in  a resistance  coupled  ampli- 
fier circuit.  If  you  desire  to  use  only  two 
tubes,  your  over-all  amplification  will  be 
greater,  providing  a transformer  is  used  be- 
tween the  two.  Resistance  coupled  amplifiers 
are  used  to  greatest  advantage  where  sev- 
eral stages  are  essential,  due  to  its  greater 
stability  and  freedom  from  self-oscillation. 

* * * 

D.  R..  Wisconsin: 

We  are  sorry  to  report  that  we  know 
nothing  concerning  the  detector  you  men- 
tion. The  filament  of  a Marconi  V.  T. 
should  draw  between  0.7  and  0.8  of  an  am- 
pere, at  which  current  the  filament  is  incan- 
descent. Noises  in  the  telephones  when  the 
tube  is  in  operation  may  be  occasioned  by 
gassing  of  the  storage  cell,  a faulty  cell  in 
the  plate  battery,  a loose  connection  in  the 
circuit,  a loose  connection  in  the  tube  itself, 
or  may  be  due  to  the  presence  of  gas  within 
the  tube,  under  which  circumstances  a hiss- 
ing sound  will  be  given  off  when  either  the 
filament  is  too  bright  or  when  the  plate 
potential  is  a little  too  high.  * 


Another 


Achievement 

The  Grebe  Special  Type  CR-3  Relay  Receiver 


Unparalleled  performance  on  Relay  wavelengths. 

Constructed  according  to  the  highest  engineering  and  manufacturing 
standards. 

This  Instrument  was  fully  described  in  Q S T for  March,  1920  and  may 
be  found  on  display  by  the  following  concerns: 


DeakMej-Hill  Electric  Ce.,  r*t»Wrtk,  Pc. 

Hell  Electric  Uttfitiee  Ce.,  JackeeaviDe,  rk. 

■Uakattaa  Electrical  Swab  Ce.,  New  Yeck,  CUceie,  St  Leaie 


Peceat  Electric  Ce.,  be..  New  Tetk  Qty 
Gee.  f.  Peteae  k Ce.,  Wsribftea,  D. 
F.  D.  Pitta  Ce..  be.,  SeWea.  laa 


C. 


A.  H.  GREBE  & CO.,  Inc.,  78  Van  Wyck  Blvd.,  Richmond  Hill,  N.  Y. 


Mignon  “RW4” 

Undamped  Wave 
Receptors 

Loose  Couplers 
Loading  Coils 
Variometers 
Amplifiers 
Strongest,  Most  Distinct  Signal* 


IMPORTANT  NOTICE 

Tie  Hliaea  System  Apiaratu,  “RW1,”  “RWS,*  “RWS”  an*  «RBD8» 
are  no  leaser  auuolartared  and  are  saperseded  by  the  Improved  «RW4,” 
“I'Wl"  and  “BDt."  These  apparatus  are  manufactured  exelnalwely  by  the 
MIGNON  MFC.  CORF,,  aole  owners  of  the  Mlcmen  System  Patents.  (See 
V.  S.  Letters  Patent  No.  183M7S.) 

INFRINGERS  WILL  BE  PROSECUTED. 

Mignon  Manufacturing  Corporation  Newark,  N.  J. 


Damped  and  Undamped  Wave 
Apparatus  for  All  Purposes 

Endorsed  by  Radio  Department 

of  D.  L.  and  W.  R.  R.  Co. 

Write  for  Litoraturo 

MIGNON  MFG.  CORP. 

Dept.  W.  NEWARK,  NEW  JERSEY  /J fl ly  1^ 

Canadian  Representative:  Canadian  Radio  Mfg.  Co*  Bienville,  Quebec 
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3 inch  Dial  only 75  cants 

Postpaid 

3 inch  Dial  with  Knob  mounted $1.30 

Postpaid 


Indicating  Dials 

Make  your  radio  apparatus  up 
to  date.  Indicating  dials  now 
available  at  a.  reasonable  price. 

Made  of  fine  black  polished  composition 
with  radial  lines  and  figures  accurately 
engraved  and  filled  with  brilliant  white. 
Diameter  of  dial  is  3 inches  and  they  are 
3/16  inch  thick.  Have  bevelled  edge.  We 
can  furnish  dial  alone  or  with  fine  Bake- 
lite  Knob  mounted.  This  knob  has  a set 
screw  to  clamp  shaft  of  instrument  to 
which  dial  is  to  be  applied. 

If  your  dealer  cannot  supply  you  send  us 
his  name  with  your  order.  Immediate 
deliveries. 


OUR  NEW  CATALOG  now  ready  for  distribution,  co'ntains  24  pages 
of  real,  live,  up  to  the  minute  illustrations,  news  and  descriptions  of  all 
standard  Radio  parts,  including  the  above  indicating  Dial. 

Sent  anywhere  upon  receipt  of  10c. 


For  rale  at  all  Radisco  Agencies  and  by 

A.  H.  Corwin  & Co. 

4 West  Park  Street  Newark,  N.  J. 


A .001  mfd.  condenser  placed  in  shunt  to 
the  telephones  will  give  you  the  same  louder 
signals  which  you  received  from  Arlington 
when  you  placed  your  fingers  across  the 
terminals.  There  is  a tendency  for  radio 
frequency  currents  to  build  up  in  the  plate 
circuit  of  the  vacuum  tube.  The  telephones 
will  not  pass  them  to  any  great  extent.  If 
a path  is  provided  they  will  be  repeated 
back  into  the  grid  circuit  to  a limited  de- 
gree, solely  by  virtue  of  the  filament  circuit 
connections  which  are  common  to  both  plate 
and  grid  circuit.  This  results  in  increased 
amplifying  action,  or  regeneration,  on  the 
part  of  the  tube,  and  can  be  taken  full  ad- 
vantage of  only  when  the  coupling  between 
the  two  circuits  is  sufficient  to  start  self- 
oscillations in  the  vacuum  tube  circuits.  II 
you  are  not  using  a regenerative  circuit  by 
intent,  you  should  be,  and  we  refer  you  to 
textbooks  on  the  subject.  If  you  are  using 
a regenerative  circuit  bear  in  mind  that  a 
bridging  condenser  for  the  telephones  is 
essential  for  anything  like  proper  action. 
If  you  are  receiving  Arlington — and  it 
should  be  possible  for  you  to  do  so  con- 
sistently— you  should  also  be  able  to  receive 
Great  Lakes.  Perhaps  you  have  not  prop- 
erly tuned  your  receiver.  His  wave  length 
is  1,512  meters. 

* * * 

A.  L.  H.,  New  Hampshire: 

A hook-up  suitable  for  the  outfit  described 
in -the  November,  1919,  issue  by  Mr.  Pig- 
none  is  given  herewith. 


ARMY  AND  NAVY 


Standard  Wireless 


Head  Receivers  released  for  amateur  use 

Price  $13.00 

These  head  receivers  are  the  exact  type  used  by 
the  Army  and  Navy  wireless  operators  during  the  war. 
The  Signal  Corps  U.  S.  A.  knew  them  as  $P- 1 1 . 
The  U.  S.  Navy  knew  them  as  C-W  834. 

JAMES  O.  OLIVER  & COMPANY 

20  Nassau  Street  New  York  City 


FACTORY  GOARANTEED  - ALL  SIZES  • IN  ORIGINAL 


^mL.Your  Opportunity 


0<urinl»r  Electrical 
Appanlut  cl  Standard  Manufacture. 


Specie  Phase  Motors 

110  M0  volt.,  A.  C..  00  cycle. 

1800  R.  P.  M.  with  pulley 

1/4  $24-50 

1/2  IbXltt  $38-50 
1/2  MASS?  $46-50 
1 $67-50 

$108-50 
ISAITM.  $124-50 
11La"%  $164-50 


Charrinr  Generators 

Suitable  for  all  lighting 
Battery  Charging 
and  Power  Requirement*. 

I wNi.  10  sag.  $16.50 
$21.00 
4G  nils.  I sap.  $24.50 

111  v.  IS  taps  $24.50 

«•  nils.  11  sag  $38.50 

III  »Wtt. S sag  $38.50 
«•  sslts.  IS  sap.  $58.50 
III  tails.  II sap.  $58.50 

*£!£&;  $85.00 


Polyphase  Motors 

t and  3 phase.  A.C..  M0  r. 
60  c.  1750  R PM.,  complete 
with  base  and  pulley. 

■i  m.  p.  . $42-50 

iH.o.  . $59.10 

ih.p.  . $72-50 
i h.p.  . $84.50 
.no.  $102-50 

I H.  K high  tpari.  SMI 

XSS:  $36-50 


Battery 

To  operate  on  A. 

voltage  at 

III  n fa.  A CL.  IM  nlL  M valla.  $4Q.OO 


$68-50 

lll-m  salts,  A C.,  IM  vGrts.  t7C  OO 
M nits,  vttbnt  tvilcbbnrd  - »P  / 

$85-00 

wjaa ssr**  $85-oo 
WMSL.  $110-00 

III  sal  It,  AC-  7M  vatu.  « 1 O C 00 

71  sails,  vilhaal  ivfukkaarR  $ 1 


WRITE  FOR  CATALOG.  BARGAIN!  IN  MOTORS  AND  GENERATORS 


1/  SPECIA 

/4  H.P.’iiT. 

/ ■ I.F..  I7M  RPM. 

CaapMacariptat  * paH«T 


MONEY  BACK 


~:'$19-75 

co n~  ■ W EACH 


peeon.  ( off*. 

Irnwlerc.llollle  _ 

v.u  »•«  urn 


TERMS: 


GUARANTEE 

IS'  Repatil  ragairaR  sa  all  alas  Rilaats  C.  0.  0.  by  Eiprtsn 
Sffht  Graft  with  BIB  tf  Lidtaj  attached  by  trarbl 
MANUrACTUNtar  DISTRIBUTER 

CNAS.  H.  JOHNSTON,  Bor  8 . West  End,  Pittsburgh,  Pa. 


J.  A.,  Porto  Rico: 

If  you  are  having  trouble  in  adjusting 
your  detector  from  your  test  buzzer,  we 
suggest  that  you  try — instead  of  your  pres- 
ent arrangement — the  arrangement  where  a 
wire  is  connected  to  the  vibrator  of  the 
buzzer,  carried  to  one  of  the  leads  from  the 
secondary  inductance  coil  and  wrapped 
around  this  lead  6 or  8 times,  on  top  of  the 
insulation. 

If  you  are  using  a variable  condenser  on 
the  secondary  of  your  receiving  transform- 
er, the  secondary  will  tune  up  to  about 
15,000  meters.  The  primary,  taken  in  con- 
junction with  your  antenna  alone,  will  only 
tune  up  to  about  6,500  meters.  You  may 
increase  the  wave  length  of  your  primary 
by  shunting  a variable  condenser  across  the 
inductance. 

The  fundamental  wave  length  of  your  an- 
tenna is  about  230  meters.  The  fact  that 
you  connect  two  receivers  on  the  same  an- 
tenna and  hear  signals  from  a certain  sta- 
tion through  both  of  them  is  not  unusual 
The  signal  in  either  will  be  greater,  how- 
ever, when  the  other  is  disconnected. 

As  far  as  we  know,  it  is  not  the  practice 
under  any  circumstances  to  short  circuit  the 
secondary  tuning  condenser.  This  is  often 
done  in  the  case  of  the  antenna  tuning  con- 
denser where  the  condenser  is  connected 
in  series  to  the  antenna,  and  we  presume 
that  it  is  to  this  arrangement  you  refer. 

* * * 

H.  G.  G.,  Pennsylvania: 

We  presume  that  by  “collapsible  aerial” 
you  refer  to  the  loop  antennae  which  were 
used  to  such  a great  extent  during  the  re- 
cent war  for  direction  finder  purposes  and 
also  in  the  trenches.  If  so,  you  will  find  in 
recent  numbers  of  this  magazine  instruc- 
tions and  data  which  will  enable  you  to  con- 
struct what  you  wish. 
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EXPERIMENTERS’  WORLD 


Or  perhaps  you  were  referring  to  an  an- 
tenna which  is  collapsible  in  the  true  sense. 
Such  an  arrangement  has  never  been  used 
to  our  knowledge  for  practical  purposes.  A 
two  and  four  wire  aerial  Alls  the  require- 
ments in  every  way  and  is  considerably 
cheaper  and  more  nearly  fool-proof.  We 
suggest  that  you  use  the  latter. 

* * * 

R.  R.  W.,  Pennsylvania: 

Any  dealer  in  general  hardware  and  sup- 
plies should  be  able  to  furnish  you  with 
154"  O.  D.  fibre  tubing.  If  you  are  unable 
to  make  connections  with  anyone  in  your 
vicinity,  we  suggest  that  you  write  Patter- 
son Bros.,  Park  Row,  New  York  City. 

* * * 

F.  V.  B.,  Alabama: 

Any  effort  to  control  small  movable  ob- 
jects on  a table  by  a radio  station  concealed 
in  the  vicinity  becomes  a rather  complicated 
matter.  This  can  be  done' in  a very  simple 
manner  magnetically,  provided  there  is  a 
movable  magnet  underneath  the  table  of 
sufficient  strength  to  control  the  small  steel 
objects  above.  To  Jo  this  by  radio  would 
necessitate  the  use  of  a radio  controlled 
power  unit  mounted  in  the  small  object 
which  it  was  desired  to  move,  and,  taken 
as  a whole,  we  consider  the  idea  imprac- 
ticable. 

* * * 

W.  D.  M.,  Michigan: 

After  reading  your  query  referring  to  the 
diagrams  in  “Practical  Wireless  Telegra- 
phy” which  you  mention,  we  are  unable  to 
understand  just  what  you  are  driving  at, 
unless  it  is  a combination  of  the  circuit 
shown  by  Mr.  Bremer  in  the  May,  1919, 
issue,  and  some  of  the  magnetically  coupled 
regenerative  circuits  shown  in  figures  179 
and  181  of  "Practical  Wireless  Telegraphy.” 
There  would  be  no  advantage  in  such  an 
arrangement,  since  the  accomplishments  of 
the  one  are  the  same  as  the  other. 

* * * 

A.  S.  B.,  Connecticut: . 

We  are  not  aware  of  any  “Impact  Sys- 
tem” which  operates  without  transformers. 
We  presume  that  you  have  in  some  way 
received  the  wrong  impression  as  to  the 
operation  of  an  impact  transmitter.  For 
particulars  as  to  operation  of  this  type,  we 
refer  you  to  any  up-to-date  textbook  on 
radio  telegraphy. 

* * * 

R.  S.  T.,  California: 

If  you  have  followed  the  instructions  cov- 
ering the  long  wave  receiver  in  the  Septem- 
ber issue  of  The  Wireless  Ace,  and  provid- 
ing all  your  connections  are  as  shown  in  the 
diagram,  there  is  no  reason  why  you  should 
fail  to  get  operation.  Are  you  certain  that 
the  positive  terminal  of  your  plate  battery 
is  connected  to  the  plate?  With  reference 
to  the  latter  part  of  the  last  paragraph  on 
page  36  of  this  article,  the  author  states : 
“Any  failure  of  oscillations  to  start  may  be 
due  to  an  incorrect  value  of  bridging  con- 
denser, antenna  coupling,  tickler  coupling, 
filament  current,  and  plate  potential,  assum- 
insr,  of  course,  that  the  receiver  is  properly 
wired.”  In  addition  to  this,  as  just  men- 
tioned, it  is  necessary  to  have  the  positive 
terminal  of  the  plate  battery  connected  to 
the  plate  of  the  tube.  The  fact  that  you 
used  No.  31  wire  instead  of  No.  22  will  not 
affect  the  operation  of  the  outfit:  only  the 
wave  length  range,  which  will  have  been 
slightly  increased. 

It  is  impracticable  to  make  up  a set  of 
this  type  for  operation  over  shorter  wave 
lengths,  with  the  expectation  of  getting  best 
results.  In  case  you  wish  to  do  so,  how- 
ever, you  should  provide  yourself  with  a 
secondary  coil  having  about  130  turns,  and 
wound  on  a form  3"  in  diameter,  10  turns 
per  layer.  The  primary  coil  may  he  a 
duplicate  of  this,  taps  being  taken  out  to 
accommodate  the  switch. 


PACENT  ELECTRIC 

INCORPORATED 

150  Nassau  St 


COMPANY 

New  York 


We  are  builders  and  specialists  in  electrical,  radio  and 
laboratory  equipment  suitable  for  amateur,  experimental, 
research  and  communicating  purposes  and  are  therefore 
in  a position  to  serve  electrical  jobbers,  operators,  ama- 
teurs and  other  interested  persons  to  the  best  advantage. 

You  are  invited  to  visit  our  show  rooms  which  are 
always  complete  with  the  latest  equipment;  all  designed 
by  the  best  known  engineers  in  the  field  and  includes 
Genuine  Dubilier  Mica  Condensers,  Standard  VT  bat- 
teries, Grebe  correctly  designed  receiving  equipment,  im- 
ported Seibt  variable  air  condensers,  Rawson  ultra-sen- 
sitive instruments,  vacuum  tubes,  standard  radio  labora- 
tory apparatus,  etc. 


A.  H.  GREBE  & CO. 
DUBILIER  CONDENSER 
CO. 

RAWSON  ELECTRICAL  IN- 
STRUMENT CO. 


RICHTER  & BYRNE. 
IMPORTED  SEIBT  CON- 
DENSERS. 

VACUUM  TUBE  APPAR- 
ATUS. 


AND  OTHERS. 


PACENT  ELECTRIC  COMPANY,  Inc. 

Telephone  Beekman  5810 

150  Nassau  Street  New  York 


JOIN  NOW 

H.  L.  WELKER,  Secy.,  Date 

National  Amateur  Wireless  Assn., 

68  Broad  St.,  New  York. 

As  I desire  to  receive  full  recognition  as  an  amateur  wireless  worker  of 
the  United  States,  I ask  the  privilege  of  enrollment  as  a Member  in  the  Na- 
tional Amateur  Wireless  Association  and  request  that  you  send  me  the  com- 
plete Member’s  Equipment,  for  which  I enclose  herewith  remittance  of  $1.50 
Initiation  Fee,  covering  Initial  Equipment,  and  $2.00  for  First  Annual  Dues, 
or  $3.50  in  all. 

I understand  that  I will  receive  membership  certificate 
pin,  pennant  and  a copy  each  of  “How  to  Conduct  a Radio 
Club”  and  “How  to  Pass  U.  S.  Govt.  Wireless  License 
Examinations,”  and  that  the  yearly  dues  entitle  me  to  a 
year’s  subscription  to  THE  WIRELESS  AGE. 
am  not 

• I am  now  a subscriber  to  the  AGE. 


Name  Age 

St.  Add 

City  State  


FILL  IN  ANSWERS  TO  THESE  QUESTIONS 

1.  Have  you  a Government  License  (give  number ) or  do  you  propose 

applying  for  one? 

2.  If  you  are  under  21  years  of  age,  give  names  of  2 adults  for  reference  as 
to  character: 

Reference  Address 

Reference  

3.  If  you  are  a member  of  any  Local,  State  or  Interstate  wireless  club  or 
association  give  its  name  and  name  of  Secretary  with  address 


4.  Are  you  now  a subscriber  to  THE  WIRELESS  AGE? 

5.  Describe  briefly  your  equipment 
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CON 


INSTITUTE 

25  dm  Street,  New  York  City 


Telephone,  Barclay  7610 


More  than  200  young  men  are  enrolled  in  our  classes 
preparing  for  employment  in  the  Merchant  Marine. 

The  demand  for  EXPERT  WIRELESS  OPERATORS 
is  enormous.  The  position  is  most  remunerative  and 
the  work  is  unusually  pleasant. 

The  junior  ship  operator  receives  $100  per 
month,  the  senior  $125  per  month,  to  which  is 
added  $3.00  per  day  subsistence  pay  when  the  ship 
is  in  port. 

You  may  enjoy  the  life  of  a globe-trotter  and  receive 


this  salary  by  studying  from  three  to  four  months  at 
the  Institute. 

Prospective  applicants  are  urged  to  investigate  our' 
course  before  enrolling  elsewhere.  Remember  that  by 
far  the  greatest  number  of  assignments  to  the  ship  serv- 
ice are  made  in  New  York  City. 

The  Trans-oceanic  Division  of  the  Marconi  Company 
is  in  need  of  expert  Continental  Morse  operators. 

Write  us  for  facts  regarding  the  present  radio  situ- 
ation. 

We  have  more  than  6,000  graduates  to  our  credit. 


AMERICA’S  FOREMOST  SCHOOL 

FOR  INSTRUCTION  IN 

WIRELESS  TELEGRAPHY 

Afternoon  and  Evening  Classes  throughout  the  year. 

Branch  School:  New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 

Address  all  inquiries  to  Director  of  Instruction 


JOHN  FIRTH  y COMPANY,  Inc. 

81  NEW  STREET,  NEW  YORK 


SOLE  DISTRIBUTORS  OF  THE  BALDWIN  MICA  DIAPHRAGM 
TELEPHONES,  BALANCED  ARMATURE  TYPE.  THE  MOST  SEN- 
SITIVE TELEPHONE  ON  THE  MARKET.  STANDARDIZED  BY  ALL 
THE  NAVIES  OF  THE  WORLD.  SCIENTIFIC  INVESTIGATORS 
PRONOUNCE  THE  BALDWIN  “TYPE  E”  THE  ONLY  PHONE  SUIT- 
ABLE FOR  USE  WITH  THE  MARCONI  VACUUM  TUBE. 


Type  C — Navy  Standard 
Type  D — Smaller  Type 


Type  E — Newest  Type 
Type  F — Smaller  Type 


Write  for  Catalogue 


MANUFACTURERS  OF  U.  S.  NAVY  STANDARD  LEYDEN  JARS, 
SILVER  AND  COPPER  DEPOSIT,  KOLSTER  PORTABLE  DECRE- 
METERS,  WAVE  METERS,  AND  ALL  HIGH  CLASS  MEASURING 
INSTRUMENTS. 
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The  Jones  Patented  Crystal  Detector 

presen te  six  different  surfaces  of  the  Crystal  to  the  action  of  Send  for  near  IUns- 
the  needle,  without  changing  its  position.  It  keeps  you  on  the  descrlirtJTO  I 

LIVE  SPOT  at  all  times  and  thereby  gives  you  the  loudest  and  thrtsn  mmA  other  I 
clearest  signals.  High  Grade  Hadis 

Four  Dollars  not,  Postpaid.  Apparatus. 


OUR  LATEST  CABINET  VACUUM  TUBE  RECEIVING  SET 


■■  ' -tS 

5 1 f'L 

V? 

Employing  the  New  

MARCONI  VACUUM  TUBE 
Reception  range  from  200  to 
8000  metres. 

Can  be  used  for  either  DAMPED 
or  UNDAMPED  waves,  without  the 
addition  of  any  other  coils  or  ap- 
paratus. 

Model  "D''  $60.00 
Model  "E”  86.00 

Interior  view  from  the  Rear, 
showing  Loose  Coupler,  its  action, 
and  Wiring  Diagram  of  the  Va- 
cuum Tube  Circuit.  Also  showing 
how  the  entire  Apparatus  Is  built 
within  the  metal  frame,  to  permit 
its  removal  from  the  cabinet  for 
examination  or  additions.  ■ 

>ve  reproduce  the  set  In  Its  entirety  that  you  may  see  and  understand  Its  construction,  instead  of  enclosing  it  In  a Cabinet  and 
allowing  you  to  guess.  It  Is  now  used  In  Schools  of  Radio  Instruction  where  Technical  and  satisfactory  results  are  necessary. 

THE  JONES  RADIO  COMPANY,  384  Monroe  Street,  Brooklyn,  N.  Y. 


3 


ARLINGTON  TESTED  CRYSTALS 

jfK  Why  boy  minerals  on  a 

X]  gamble?  Be  SURK  when  you  m a 

X;1 jXi put  a crystal  in  your  «lotect-  E 

‘h“*  <•*  EXQUISITELY  |C 

W JSENSITIVE.  Buy  Arlington 
A\ Tq /Individually  tested  Minerals.  • 

,V;'A\ - / Galena  or  Silicon,  post  paid 
‘.  'N  \V  \ J on  receipt  of  price. 

THE  NEWMAN-STERN  CO. 

^ y'  Dept.  W.  A.  Cleveland,  O. 


LEARN  WIRELESS  TELEGRAPHY 

Fascinating  and  Educational  Work— Big  Salaries—  Prmpare  Now 

The  United  States  Shipping  Board  is  making  heavy  demands  upon  usfor  Dodge- trained  wirolessoper- 
ators.  Travel  all  over  the  world,  secure,  free,  unsurpas  A living  accommodations  and  earn  a big  sal  ary. 

Ws  Also  Teach  IQorse  Wire''  Telegraphy  and  Railway  Accounting 

School  established  4B  ye  era.  Endorsed  by  ' -ireless.  raitwsv  and  telegraph  officials.  Low 
rate*.  Students  can  earn  living  expenses  while  attending  school  Catalog  Free.  Writ*  Today. 
Dodrnm’m  Tmtmmrmph  and  Win!***  tnmtHutm  10*s  Volparalo o,  Indiana 


Red  Head  Radio  Phone 

jV  The  accepted  standard  in  wireless 
m receivers.  If  they  are  not  BETTER 
O than  anything  you  vc  s*sr seen  return 
¥ for  full  cash  refund  Our  Radio 
If  Handy  Book  and  Catalogue,  free  on 
AK request,  describes  them,  and  many 
instruments. 

p The  Newman -Stem  Co.  fl 

Tj  D pt.W.A.  Cleveland,  O. ' 


NEW  SHORT  WAVE  COUPLER  No.  747 

Comes  up  to  the  CHAMBERS'  usual  High  Standard.  Especially  adapted  to  long  distance 
Amateur  work.  Tunes  to  800  meters.  Does  away  with  the  dead-end  effect  so  common  when 

large  couplers  are  used  for  short  wave  reception. 
Mahogany  finished  woodwork.  Brass  metal  parts. 
Has  new  slider  feature.  Secondary  has  six  taps. 
Wound  with  Red  Enameled  Wire,  or,  secondary 
with  Green  Silk  if  so  ordered.  Measurements 
over  all,  length  12  inches,  width  inches, 

height  5 inches. 

PRICE  - - $ 10.00 

F.  B.  CHAMBERS  & CO., 

2046  ARCH  STREET  - - PHILA,  PA. 


RADIO  APPARATUS 

Distributor*  of  all  prominent  makes.  Largest  and  best  stock  of  any  house  in  New  England 

DE  FOREST  HONEY-COMB  COIL  INDUCTANCES 


Cat. 

No. 

Solid  wire. 

Appx.  wave  length 

range  with  .001  MF.  Price  on 

Variable  condenser  plug  mounted 

Lit*  win 

Price  on 

Cat.No.  Diug  mounted 

Cat. 

No. 

Solid  wire. 

Appx.  wave  length 

range  with  .001  MF.  Price  on 

Variable  condenser  plug  mounted 

Lit*  win 

Price  on 

Cat.No.  oiug  mounted 

L-2S 

170-375  ! 

tl.40 

LL25 

$1.40 

L-300 

1340-4800 

$2.10 

LL300 

$2.66 

L-3S 

200-515 

1.45 

LL35 

1.45 

L-400 

1860-6300 

2.25 

LL400 

3.10 

L-50 

240-730 

1.52 

LL50 

1.64 

L-500 

2340-8500 

2.40 

LL500 

3.35 

L-7S 

330-1030 

1.60 

LL75 

1.70 

L-600 

2940-12000 

2.65 

LL600 

3jOO 

L-100 

450-1460 

1.70 

LL100 

1.76 

L-750 

3100-15000 

2.80 

LL750 

320 

L-1S0 

660-2200 

1.80 

LL150 

2.16 

L-1000 

5700-19000 

3.00 

LL1000 

3.75 

L-200 

860-2850 

1.90 

LL200 

2.28 

L-1250 

5900-21000 

3.35 

LL1250 

4.16 

L-250 

1120-4000 

2JOO 

LL250 

2.50 

L-1500 

7200-25000 

3JB0 

LL1500 

4.68 

Cat.  No.  LC-100 — Inductance  coil  mounting  with  gears  but  without  base  to  hold  three  coils.  Primary,  secondary  and 

tickler  $9.00 

Cat  No.  LC-101 — Same  as  above,  but  mounted  on  oak  base 12.00 

Cat  No.  ULC-100 — Same  as  No.  LC-100,  but  mounted  on  Unit  panel 10.00 

All  coils  and  mountings  postpaid  to  any  part  of  the  U.  S. 

All  orders  shipped  the  same  day.  Give  us  a trial!  ! ! Send  6 cents  in  stamps  for  new  catalog  just  out!  ! ! 

F.  D.  PITTS  CO.,  Inc.  (DePt.  B)  12  Park  Square,  Boston,  Mass. 
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The  “JsXf&e”  Battery 

For  Wireless  Service  and  Emergency  Lighting 

Ever  since  Jack  Binns  sent  his  famous  S.  O.  S.  from  the  sinking  steamship  “Republic” 
in  1909,  E.  S.  B.  Co.  batteries  have  occupied  a prominent  place  in  wireless  service. 

The  “Exide”  that  is  built  especially  for  Wireless  Service  and  Emergency  Lighting 
has  definitely  proved  its  ability  to  “live  up  to  its  job.” 

Write  for  Illustrated  Bulletin  No.  175. 

' - j 

The  Electric  Storage  BattekyCo. 

Hm  UrfMt  uunhctimr  of  atone*  battorioa  in  du  world 
1888  PHILADELPHIA.  PA.  1930 

Door  or  Son  Fronclrco 


Now  York  Booton  Chicago  Waahincton  Donvor  Saa  Fraacloco  St  Loaia 

Miaaoapolia  Cloralaad  Atlaata  Kaaaao  City  Pitta buroh  Dotroit  Rochaator 

Spatial  Canadian  Rapraaontatiyo — Cbaa.  E.  Goad  Engineering  Co.,  Limited,  Toronto  and  Montreal 


Battmrim*  arm  mad*  by  tbit  Company  for  *v*ry  atorag * battary  parpoa* 


Bunnell  Instruments  Always  Satisfy 

Our  Jove  Detectors  Simplest  and  Best 

Sample  mailed  for  $2.00  Tested  and  Guaranteed  Galena  25  cents 

Our  Keys,  Spark  Gaps,  Condensers,  Transformers,  etc.,  are  high  grade  but  inexpensive 

Distributors  of  Standard  Electric  Novelty  Company  Type  B “Cyclone”  Aadlon 
Batteries.  Also  De  Barest,  and  all  other  makes  of  Hiatt  Claes  Wireless 

Send  stamp  for  our  No.  42-W  Catalog. 


J.  H.  BUNNELL  6?  CO.  - - - 32  Port  Place,  New  York  City,  N.  Y. 


WESTERN  ELECTRIC  RECEIVERS 


These  are  the  same  type  of  receivers  furnished  to  the-  United  States 
Signal  Corps  and  Navy  Department  and  were  known  in  Army  circles 
as  the  “P-ll.”  The  Navy  knew  them  as  the  “CW-834.”  They  are 
without  exception  the  best  receivers  on  the  American  market  today. 
Price  $13.00  per  pair. 

In  addition  to  these  receivers  we  carry  one  of  the  most  complete  lines 
of  high  grade  radio  apparatus  in  America. 

“We  make  or  sell  Everything  Radio” 


4614  Henry  SL  THE  RADIO  ELECTRIC  COMPANY  Pittsburgh,  Pa. 


Recognized  as  the  largest  and  bast. 


I'N’ 

Send  ten  cente  for 
descriptive  catalogue  to  Dept.  D 

900-902  Perns.  Ave.,  N.  W.  Weskiagtea,  D.  C. 


Arrangements  have  been  completed  whereby  EVERY  MAN  who  graduates  from  the  EASTERN  RADIO  INSTITUTE  is 
POSITIVELY  GUARANTEED  a good  position.  When  you  realize  that  it  only  takes  six  months  in  the  Day  School  or  nine 
months  in  the  Evening  School  to  accomplish  the  work  and  that  the  salaries  for  beginners  are  from  $100  to  $125  per  month, 
food  and  quarters  included,  and  that  the  entire  expense  of  the  course  can  be  returned  to  you  in  one  month’s  salary,  doesn’t 
this  appeal  to  you?  Remember  we  are  the  OLDEST,  LARGEST,  and  BEST  EQUIPPED  telegraph  school  and  have  THOU- 
SANDS of  satisfied  graduates  to  our  credit.  This  speaks  for  itself.  Day  and  Evening  classes.  Start  any  Monday.  Our  pros- 
pectus for  the  asking. 
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20  Cents 


Members  of  an  Atlanta  Club  Who  Danced  tal  Music  Received  by  Wireless  ’Phone 

“Casey”  Free  Radio  Schools 
Radiotelephony  Across  Oceans  and  Continents 


And  a Do/.t  a Exclusive  Feature  s in  dsel-Wte* 


oogle 


NC-4— ELECTROSE  Equipped. 


U.  S.  S.  Can  sin  and  U.  S.  S.  McDougal  Working  Up  a Smoke 
Screen — ELECTROSE  Equipped. 


Medal  and 
Diploma  received 
at  World** 
Columbian  Expo- 
sition, Chicago, 
1893 


INSULATION 

“MADE  IN  AMERICA’ 


HATS  OFF  TO  THE  NAVY 


INSULATION 

“MADE  IN  AMERICA” 


INSULATION 

'MADE  IN  AMERICA" 


Loui«  Steinberger's  Patents 


ELECTROSE  INSULATORS 


FIRST  TO  CROSS  OCEAN  IN  AIR 

Standard  of  the  World  for  High  Frequency  Currents  Used  by  UNITED 
STATES  NAVY  and  ARMY,  and  the  Wireless  Telegraph  and  Telephone 

Companies 


“By  courier,  coach  and  sail-boat,  it 
took  days  for  the  news  of  Waterloo 
to  reach  London.  During  Lieut. 
Commander  Read’s  flight  to  Hali- 
fax, Assistant  Secretary  Roosevelt 
n Washington  sent  a radio  message 
to  NC-4,  of  whose  position  in  air  he 
had  no  knowledge.  In  three  min- 
utes he  had  a reply.” 

Extract  from  New  York  World,  June  3, 
1 1 9 . 


LOUIS  STEIN BF.RCiK.R'S  PATENTS 


Digitized  by 


Google 


55- 82  Washington  Street 

56- 76  Front  Street 


27-37  York  Street 
1-23  Flint  Street 


3rcc!dyn,  N.  Y.,  America 


SOLE  MANUFACTURERS 


Medal  and 

Diploma  received  |j 
at  World’s  Fair, 

St.  Louis, 

1904 


U.  S.  S.  G-2— ELECTROSE  Equipped. 


• • i - . . • i t _ ' r » •"in 

' • • I • • ' 
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Radio  Frequency  Ammeters 

for  determining 

Antenna  Currents 
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New  York 

Cleveland 

Denver 

Buffalo 

Rochester 

Halifax 

Chicago 

Detroit 

Cincinnati 

Minneapolis 

Seattle 

Winnipeg 

Philadelphia 

St.  Louis 

Pittsburgh 

New  Orleans 

Toronto 

VancouTer 

Boston 

8an  Francisco 

Richmond 

Jacksonville 

Montreal 

Calgary.  Alta. 

And  in  Principal  Citiea  Throughout  the  World 


Unaffected  by  changes  in  temperature.  Extremely  low 
power  consumption.  Can  be  used  where  bad  wave 
form  or  frequency  precludes  the  use  of  other  forms  of 
instruments. 


Write  for  information 

Weston  Electrical  Instrument  Company,  27  Weston  Ave.,  Newark,  N.J. 


Model  400 

Self-contained.  Front-Connected 

Radio  Frequency  Ammeter 


Model  400 

Thermo  Ammeter 

(Not  a Hot-Wire  Instrument) 

is  a Switchboard  Type  Instrument 

7%  inches  in  diameter. 

Guaranteed  accuracy  of  1%.  Equally 
accurate  on  currents  of  any  audio 
or  radio  frequency. 
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/CONNECT  “A  A” 
^ to  your  detector  or 
amf  lifer,  and  “SB” 
to  a 6-volt  battery 


RADIO  TELEMEGAFONE 


When  used  with  one  or  more  stages  of  amplification  will  reproduce 
signals  with  great  volume.  For  the  small  fraction  of  a watt  output  of 

{our  receiver  that  is  available  for  the  production  of  signals,  the 
iIacnavox  Telemegafone  will  produce  the  greatest  volume  of  sound 


White  for  Bulletin  No.  2102 


M 


m 


Wmmmm 


tfffi/L 


With  Small  Horn,  as  Illustrated 
With  Large  Music  Master  Horn 


. . . . $7fJX> 
. . . . pjux> 


The  Wise  Radioman 


looks  for  service  as  well  as  quality  and  workmanship  when  he  buys  radio 
apparatus. 

We  are  selling  a high-grade  line  of  Amateur  and  Commercial  radio  appa- 
ratus and  equipment  which  will  assure  you  of  maximum  satisfaction. 

Just  received — a large  stock  of  Storage  and  “B”  Batteries,  particularly 
adapted  for  Audion  and  Amplifier  work,  made  of  the  best  materials  and 
guaranteed  to  give  good  hard  service  which  we  are  offering  at  prices  it 
will  pay  you  to  investigate. 

Our  organization  is  always  ready  to  render  “personalized”  service  with 
every  purchase,  making  it  a pleasure  for  you  to  do  business  with  us. 


Send  1 0 cents  for  our  nevo  catalog— just  off  the  press — 
you  mill  say  “ it’s  different.  ” 

The  International  EJectric  Co. 

Eugene  Dynner,  President 
226-E  Fulton  Street,  New  York,  N.  Y. 
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Federal  Radio  Accessories  and  Parts 


Are  Distinguished  for  Their 
Reliability,  Quality  and  Efficiency 

WRITE  FOR  BULLETIN  101  AND  102 

fiderat  TyptA.  H“ZH  TnKformrr 

KTChssB  VTCJassB 

D*tecfor~ I rf  TO) 


No.  226- W Type  A 

AUDIO  FREQUENCY 
Transformer 
$7.10  each 


tOHJh 

CIRCUIT  WITH  TWO  STAGE  AMPLIFIER 


No.  S2-W  2200  Ohms 


LIBERTY  HEAD  SET 
$12.50  per  set 


One  226-W  Transformer  with  one  Marconi  V.  T.  gives  an  energy  amplification  of  400  times. 

(Audibility  amplification  of  20  times.) 

Two  226-W  Transformers  with  two  Marconi  V.  T.’s  give  an  energy  amplification  of  160,000  times. 

(Audibility  amplification  of  400  times.) 

Federal  Telegraph  and  Telephone  Co. 

Buffalo,  New  York 


The  Atlantic  Radio  Company  Variable  Condenser 


THE  ATLANTIC  RADIO  COMPANY  VARIABLE  CONDENSER,  illustrated  above,  is  made  in 
two  capacities — .0005  Mfd,  and  .001  Mfd.  The  rotary  plates  are  rounded  on  one  end,  affording  a straight- 
line  capacity — a valuable  feature  in  wave  meter  work.  The  condenser  is  furnished  unmounted  only,  but 
with  the  addition  of  Dial  and  Knob,  if  desired.  Dial  is  moulded  composition,  scale  in  white— 0-100 
reading.  Bakelite  Knob.  We  can  guarantee  this  condenser  in  every  way  as  to  quality,  reliability  and 
satisfaction.  The  low  price  is  decidedly  an  innovation. 

Capacity  Unmounted  With  Dial  and  Knob 

.0005  Mfd.  $5.00  $6.00 

.001  Mfd.  6.25  7.25 

“BULLETIN  14” — describing  and  illustrating  the  best  in  RADIO  EQUIP- 
MENT will  be  mailed  upon  receipt  of  10  cents  in  stamps — this  amount  may 
be  deducted  on  first  order  of  $1.00  or  over. 

ATLANTIC  RADIO  CO.,  Inc. 

NEW  ENGLAND  DISTRIBUTORS  " RADI  SCO  ” PRODUCTS 

88  BROAD  STREET,  BOSTON  9,  MASS. 
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Two  Famous 

RADISCO  SPECIALTIES 


RADISCO  COILS 

conceded  by  several  well  known  Radio  Men  to  be  far  superior 
to  any  similar  type  of  Inductances.  Made  in  seventeen  sizes, 
tapped  and  plain.  Wave  length  range  from  200  to  20,000  meters, 
priced  from  70c.  to  $4.85.  Plentiful  supply  in  stock  at  all  Rad- 
isco  Agencies. 


RADISCO  BETTER  “B”  BATTERY 

is  made  according  to  Government  specifications  in  two  (2)  sizes — j 

314x2x214"  and  614x4x3".  A first-class  15  cell,  5 group  battery,  VARI-  ^ 

ABLE  VOLTAGE  (Pat  applied  for)  is  a special  feature  of  this  bat-  Ssr*1 

tery  which  enables  yon  to  provide  critical  voltage  regulation  for  your 

vacuum  tube  by  means  of  a switch  connection  with  cells,  taps  of  15  f*  r 

which  have  been  taken  off.  Very  economical  and  convenient  If  one  ' *"***'  , HB 

cell  goes  bad  just  test  each  group  of  3 cells  and  short  circuit  the  bad  CILi,o  r\|CfV\  ° I 

one.  Price,  small  size,  $1.40.  Large  size,  $2.40,  at  any  agency,  or  if  „ , ° rcAUIovA)  ° j 

ordered  by  mail  include  postage  for  2 pounds  on  small  size  and  5 «»•  - APPARATUS  ■ ° ; 

pounds  on  large  size.  www 

_ _ , , BETTER  *B*  BATTERY 

RADISCO  AGENTS  carry  only  apparatus  of  proven  merit.  Look  for  — HpH 

the  Radisco  trade  mark  on  all  parts  you  buy  and  be  sure  of  getting  ««*"«?°  DI>TmsUTI!!S»^Smn 

efficient  apparatus.  

Below  are  listed  a few  of  the  reliable  firms  who  carry  the  RADISCO  COILS,  Better  “B”  Batteries  and  are  our 
Agents  for  all  other  standard  apparatus  of  merit. 

COMMUNICATE  YOUR  WANTS  TO  THEM. 


ALBANY,  N.  Y. 

E.  L.  Long, 

21  Magnolia  Terrace 

ATLANTIC  CITY,  N.  J. 
Independent  Radio  Supply  Co. 
118  So.  New  Jersey  Ave. 
BALTIMORE,  MD. 

Radio  Engineering  Co., 

614  No.  Calvert  St. 

BEINVILLE,  QUEBEC,  CAN. 
Canadian  Radio  Mfg.  Co. 

BOSTON,  MASS. 

Atlantic  Radio  Co., 

88  Broad  Street 

BROOKLYN,  N.  Y. 

Kelly  & Phillips  Electric  Co., 
312  Flatbush  Ave. 

BRONX,  NEW  YORK 
Amateur  Wireless  Equipment 
Co, 

1390  Prospect  Ave. 

CHICAGO,  ILL. 

Chicago  Radio  Laboratories, 
1316  Carmen  Ave. 


EUREKA,  PEORIA, 
ILLINOIS 
Klaus  Radio  Co. 

HAMPTON,  N.  H. 

DeLancey  Felch  & Ok, 

LOS  ANGELES,  CALIF. 

The  Wireless  Shop, 

511  W.  Washington  St 

McKeesport,  pa. 

K.  & L.  Electric  Co., 

427  Olive  Street. 

NEW  ORLEANS,  LA. 

L.  A.  Rose, 

121  Camp  Street 

NEWARK,  N.  J. 

A.  H.  Corwin  & Co., 

4 West  Park  Street. 

NEWCASTLE,  PA 
Pennsylvania  Wireless  Mfg.  Co, 
507  Florence  Ave.  “8HA” 

PHILADELPHIA,  PA 
Philadelphia  School  of  Wireless 
Telegraphy, 

Broad  and  Cherry  Streets. 


PROVIDENCE,  R.  I. 

Rhode  Island  Elec.  Equip.  Co, 
45  Washington  Street 

PITTSBURG,  PA 
Radio  Electric  Co, 

4521  Forbes  St 

SCRANTON,  PA. 

Shotton  Radio  Mfg.  Co, 

P.  O.  Box  3 

Branch  8 Kingsbury  St, 
Jamestown,  N.  Y. 

SPRINGFIELD,  MASS. 

Electric  Service  Co, 

585  Armory  Street 

TORONTO,  ONT,  CAN. 

The  Vimy  Supply  Co, 

585  College  Street 

WASHINGTON,  D.C. 

National  Radio  Supply  Co, 

808  9th  St,  N.  W. 

WICHITA,  KAN. 

The  Cosradio  Co, 

1725  Fairmount  Ave. 


If  none  of  the  above  agencies  are  in  your  vicinity,  communicate  with 

RADIO  DISTRIBUTING  COMPANY  Newark,  Nev 


Newark,  New  Jersey 
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TWO  STaCE  AMPLIFIER 

_ (MU  m»mm 

%*  WIRELESS  IMPROVEMENT  CO. 


* ' * 

$ ® O 

■f  _ . 


WICONY 

Versus 

Ordinary  Apparatus 

• 

Did  it  ever  occur  to  you  that  when  you  install  that  new 
amplifier,  audion  control  box,  receiver,  or  whatever  it  is  you  have 
in  mind,  you  will  want  to  call  in  some  of  your  friends  and  acquaint- 
ances and  show  them  your  new  apparatus?  Do  you  realize  that 
among  others,  there  will  be  radio  men  who  know  REAL  appar- 
atus when  they  see  it?  Do  you  want  them  to  remark,  probably 
outside  your  hearing,  that  “your  equipment  may  be  all  right  for  the 
amateur  and  experimenter,  but  of  course  the  Navy  and  other  con- 
cerns who  KNOW,  use  a better  grade?" 

If  these  thoughts  should  ever  run  thru  your  mind  you  can 
avoid  any  chance  of  being  dissatisfied  by  purchasing  WICONY 
apparatus,  the  standard  Navy  type  of  equipment. 


Two  Stage  Amplifier, 
Type  WI-125A 
Price:  $75.00 


We  do  not  build  a line  especially  for  the  amateur  and  experi- 
menter because  we  believe  the  amateur  and  experimenter  should 
use  regular  apparatus.  We  do,  however,  sell  our  standard  Navy 
type  apparatus  to  the  amateur  at  a price  so  low  that  we  often  hear 
the  remark  “How  can  you  do  it?”  The  answer  is  that  the  bulk 
of  our  business  is  with  the  United  States  and  foreign  governments 
— who  buy  in  quantities — and  in  selling  the  same  apparatus  to  the 
amateur,  he  gets  the  benefit  of  prices  due  to  quantity  production. 

Observe  from  the  following,  picked  at  random,  how  little 
more  it  costs  to  get  apparatus  you  KNOW  you  will  never  regret 
having  bought,  and  which  you  will  always  be  proud  to  show  to 

ANYBODY. 

Price 

Type  WI-106A  Audion  Control  Box  (without  filter  system)  . $60.00 

Type  W1-110C  Audio  Frequency  Amplifier  Transformer  . 7.00 

Type  WI-125A  Two  Stage  Audio  Frequency  Amplifier  . 75.00 

Type  WI-126A  Dust-proof,  glass  enclosed,  U.  S.  Signal 

Corps  Type  Crystal  Detector 4.50 

Type  WI-129A  Audion  Control  Box  (including  110  V.  filter 

system)  75.00 

Type  WI-149A  Marcuson  Plate  Battery  12.00 

Type  W1-163A  Western  Electric  Type  Head  Telephones  . . 14.50 

We  can  make  immediate  shipment  of  the  above  apparatus 


AUDION  C0NIRQL  BOX 
lt«  •i-t2*a  ilenOi-T 
•IRELESS  IMPROVEMENT  CO 


+ _ r, 

® © Q>  0 <*>  0 


Audion  Control  Box, 
Type  W1-129A 
Price:  $75.00 


WIRELESS  IMPROVEMENT  COMPANY 

RADIO  ENGINEERS,  MANUFACTURERS  AND  DISTRIBUTORS 

47  WEST  STREET,  NEW  YORK,  U.  S.  A. 


If  this  page  is  cut  out  and  appended  to  the  same  page  cut  from  the  editions  to  fol- 
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Radio  Corporation  Holds  First  Meeting 

TMPORTANT  developments  in  long  distance  wireless 
communication  were  announced  at  the  annual  meet- 
ing of  the  Radio  Corporation  of  America  held  in  the 
Woolworth  Building,  New  York,  on  May  4th,  the  first 
meeting  to  be  held  since  the  merger  was  effected  between 
the  General  Electric  Company  and  the  Marconi  Wireless 
Telegraph  Company  of  America. 

Edward  J.  Nally,  in  his  address  to  the  stockholders, 
stated  in  connection  with  the  agreement  with  the  General 
Electric  Company:  “It  brings  to  our  commercial  depart- 
ment the  co-operation  of  that  company's  world-wide  or- 
ganization, and,  what  is  probably  the  most  valuable  asset 
of  all  under  the  agreement — exclusive  control  of  the  Alex- 
anderson  Alternator.  This  device  bids  fair  to  practically 
revolutionize  the  art  of  long  distance  communication  by 
wireless.  The  report  conies  to  us  that  the  signal  trans- 
mitted from  our  American  stations  equipped  with  the 
Alexanderson  Alternators  has  attracted  the  attention  of 
the  wireless  experts  of  Continental  Europe.  It  is  said 
they  wonder  what  manner  of  device  it  is  that  sends  a 
signal  so  noticeably  superior  to  that  to  which  they  are 
accustomed.  Already,  the  British  Marconi  Company  has 
adopted  the  Alexanderson  Alternator  to  be  purchased 
from  the  Radio  Corporation  as  its  standard  high  fre- 
quency apparatus  tor  communicating  for  distances  ex- 
ceeding 2,000  miles.  Commissions  or  representatives  of 
the  Governments  of  Poland,  Denmark,  Sweden  and  other 
foreign  countries,  have  been  sent  here  to  investigate  and 
examine  it,  with  a view  to  procuring  sets  for  their  sta- 
tions. It  is  safe  to  predict  that  as  a result  of  these  inves- 
tigations it  will  soon  be  conceded  your  company  controls 
the  world’s  foremost  device  for  long  distance  wireless 
communication.  The  resultant  advantages  to  the  com- 
pany, both  financially  and  in  the  way  of  prestige,  are 
readily  apparent.” 

Mr.  Nally  also  stated  that  "a  representative  of  the 
United  States  Government  in  the  person  of  Admiral  Bul- 
lard of  the  U.  S.  Navy  has  been  designated  by  the  Presi- 
dent and  Secretary  of  the  Xavv  to  attend  the  meetings 
of  our  stockholders  and  Board  of  Directors,  with  view 
to  a close  co-operation  between  the  Government  and  the 
company.  This  interest  on  the  part  of  the  Government 
and  its  full  accord  with  our  program  has  already  proved 
helpful  through  gaining  the  assistance  of  the  State  and 
Navy  Departments  in  connection  with  certain  of  our  deal- 
ings in  European  and  South  American  countries.” 

It  was  also  announced  that  the  Board  of  Directors  has 
approved  a large  program  of  construction  for  the  near 
future.  It  is  proposed  to  immediately  purchase  a site 
near  New  York  City  for  a group  station  of  five  units, 
the  station  when  completed  to  be  devoted  to  the  following 
purposes : one  unit  to  work  with  Buenos  Aires,  Argen- 
tina ; one  to  work  with  France ; one  to  work  with  Ger- 
many ; one  to  work  with  Scandinavia ; and  one  with  Italy 
and  Poland. 


The  following  were  elected  to  the  Board  of  Directors : 
Edwin  W.  Rice,  Jr.,  Albert  G.  Davis,  Owen  D.  Young, 
Gordon  Abbott,  James  R.  Sheffield,  John  W.  Griggs, 
Edward  W.  Harden  and  Edward  J.  Nally. 

Officers  were  elected  at  the  Board  meeting  on  the  fol- 
lowing day:  Owen  D.  Young,  Chairman  of  the  Board; 
Edward  J.  Nally,  President ; Charles  J.  Ross,  Secretary ; 
George  S.  DeSousa,  Treasurer;  Hon.  John  W.  Griggs, 
General  Counsel. 
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Wireless  controlled  torpedo  demonstrated  at  the  12th  Regiment 
Armory,  New  York 

Radio  Message  From  Amundsen  Breaks 
19  Months’  Silence 

/^APTAIN  Roald  Amundsen,  discoverer  of  the  South 
Pole,  has  arrived  at  Anadir,  a trading  post  on  the 
Bering  Sea,  in  Eastern  Siberia,  according  to  a wireless 
message  from  Anadir,  received  at  Nome,  Alaska.  The 
dispatch  gave  no  details  other  than  suggesting  that  the 
explorer  had  reached  the  village  in  a ship. 

For  more  than  nineteen  months  the  silences  of  polar 
seas  have  shrouded  the  vessel  that  bore  Amundsen  and 
his  shipmates  in  their  unusual  endeavor  to  reach  the 
North  Pole.  -s— *== 

Wireless  Service  Between  England  and  Egypt 

TP  HE  British  , Post  Office  is  hurrying  the  construction 
of  two  new  high  power  wireless  stations  to  supple- 
ment cable  service  between  England  and  Egypt.  Cable 
companies  have  also  laid  new  lines  between  England  and 
Gibraltar  and  between  Malta  and  Alexandria.  Another 
new  line  between  Aden  and  Bombay  is  to  be  laid  this  year. 

Cable  congestion  in  the  Near  East,  India,  the  Far 
F.ast.  South  Africa  and  Australia  was  recently  made  the 
subject  of  inquiry  by  the  Federation  of  British  Industries. 
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Chess  Played  by  Wireless 

A GAME  of  chess  played  by  wireless  between  Edward 
Lasker,  of  Chicago,  and  A.  F.  Whittaker,  of  Wash- 
ington, awaits  decision  by  J.  R.  Capablanca,  Pan-Ameri- 
can chess  champion,  as  to  the  victor. 

The  moves  by  the  Washington  man  were  telephoned 
from  the  Capital  City  Chess  Club  to  the  naval  operator 
at  the  Arlington  wireless  station.  Messages  were  received 
at  an  amateur’s  station  in  Evanston,  and  relayed  to  the 
Illinois  Athletic  Club. 

It  is  said  the  game  proved  to  be  much  faster  than  those 
played  by  telegraph  and  chess  play  by  radio  may  be  the 
means  of  reviving  the  cable-matches  that  formerly  were 
played  between  English  and  American  teams. 
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Dancing;  to  music  transmitted  by  radiophone.  Illustration  shows 
headsets  being  adjusted 


Radio  a Practical  Aid  to  Fishing  Industry 

T17TRELESS  communication  in  conjunction  with  the 
” airplane  has  become  a valuable  stabilizer  for  the 
fish  packing  industry  of  Southern  California,  following  a 
program  of  co-operation  which  has  just  been  outlined 
with  officials  of  the  North  Island  aviation  school  by  mem- 
bers of  the  state  fish  and  game  commission. 

Airplanes  have  become  “spotters”  for  the  fishing  fleets 
of  canneries  and  as  a result  reliable  information  is  being 
obtained  which  has  tended  to  stabilize  the  industry. 

The  planes,  flying  over  the  sea  are  in  constant  lookout 
for  fish  schools  which  can  be  easily  sighted  from  an  air- 
plane, says  Fish  and  Game  Commissioner  M.  J.  Connell. 
By  wireless  information  is  then  flashed  to  the  headquar- 
ters of  the  commission  in  Los  Angeles  and  this  informa- 
tion is  immediately  distributed  to  all  fish  packing  plants 
of  the  location  of  fish  schools. 


Radio  Service  Aboard  Trans-Atlantic  Ships 

OUCH  striking  results  have  been  obtained  by  the  new 
^ long  distance  Marconi  wireless  sets  on  board  the 
Cunarders  Imperator,  Mauretania  and  Carniania  that  a 
rapid  extension  of  these  instruments  to  other  great  liners 
may  be  expected.  The  White  Star  vessels  Olympic,  Adri- 
atic, Baltic,  Celtic,  Cedric  and  Megantic  are  being  simi- 
larly equipped.  All  these  ships  will  now  have  direct  inter- 
communication with  land  over  a distance  of  1,400  miles. 
Radio-telegrams  intended  for  passengers  may  be  handed 
in  at  any  post  office  in  England.  The  word  “Aberdeen” 
must  be  included  in  the  address  after  the  name  of  the 
ship.  The  charge  for  such  radio-telegrams  is  lOj'Sd  per 
word. 


Marconi  Welcomed  in  Spain 

l^EWS  of  the  arrival  in  Spain  of  Guglielmo  Marconi 
and  of  the  enthusiastic  popular  reception  accorded 
to  the  distinguished  inventor  in  that  country  serves  to 
draw  attention  to  a voyage  which  has  been  pronounced 
comparable  in  a way  to  the  venture  of  Columbus.  The 
voyage  of  the  Electra  has  excited  great  interest  in  scien- 
tific circles. 

Marconi  expects  upon  his  voyaging,  which  may  be  ex- 
tended, to  make  a special  study  of  atmospheric  and  me- 
teorological conditions  as  these  may  affect  wireless  com- 
munication and  to  chart  his  findings,  it  being  expected 
that  these  will  prove  of  importance  in  respect  particularly 
to  the  problem  of  standardizing  communication  through 
the  air  in  all  parts  of  the  world. 


The  Passing  of  Theodore  Newton  Vail 

nr  HEODORE  NEWTON  VAIL,  chairman  of  the 
board  of  directors  of  the  American  Telephone  & 
Telegraph  Company,  died  April  15,  in  the  Johns  Hopkins 
Hospital,  Baltimore,  MdT 

Mr.  Vail  came  from  Jekyl  Island  recently  for  a slight 
operation.  He  had  been  in  a rather  serious  state  of  health. 
He  was  born  in  Carroll  county,  Ohio,  July  16,  1845. 

Theodore  N.  Vail  was  among  the  many  successful 
Americans  who  got  their  start  in  life  by  learning  teleg- 
raphy. This  list  of  former  telegraphers  includes  such 
men  as  Andrew  Carnegie  and  Thomas  A.  Edison,  and 
Mr.  Vail,  in  his  chosen  field,  was  as  successful  as  they 
were  in  theirs.  So  successful,  in  fact,  that  in  1907  he 
became  the  head  of  the  largest  telephone  company  in  the 
world,  the  American  Telephone  and  Telegraph  Company. 

When  Alexander  Graham  Bell  invented  the  telephone. 
Mr.  Vail  was  just  31  years  old,  but  he  quickly  saw  the 
possibilities  of  conversations  by  wire. 

His  first  line  was  from  Boston  to  Providence,  and  he 
was  ridiculed  for  the  attempt.  It  was  called  “Vail’s  side 
show”  by  the  scoffers,  but  it  really  was  the  start  of  one 
of  the  greatest  developments  in  modern  life.  Thirty-five 
years  later,  in  1915,  it  was  possible  to  talk  from  New 
York  to  San  Francisco,  and  in  the  same  year  it  was  pos- 
sible to  talk  by  wireless  telephone  from  Arlington,  Va., 
to  the  Eiffel  Tower  in  Paris  and  to  Honolulu  simulta- 
neously. 

It  was  his  frequently  expressed  belief  that  the  next 
few  years  would  produce  wireless  telephone  communica- 
tion of  practically  unlimited  distance  and  effectiveness. 


Newsy’s  Interest  in  Radio  Results  in  Robbery 

npHE  burglar  who  appropriated  a complete  wireless 
A receiving  apparatus  from  a supply  house  in  New 
Haven,  Conn.,  has  been  captured.  LeRoy  B.  Dortche, 
age  15  years,  is  the  name  the  accused  gave  at  police  head- 
quarters. He  said  he  was  a student  of  radio  and  intended 
setting  the  apparatus  up  in  his  home  and  “listening  in” 
on  distant  radio  stations  of  the  world.  He  said  he  de- 
livered morning  papers  about  the  city,  and  while  out 
early  in  the  morning  he  took  advantage  of  the  oppor- 
tunity to  secure  the  instruments,  which  he  had  yearned 
for  ever  since  he  became  interested  in  radio-telegraphy. 


American  Freighter  Mystic  Rescued  by  Radio 


T>  ADIO  advices  received  by  the  Naval  Communication 
Service  announced  that  the  coast  guard  cutter 
Ossipee  had  found  the  disabled  American  freighter  Mystic 
400  miles  east  of  Sandy  Hook  and  was  standing  by.  The 
Mystic  sent  a call  for  help  saying  that  she  was  disabled 
and  was  out  of  fuel  and  fresh  water.  The  disabled  vessel 
was  bound  from  Avonmouth  for  New  York. 
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The  3,000-Mile  Iowa  Radio  Relay  Test 

TP  HE  Iowa  Aerial  Daylight  Relay  test  with  neighboring 
states,  covering  a territory  of  about  500,000  square 
miles,  was  successfully  carried  out,  according  to  Clifford 
W.  Patch,  district  superintendent  of  Iowa.  The  message, 
sent  around  to  a number  of  stations,  was  planned  to  dis- 
cover how  rapidly  the  various  stations  could  receive  and 
transmit  messages.  Many  cities  in  Iowa,  Illinois,  Wis- 
consin, Minnesota  and  North  Dakota  participated  in  the 
test. 

The  message,  which  was  started  from  Patch’s  station 
in  Dubuque,  read:  “Progress  today  depends  more  and 
more  upon  speed  and  snap.  Radio  furnishes  the  speed. 
You  furnish  the  snap.” 

The  message  was  sent  on  three  routes.  Route  number 
one,  beginning  at  Dubuque  and  ending  at  Minneapolis, 
was  the  longest,  and  the  message,  starting  at  8 o’clock, 
closed  at  10  o’clock.  There  were  twenty-six  stations  on 
this  route,  through  which  the  message  had  to  be  relayed. 


Radio  Compass  Guides  Airplanes 

A RADIO  compass  for  airplanes  which  will  enable 
them  to  locate  other  planes  accurately  regardless 
of  weather  conditions  has  been  successfully  tested  by 
navy  flyers.  On  a recent  trip  of  the  NC-3  from  Phila- 
delphia to  Pensacola  that  machine  and  another  from 
Anacostia,  D.  C.,  field  were  equipped  with  the  new 
compass. 

Officials  at  Anacostia  kept  in  communication  with  the 
NC-3  constantly  by  wireless  and  took  bearings  at  stated 
intervals  on  both  planes  by  means  of  the  compass. 

The  two  planes  were  directed  toward  each  other  from 
the  field  until,  when  sixty-five  miles  apart,  the  compass 
of  each  came  into  operation,  confirming  their  positions 
and  establishing  communication. 


SOS  Radio  Service 

DISTRESS  calls  from  two  vessels,  each  outbound  from 
New  York,  were  received  by  radio  recently  stating 
both  ships  were  fast  filling  with  water.  Assistance  was 
rushed  to  them. 

The  first  SOS  was  received  from  the  freighter  E.  A. 
Morse,  which  was  steaming  for  Genoa.  It  said:  “We 
have  no  steam;  are  filling  rapidly.”  She  was  then  280 
miles  southeast  of  New  York. 

“We  may  be  able  to  keep  afloat  for  two  or  three  hours,” 
ran  a later  radio  from  the  Morse.  The  Acushnet,  a coast 
guard  cutter,  and  the  San  Mateo,  bound  from  Boston  to 
the  West  Indies,  headed  for  the  disabled  craft. 

The  wooden  steamer  William  O’Brien,  three  days  from 
New  York  bound  for  Rotterdam,  wirelessed  from  a posi- 
tion about  500  miles  east  of  Philadelphia : 

“Hatch  covers  off ; taking  water  rapidly.  Please  stand 
by.” 

The  coast  guard  cutter  Acushnet,  which  has  been 
searching  for  the  disabled  steamer  William  O’Brien,  re- 
ported by  wireless  that  she  found  the  sea  covered  with 
fuel  oil  and  a name  board  of  the  steamer  drifting  about 
500  miles  east  of  New  York.  An  empty  life  boat  was 
picked  up  in  the  same  locality. 

It  is  feared  the  steamer  went  down  not  long  after  she 
had  asked  for  assistance  during  a gale.  She  left  New 
York  for  Rotterdam. 


Radio  Brings  Aid  to  Ship  off  Fire  Island 

'T'HE  Naval  Communication  Service  recently  received 
-*■  a wireless  announcing  that  the  Coast  Guard  cutter 
Seminole  had  taken  the  Shipping  Board  freighter  Ipswich 
in  tow  about  eighty-five  miles  east  of  Fire  Island.  The 
message  failed  to  disclose  the  nature  of  the  freighter’s 
trouble,  but  stated  the  craft  was  not  in  danger.  The  Ips- 
wich, of  3,700  tons,  was  bound  for  New  York  from 
London. 


Uncle  Sam  Has  13S  Wireless  Stations 

'T'HE  government  shore  wireless  stations  number  135, 
of  which  eighty-eight  are  in  continental  United 
States,  twenty  in  Alaska,  nineteen  in  the  Philippines, 
three  in  the  canal  zone,  two  in  Hawaii  and  one  each  in 
Porto  Rico,  Guam  and  Samoa.  The  government  ship 
stations  total  470. 
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Band  rendering  dance  music  that  was  transmitted  by  radiophone 


Pacific  Coast  Radio  Compass  Stations 

pOG  will  soon  be  robbed  of  its  dangers  to  Pacific  Coast 
shipping  by  means  of  radio.  The  opening  of  the 
naval  radio  compass  stations  on  the  Pacific  Coast  is  but 
a few  weeks  off.  The  first  will  be  four  stations  at  the 
entrance  of  San  Francisco  Bay,  at  Point  Montara;  Bird 
Island,  near  Point  Benita;  Point  Reyes,  north  of  Point 
Reyes  lighthouse,  and  Farallon  Islands. 

The  method  of  operation  is  based  on  determining  the 
direction  of  radio  waves.  The  vessel,  concealed  in  fog, 
sends  out  radio  signals.  Each  of  the  radio  stations  in- 
tercept these  signals,  and  by  compass  radio  determines 
from  which  direction  they  come.  Each  station  notifies  a 
central  station,  which  in  turn  notifies  the  vessel  the  pre- 
cise direction  it  is  from  the  station,  and  these  directions 
charted  show  by  intersection  of  the  lines  the  vessel’s  pre- 
cise location. 

Due  to  shortage  of  enlisted  personnel,  the  opening  of 
all  stations  cannot  be  expected  at  present,  but  it  is  the 
intention  to  open  at  the  earliest  possible  date  one  station, 
probably  Bird  Island,  at  the  northern  enrance  of  the 
Golden  Gate,  as  soon  as  personnel  can  be  trained. 


Radio  Realizes  the  Horse  Marines 

pNGLISH  sea  captains  are  betting  on  the  races — by 
wireless.  The  first  week  of  the  opening  of  flat  rac- 
ing brought  a number  of  turf  transactions  flashed  from 
the  high  seas,  passengers  as  well  as  ship  masters  and  of- 
ficers ordering  their  bookmakers  to  place  bets  on  “live 
ones.” 

A system  of  flashing  racing  “tips”  by  radio  is  being 
fast  developed. 
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Radio  Telephony  Across  Oceans  and 

Continents 

By  Dr.  Alfred  N.  Goldsmith 

Director  of  the  Radio  Laboratory,  The  College  of  the  City  of  New  York 


'T'HE  recent  announcement 
.-*•  by  Senatore  Marconi  that 
we  may  shortly  expect  to  tele- 
phone by  radio  across  the  At- 
lantic and  that  regular  service 
will  be  available,  is  both  start- 
ling and  encouraging.  It  is 
clear,  for  example,  that  in  the 
comparatively  near  future  the 
president  of  any  large  corpor- 
ation will  be  able,  from  his 
desk  in  any  town  in  the 
United  States,  to  telephone  to 
the  managers  of  his  branch 
offices  in  distant  countries. 

In  effect,  London,  Rome, 

Paris,  Tokio,  Cape  Town  and 
Buenos  Aires  will  be  as  much 
within  his  immediate  reach  as 
his  next-door  neighbor. 

This  revolutionary  step  for- 
ward in  communication  marks 
the  beginning  of  a new  era. 

From  the  days  when  fast  run- 
ners laboriously  carried  mes- 
sages over  moderate  distances 
to  fall  exhausted  at  the  end  of 
their  trying  trip,  communica- 
tion has  never  been  quite  cap- 
able of  meeting  all  the  de- 
mands on  it.  The  loss  of 
time  in  getting  word  to  the 
other  man  is  more  of  a brake 
on  efficient  business  than  almost  any  other  single  fac- 
tor; but  there  has  been  tremendous  progress  made, 
and  more  is  expected  for  the  near  future.  Already  it 
is  possible  to  send  radio  messages  from  the  United 
States  to  Hawaii  and  Japan  on  the  one  hand  and  to 
England,  France,  Italy  and  Norway-  on  the  other. 

The  great  stations  now  in  existence  in  the  United 
States,  or  planned  for  the  immediate  future,  will  extend 
this  range  of  communication  until  telegraph  messages 
can  be  sent  speedily  to  any  corner  of  the  world. 

A very  natural  question  which  the  individual  user  of 
the  radio  telephone  of  the  future  will  desire  to  have 
answered  is:  “How  shall  I send  a radiophone  message 
to  Mr.  William  Brown  in  London?  Just  what  will  I 
have  to  do  to  get  the  connection  and  to  talk  to  him  ? How 
will  it  sound?  And  what  will  it  cost?”  It  is  fortunately 
possible  to  answer  some  of  these  questions  fairly  definitely 
today. 

All  that  Mr.  Smith  will  have  to  do  in  New  York  to 
talk  to  Mr.  Brown  in  London,  is  to  take  his  telephone 
receiver  off  the  hook  and  ask  either  for  “Radio  Long 
Distance”  or  for  the  number  of  the  special  high  power 
radio  telephone  transmitting  station  which  will  carry  his 
voice  across  the  Atlantic.  As  soon  as  he  gets  the  long 
distance  radio  station,  he  will  be  asked  by  the  operator 
to  whom  he  wishes  to  speak.  On  giving  the  name  and 
address  of  the  desired  man  in  London,  he  will  be  told 
to  “Hang  up  the  receiver,  please.  We  will  call  you  when 
your  party  is  ready.”  In  a few  minutes  his  telephone 
bell  will  ring,  and  he  will  be  told  “Your  party  is  ready: 


go  ahead,  please”;  and  he  will 
be  in  touch  with  his  corre- 
spondent in  London. 

It  will  not  be  necessary  for 
him  to  leave  his  office  or  his 
home,  or  wherever  he  happens 
to  be,  to  telephone  to  any  point 
that  he  desires.  Every  tele- 
phone subscriber  will  become 
automatically  a subscriber  to 
the  radio  telephone  without 
further  expense  or  trouble  on 
his  part. 

As  regards  the  connection 
itself,  it  is  certain  that  the 
speech  will  be  clear  and  easily 
understood.  There  may  be  a 
little  difficulty  about  the  langu- 
age when  a subscriber  in  Rio 
de  Janeiro  talks  with  a sub- 
scriber in  Vladivostok,  Russia, 
but  this  cannot  be  blamed  on 
the  radio  telephone.  We  shall 
all  have  to  become  accomplish- 
ed linguists  to  utilize  to  the  full 
the  immense  possibilities  of 
this  new  means  of  long  dis- 
tance communication.  Or  else 
the  long  deferred  hope  of  the 
adoption  of  Esperanto,  or  some 
such  universal  language,  will 
have  to  be  realized. 

As  regards  the  cost  of  a 
radiophone  message  to  far  distant  cities,  this  will  natural- 
ly depend  on  a number  of  things  which  cannot  be  accur- 
ately measured  today.  Of  course,  the  further  the  mes- 
sage must  be  carried  by  wire  lines  to  the  radiophone  sta- 
tions, the  more  expensive  it  will  be.  And  the  further  the 
radiophone  stations  send  it  over  ocean  or  continent,  the 
higher  the  cost.  And  the  time  of  day  and  speed  with 
which  the  connection  is  demanded  will  probably  have  to 
be  considered  also.  If  a man  is  willing  to  telephone  dur- 
ing the  slack  period  late  in  the  evening  or  early  in  the 
morning,  he  will  probably  get  reduced  rates. 

In  any  case,  it  is  clear  that  the  radiophone  should  not 
be  used  for  casual  gossip  between  Chicago  and  Mel- 
bourne, Australia.  On  the  other  hand,  it  is  likely  that 
the  rates  for  a three-minutes  talk  to  London,  Paris,  Rome, 
or  any  other  of  the  greater  European  capitals  from  the 
chief  American  cities,  will  be  well  within  reason  and 
entirely  worth  while  if  important  matters  are  to  be 
handled.  During  the  slack  hours  the  rates  will  probably 
be  such  as  to  permit  the  use  of  the  radiophone  on  special 
family  occasions,  such  as  weddings,  births  and  so  on,  even 
by  most  of  us. 

Of  course,  the  chief  users  of  the  long  distance  radio- 
phone will  be  the  larger  commercial  interests  and  the 
banking  houses.  Their  business  is  handled  best  at  high 
speed,  on  short  notice,  and  by  competent  men  in  effect 
speaking  face  to  face.  There  are,  however,  many  other 
uses  of  the  radio  telephone,  which,  while  less  spectacular 
and  over  shorter  distances,  will  nevertheless  be  verv 
valuable  to  society.  Ships  at  sea  will  be  in  telephone 


Dr.  Goldsmith,  who  looks  forward  to  a not  far  distant  date  when 
every  telephone  subscriber  will  have  direct  access  to  the  radio 
telephone 
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Dr.  Goldsmith's  radiophone  >et.  showing  the  dozen  vacuum  tubes  which 
were  used  to  generate  several  horsepower  for  wireless  telephony  regularly 
conducted  over  a distance  of  ISO  miles 

touch  with  land.  Any  traveler  who  is  immune  from  sea- 
sickness should  have  no  difficulty  in  calling  up  his  office 
from  mid-ocean  and  making  sure,  by  direct  question 
and  answer,  that  all  is  going  well.  Or  he  can  call  up 
the  other  side  of  the  ocean,  personally  arrange  for  ac- 
commodations, and  even  make  his  business  appointments 
and  outline  the  matters  he  wishes  to  talk  over  when  he 
arrives.  If,  as  now  seems  likely,  the  radio  telephone  is 
used  to  a considerable  extent  on  the  better  through-trains, 
the  railroad  trip  will  be  much  less  of  a loss  of  time  than 
it  is  at  present.  The  traveler  on  the  future  Pullman, 
equipped  with  its  radio  telephone  set,  will  be  in  personal 
contact  with  any  point  in  the  country  which  he  desires  to 
reach.  In  fact,  if  a passenger  on  the  "20th  Century- 
Limited”  desires  to  speak  by  telephone  direct  to  a pas- 
senger on  the  “Mauretania,”  in  mid-ocean,  or  to  a busi- 
ness associate  in  Madrid,  it  is  quite  within  the  bounds  of 
possibility  that  he  will  be  able  to  do  so. 

The  man  who  does  not  want  to  be  reached  by  those 
who  want  to  speak  to  him  him  will  not  have  much  chance 
in  the  future.  As  soon  as  he  approaches  any  telephone 
booth  or  enters  his  office  or  home,  he  is  at  one  end  of 
a wire,  the  other  end  of  which  reaches  practically  to  any 
important  point  in  the  habitable  globe. 

To  carry  out  the  plans  mentioned,  will  require  the 
erection  of  a number  of  high  power  radiophone  stations 
here  and  abroad.  These  sending  and  receiving  stations 
will  be  connected  to  the  ordinary  telephone  lines  of  the 
country  in  which  they  are  situated.  That  is  all  that  is 
necessary  to  enable  them  to  be  fully  used  by  the  telephone 
subscribers  of  that  country.  Every  radiophone  message- 
will  go  by  the  wire  lines  from  the  subscriber  to  the  radio- 
phone transmitting  stations,  then  by  radio  across  ocean 
or  continent  to  be  received  at  the  radiophone  receiving 
station  and  automatically  transferred  to  the  wire  lines 
in  the  distant  country  leading  to  the  called  party.  The 
reverse  holds  for  everyhing  the  called  party  says,  (t  will 
be  noticed  that  the  spoken  words  are  automatically  trans- 


ferred twice,  once  at  the  radio  transmitting  station  and 
once  at  the  radio  receiving  station.  This  will  be  done  in- 
stantaneously and  accurately  without  human  intervention, 
by  the  remarkable  "amplifiers”  which  have  recently  come 
into  extensive  use.  So  that,  long-distance  telephone  com- 
munication will  have  in  it  two  short  wire  links,  on  each 
side  of  the  ocean  and  a long  stretch  of  air,  which  will  be 
bridged  entirely  by  radio. 

There  are  two  important  ways  of  transmitting  wireless 
telephone  messages  successfully;  the  bulb  and  the  alter- 
nator. 

The  bulb  method  uses  vacuum  tubes,  which  look  like 
large  lamps  but  have  remarkable  possibilities  in  the  way 
of  producing  and  controlling  the  highly  special  currents 
required  to  carry  a radiophone  message.  These  bulbs  are 
made  of  special  glass  which  will  not  melt  when  subjected 
to  a high  temperature  and  other  difficult  conditions  of 
operation.  Inside  the  bulb,  from  which  practically  all  the 
air  must  be  carefully  removed,  are  placed  appropriate 
metal  parts.  One  of  these  is  the  brightly  glowing  fila- 
ment, somewhat  as  in  an  ordinary  tungsten  lamp.  An- 
other is  a plate  of  some  special  metal,  usually  tungsten  or 
nickel.  A third  metal  part  known  as  the  grid  may  be 
placed  in  the  tube.  Or  else,  to  accomplish  similar  results 
in  a different  way,  a third  metal  part  may  be  fastened 
outside  the  tube.  These  lamps,  which  in  their  way  are  as 
wonderful  as  the  one  used  by  Aladdin  to  evoke  the  genii, 
are  capable  of  taking  the  faintest  electric  currents  and 
“amplifying”  or  increasing  their  effect  until  hundreds  or 
thousands  of  horse  power  are  controlled  by  the  voice  of 
the  speaker!  These  bulbs  are  also  capable  of  producing 
currents  that  alternate  or  reverse  millions  of  times  in  a 
second!  In  a smaller  form,  they  are  used  for  receiving 
the  signals  as  well. 

The  original  effect  on  which  these  bulbs  are  based  was 
discovered  by  Edison,  but  they  were  first  successfully 
applied  in  a basic  and  fundamental  way  to  radio  teleg- 
raphy by  Professor  Fleming,  the  eminent  English  electri- 
cal engineer.  Substantial  improvements  have  been  made 
in  these  bulbs  by  Dr.  de  Forest,  the  American  inventor. 
Dr.  Langmuir  of  the  Research  Laboratory  of  the  General 
Electric  Company,  and  Mr.  Roy  A.  Weagant  of  the  Radio 
Corporation  of  America.  America  can  well  be  proud  of 
the  share  her  scientists  and  engineers  have  played  in  the 
development  of  this  remarkable  device,  the  vacuum  tube 
amplifier,  oscillator  and  modulator. 

When  one  of  these  bulbs  does  not  supply  sufficient 
power  to  telephone  by  radio  the  desired  distance,  a num- 
ber of  them  may  be  connected  up  to  work  together  suc- 
cessfully. 
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Nearly  five  years  ago  the  writer  used  a radiophone  set 
employing  these  bulbs  as  shown  in  the  illustration.  It 
will  be  seen  that  a dozen  of  these  large  “radio  lamps” 
were  used  to  generate  several  horsepower  which  was 
then  sent  out  from  the  aerial  wire  system  stretched  over 
the  buildings  of  the  College  of  the  City  of  New  York, 
also  shown  in  an  accompanying  illustration.  This  set 
enabled  the  writer  to  telephone  by  radio  to  Schenectady, 
160  miles  distant,  at  almost  any  time.  This  was  by  no 
means  the  greatest  distance  over  which  the  words  could 
be  heard  when  conditions  were  favorable.  In  fact,  words 
spoken  at  the  Laboratory  in  New  York  were  clearly  heard 
in  North  Dakota,  1,300  miles  distant,  on  numerous  occa- 
sions! At  the  time  this  work  (which  was  carried  on  in 
conjunction  with  the  General  Electric  Company)  was 
done,  it  was  close  to  being  the  world’s  long-distance  rec- 
ord for  radio  telephone  communication. 

Interesting  work  along  these  lines  has  been  carried 
on  by  the  United  States  Navy  and  the  Western  Elec- 
tric Company.  Not  only  were  long  distance  tests 
carried  out,  but  excellent  radio  telephone  communica- 
tion with  airplanes  and  over  short  distances  for  mili- 
tary purposes  were  achieved. 

The  equipment  used  by  the  English  Marconi  Com- 
pany to  telephone  across  the  Atlantic  recently  was  very 
similar  in  nature  and  operation  to  that  used  by  the 
writer  and  mentioned  above.  It  also  consists  of  a 
numlber  of  appropriate  bulbs,  acting  together,  and  pro- 
ducing the  “modulated  aerial  current”  needed  for  this 
purpose.  In  the  writer’s  earlier  experiments  it  was 
found  possible  to  talk  by  radio  telephone  from  points 
quite  distant  from  the  laboratory.  For  example,  speak- 
ing from  a residence  seven  miles  away  from  the  lab- 
oratory, it  was  possible  to  transfer  every  word  spoken 
automatically  to  the  radio  telephone  and  send  it  out 


to  the  desired  destination.  This  was  quite  along  the 
lines  mentioned  above. 

There  is  a second  way  of  sending  radio  telephone 
messages,  using  an  alternator.  The  form  found  most 
desirable  in  America  and  giving  excellent  results  is 
known  as  the  “Alexanderson  Alternator”  after  its 
inventor,  Mr.  E.  F.  W.  Alexanderson,  Chief  Engineer 
of  the  Radio  Corporation  of  America.  These  machines 
were  developed  by  the  General  Electric  Company  over 
a long  period  of  years  and  are  powerful  and  sturdy 
generators  of  the  currents  required  to  send  over  long 
distances.  It  is  likely  that  the  alternator  will  compete 
successfully  or  even  supersede  the  bulb  radio  telephone 
transmitter  when  very  long  distances  are  to  be  cov- 
ered. These  machines  are  triumphs  of  careful  engi- 
neering. Their  rotating  parts,  made  of  the  finest  steel 
with  most  accurate  machining,  spin  at  an  unusually 
high  speed  and  require  careful  balancing  and  center- 
ing. They  have  proven  themselves  capable  of  handling 
heavy  radio  telegraph  traffic  from  the  United  States 
to  our  Allies  through  the  war. 

When  President  Wilson  sailed  to  Europe  on  the 
“George  Washington,”  radio  telephone  messages  from 
Secretary  Daniels  of  the  Navy  in  Washington  were 
sent  to  the  President  all  the  way  to  France.  The 
equipment  used  was  the  Alexanderson  alternator  with 
its  bulb  and  magnetic  amplifier  controls.  More  re- 
cently, radio  telephone  messages  have  been  repeatedly 
sent  from  the  New  Brunswick,  N.  J.,  station  of  the  Radio 
Corporation  of  America,  to  France,  using  this  equipment. 

Efficient  radio  telephone  service  in  America  requires 
two  things : mastery  of  the  art  in  America,  and  proper 
working  arrangements  with  competent  foreign  radio 
companies.  Fortunately,  both  of  these  conditions  have 
been  met. 

Quite  recently,  the  General  Electric  Company  and 
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the  Marconi  Wireless  Telegraph  Company  of  America 
concluded  arrangements  whereby  their  radio  interests 
in  the  future  will  be  handled  by  a great  all-A!merican 
company,  the  Radio  Corporation  of  America.  Suitable 
working  arrangements  have  also  been  made  between 
the  Radio  Corporation  and  the  English  Marconi  Com- 
pany and  its  associated  companies.  Controlling,  as 
it  does,  practically  all  the  high  power  stations  in  the 
United  States  (with  the  exception  of  those  belonging 
to  the  United  States  Navy),  with  American  engineers 
and  capital  back  of  it,  and  strongly  fortified  by  suit- 
able arrangements  with  its  foreign  correspondents, 
the  Radio  Corporation  will  unquestionably  maintain 
the  present  high  standing  of  radio  in  the  United  States 
and  insure  our  future  prestige  and  standing. 

One  of  the  powerful  Alexanderson  alternators  used 
for  radio  telephony  at  the  New  Brunswick  station  of 
the  Radio  Corporation  is  shown  herewith.  Controlled 
by  the  delicate  voice  currents,  such  machines  as  this 
will  carry  the  spoken  word  over  land  and  sea.  The 
beneficial  influence  of  this  triumph  of  science  will  be 
felt  in  many  different  ways.  The  speeding  up  of  busi- 
ness and  production,  the  ready  correspondence  with 
our  friends  in  times  of  emergency,  the  simplification 
of  foreign  affairs  in  diplomacy  and  the  safety  of  life 


Marconi  as  he  is  today;  this  picture  shows  the  distinguished  inventor  on 
board  his  yacht  shortly  after  he  announced  that  there  will  soon  be  regular 
radiophone  service  across  the  Atlantic 


at  sea  will  be  but  a few  of  the  great  results  of  radio 
telephony  in  the  future.  As  communication  advances, 
the  world  shrinks  and  dwellers  in  far  distant  lands 
become  our  next-door  neighbors. 


What  the  Amateur  Can  Learn  from 


the  Navy 

By  Robert  J.  McAusland,  Jr. 


Vf  R.  LAWRENCE  C.  F.  HORLE,  formerly  United 
States  Navy  expert  radio  aide,  in  a talk  before 
the  Radio  Club  of  America  recently,  made  it  clear  to 
anyone  familiar  with  the  development  of  amateur  re- 
ceivers, that  history  can  and  did  repeat  itself  in  the 
case  of  the  navy  receiver  design. 

Although  Mr.  Horle’s  talk  thoroughly  covered  the 
trend  of  development  for  the  period  of  the  last  three 
years,  we  shall  not  attempt  to  explain  in  detail  all  of 
the  designs.  The  problem  that  confronted  the  navy 


Figure  1 — Front  view  of  CM  294C  receiver 

consisted  of  the  following  elements:  Facing  war,  it 

became  necessary  to  produce  large  numbers  of  re- 
ceivers for  use  on  naval  boats,  which  would  live  up  to 
the  severe  service  required.  The  specifications  laid 
down  for  these  receivers  were  five  in  number.  First, 
they  must  have  a wide  range  of  wavelengths ; second, 
they  must  have  a high  selectivity  and  sensibility  over 
the  range  covered;  third,  ease  of  operation  must  be 
secured,  so  that  inexperienced  operators  could  be 
used;  fourth,  the  design  must  be  light  and  compact 
and  yet  capable  of  giving  service  during  heavy  gun- 


fire; and,  fifth,  ease  and  economy  in  manufacture  were 
of  paramount  importance. 

The  method  by  which  the  navy  found  solutions  to 
these  problems  led  to  the  development  of  apparatus 
of  standardized  design  incorporating  the  features  just 
outlined. 

The  reader  may  find  some  points  of  interest  in  the 
navy  design  and  by  utilizing  them  he  may  find  a so- 
lution of  his  problems  along  the  lines  of  the  above 


Figure  2 — Rear  view  of  receiver  built  by  Marconi  Co.  for  the  U.  S.  Navy 


mentioned  five  specifications.  For  example,  many  an 
amateur  may  use  to  advantage  such  standard  parts 
as  condenser  plates,  knobs,  binding  posts,  etc.,  which 
he  can  buy  cheaply  in  the  open  market,  and  by  as- 
sembling some  of  his  own  apparatus  save  a few  dollars. 

Figures  1 and  2 show  respectively  the  front  and 
rear  views  of  a CM  294C  receiver,  designed  for  the 
navy  by  the  Marconi  Wireless  Telegraph  Company, 
having  a range  of  250  to  3100  meters  on  an  antenna 
of  .0008  mfd.  and  55  microhenries  inductance — the 
ordinary  navy  antenna.  In  figure  3 is  given  the  wir- 
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ing  diagram  of  the  device,  clearly  showing  each  of  the 
parts  and  their  function  in  the  circuit. 

A study  of  the  front  view,  which  is  practically  the 
standard  layout,  will  show  that  the  parts  have  been 
very  logically  arranged.  Primary  and  secondary  con- 


Figure 3— Wiring  diagram  of  CM  »4C  receiver  showing  connections  and  function  of  each  unit 


densers  are  at  the  two  sides  and  near  the  bottom,  at 
just  the  right  height  for  ease  of  manipulation  by  the 
operator,  while  the  two  and  three  point  inductance 
switches  for  the  secondary  and  primary  coils  are  placed 
above  their  respective  condensers,  at  a place  demanded 
by  their  lesser  usage.  A neat  feature  of  the  design  is 
that  as  the  inductance  switches  are  turned  from  point 
to  point,  the  pointer  shown  above  the  condenser  knob 
is  automatically  operated  by  a cam  movement  to  the 
proper  wavelength  scale  on  the  condenser  dial.  Furth- 
er, these  inductance  switches  are  so  arranged  as  to  put 
the  primary  condenser  either  in  series  or  in  parallel 
with  the  primary  loading  coil  as  required  by  the  set- 
ting. Coupling  and  tickler  coupling  in  the  center,  and 
the  other  controls  such  as  detector  test,  stopping  con- 
denser, etc.,  offer  a logically  useful  layout  and  an 
extremely  neat  appearance.  One  more  characteristic 
is  the  secondary  fine  adjustment  device  for  tuning  the 
secondary  circuit  accurately.  This  is  really  only  a 
train  of  three  gears  driving  the  secondary  condenser 
through  an  idler,  the  reduction  being  ten  to  one.  The 
principal  use  of  this  device  is  to  take  care  of  small 
changes  of  condenser  setting  when  tuning. 

Figure  2 shows  the  details  of  the  design.  The  fine 
adjustment  gear  and  idler  are  clearly  shown.  The 
condenser,  whose  values  are  .0045  primary  and  .0032 
secondary  in  the  usual  Class  I design,  are  made  of 
5-inch  diameter  aluminum  plates,  32  mils  thick.  The 
balanced  plate  type  condenser,  in  which  one-half  the 
rotor  plates  are  located  on  one  side  of  the  shaft  and 
the  other  half  on  the  other  side,  as  shown  in  figure  4. 
was  adopted  as  standard  practice  later.  This  idea 
by  eliminating  the  heavy  counter  weight  of  the  usual 
design,  will  reduce  the  cost  of  the  amateur  condenser. 

Details  of  the  inductance  coils  are  noteworthy.  The 
navy  coils  were  invariably  wound  with  Litzendraht 
on  natural  dilecto  tubing  4 inches  inside  diamteter  and 
4 yi  inches  outside  diameter,  a saving  in  efficiency  for 
the  longer  wave  stations,  say  above  1000  meters.  Be- 
low this  value  the  litz  is  of  little  use.  Primary  and 
secondary  tubes  were  nearly  always  located  at  right 
angles  to  prevent  direct  coupling  from  primary  to 
secondary  load.  In  some  of  the  later  sets  it  was 


found  necessary  to  provide  additional  protection 
against  this  by  placing  a shielding  partition  between 
the  two  circuits.  The  secondary  coil  is  wound  in  four 
distinct  sections  to  cut  down  the  distributed  capacity 
of  the  coils. 

' i There  were  two  distinct  classes  of 

- .:■■■!  navy  receivers.  These  were  based  on 

two  different  researches  to  obtain  the 
best  inductance  resistance  ratio  for  the 
coil.  The  first  type  was  based  on  the 
idea  that  a high  capacity  and  a small  in- 
ductance would  be  the  best.  Hence  all 
the  first  group  of  receivers  had  the 
characteristics  outlined  above.  This 
assumption  was  found  incorrect,  as  will 
be  seen  by  a study  of  the  decrement  of 
a receiver  circuit.  It  can  be  shown  that 
for  a given  wave  length,  the  decrement 
varies  inversely  as  the  cube  root  of  the 
inductance.  Hence  the  greater  the  in- 
ductance the  less  the  decrement  the  re- 
ceiver introduces.  The  second  group  of 
receivers  were  almost  identical  with  the 
first  group  except  the  condensers, 
which  were  about  one-quarter  as  large, 
and  the  inductance  correspondingly 
larger.  Coils  were  now  made  of  No. 
20-38  litz  rather  than  the  No.  3-16-38, 
which  had  been  the  previous  practice. 
The  amateur  will  find  the  former  litz  better  than  the 
latter.  A great  improvement  was  also  made  by  building 
the  detector  valve  directly  into  the  receiver.  When  you 
consider  that  a foot  of  lead  introduces  disturbing  ca- 
pacities of  the  order  of  .000003  mfd,  the  advantage 
of  this  arrangement  is  clear.  Careful  shielding  also 
was  done.  Best  practice  shows  that  complete  shield- 
ing inside  the  receiver  box  with  1/16  inch  soft  copper, 
and  shielding  of  the  telephone  cords  with  flexible 
copper  braiding  will  give  best  results  and  prevent 
electrostatic  couplings. 


/ rubber, 


FjgussQ- 


Use  /ocA  washers  or 
sMer  nufsf/ghf 

figure  6 


Figure  A — Balance  plate  type  condenser 

Figure  6— Shock-proof  mounting  for  audio  frequency  tube 

Let  us  now  turn  to  the  amplifiers  the  navy  built, 
which  in  all  cases  were  manufactured  as  units  sep- 
arate from  the  receiver.  The  type  of  circuit  used — 
the  ordinary  transformer  coupled — is  shown  in  figure 
5.  At  first  air  core  transformers  were  used,  but  later, 
iron  cored  came  into  practice,  and  that  is  the  best  pres- 
ent day  design.  Two-mil  carbon  steel  was  found  the 
best  but  three-mil  silicon  steel,  which  is  a little  less 
expensive,  will  give  the  amateur  almost  as  good  results 
for  the  radio  frequency  transformers.  In  the  diagram 
shown,  three  radio  frequency  and  three  audio  frequency 
amplifiers  are  assembled  in  one  unit,  each  amplifier 
being  shielded  from  the  other.  This  makes  expensive 
construction  and  should  be  avoided  by  the  amateur. 
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as  the  advantage  over  the  method  outlined  above  is 
very  small.  Another  point  for  the  amateur  to  remem- 
ber who  has  a noisy  and  vibrating  room  to  work  in 


is  that  shockproof  mountings  are  not  needed  for  the 
radio  frequency  amplifier  tubes.  A good  cheap  shock- 
proof  mounting  for  the  audio  frequency  tube  is  shown 
in  figure  6.  It  consists  of  a sheet  or  several  strips  of 


rubber  % inch  thick,  mounted  as  shown.  For  a noisy 
place  it  will  be  found  that  an  inductance  of  100  micro- 
henries inserted  in  series  with  the  grid  of  the  first  tube 
will  filter  out  extraneous  noises.  This  was  invented 
particularly  for  weeding  out  induction  from  the  mag- 
neto on  aeroplanes. 

The  navy  added  to  the  knowledge  about  transfor- 
mers, particularly  that  each  transformer  gives  best 
results  at  a given  wave  length.  Below  is  a list  of  pos- 
sible designs  for  you  to  try  out.  All  coils  are  wound 
with  No.  36  single  silk  enameled  wire,  on  closed  iron 
core  transformers,  sections  of  which  are  not  exactly 
known,  but  which  probably  fill  up  the  inside  hole  of 
the  coil. 


Primary 

Dimensions  in  inches 

Indue. 

Working  Range  Best  Point 

or  Sec. 

OutBide 

Inside 

Thick 

(l*hy) 

Turns 

(meters) 

(meters) 

Both 

1.75 

1.25 

.22 

19.5 

800 

2000-8000 

5500 

Both 

1.75 

1.25 

.11 

8.7 

400 

800-3200 

1800 

Both 

1.05 

.825 

.11 

.80 

100 

200-800 

450 

Prim. 

Sec. 

1.75 

1.75 

1.25 

1.25 

.12 

.24 

468  1 
830  j 

6000-24000 

14000 

Prim. 

Sec. 

Core 

H'sq. 

.11* 

Gap  .72 
thick 

» 

170  1 
190  J 

300-1100 

700 

It  is  earnestly  hoped  that  in  the  above  outline,  the 
reader  may  find  sufficient  information  to  try  out  some 
new  apparatus  for  himself,  and  profit  by  the  navy’s 
experience. 


The  “Casey”  Free  Radio  Schools 


By  William  M.  Bolger 


Wanted — Any  number  of  industrious  ex-service  men  and  women  for 
a free  scholarship  in  either  elementary  or  vocational  training  by  the 
Knights  of  Columbus.  Mutt  not  object  to  sacrificing  two  hours  each 
alternate  evening;  must  be  regular  and  consistent  in  attendance.  To 
qualify  must  have  served  in  army,  navy  or  marine  corps,  army  nurse 
service,  or  have  an  honorable  discharge  from  War  or  Navy  department. 
Apply  to  any  Knights  of  Columbus  council  near  your  town  or  city. 
Courses  free:  wireless  telegraphy,  auto  mechanics,  acetylene  welding, 
commercial  law,  English,  arithmetic,  stenography  and  typewriting,  sales- 
manship, advertising,  journalism,  etc. 

'T'HE  above  invitation  extended  to  former  service  men 
and  women  has  been  responded  to  by  some  100,000 
students  who  are  now  attending  the  chain  of  free  even- 
ing schools  under  the  auspices  of  “Casey”  from  the  Cana- 
dian border  to  the  cactus  plains  of  Texas  and  from  the 
bustling  Atlantic  seaboard  across  the  continent  to  the 
Golden  Gate  and  picturesque  northwest.  More  than  six 
and  one-half  millions  of  dollars  have  been  laid  aside  to 
give  the  ex-service  men  and  women  an  opportunity  to 


make  up  for  the  time  they  lost  in  serving  Uncle  Sam  in 
the  World  War. 

The  Knights  have  gone  into  the  education  business 
with  a vim.  William  J.  McGinley,  the  Supreme  Secre- 
tary, and  himself  a “wireless  fan,”  has  decided  to  so  de- 
velop this  particular  course  that  before  next  winter  ar- 
rives the  K.  of  C.  will  be  able  to  transmit  by  relay  wire- 
less messages  from  New  York  to  the  Golden  Gate,  from 
Kansas  to  Texas,  from  Washington  to  Oregon  and  other 
far  distant  points. 

The  students  of  the  San  Francisco  school  recently  sent 
out  a message  which  was  to  be  picked  up  along  the  route 
to  New  York  City.  Every  station  “listening  in”  reported 
afterwards  the  time  and  contents  of  the  message,  but  on 
account  of  the  low  voltage  they  were  not  able  to  transmit 
any  considerable  distance.  With  the  establishment  of 


Ex-»ervice  men  attending  the  wireleas  clais  of  the  K.  of  C.  school  at  Portland,  Ore.,  one  of  twenty  schools  for  free  Instruction  of  those  who  served 

with  the  colors 
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several  more  radio  schools  where  there  is  a distance  of 
several  hundred  miles  intervening,  the  K.  of  C.  will  be 
able  to  skip  across  the  transcontinental  aerial  route  and 
keep  the  schools  testing  the  ability  and  progress  of  its 
individual  student  body. 

J.  F.  Maher,  radio  instructor  in  the  K.  of  C.  school  at 
Savannah,  Ga.,  reports  establishing  direct  communica- 
tion with  another  experimental,  station  in  Washington, 
D.  C.,  located  at  1744  Corcoran  street,  and  adds : 
“Every  night  we  hear  amateur  stations  as  far  north  as 
Massachusetts,  and  west  to  Kansas.” 

The  K.  of  C.  schools  will  shortly  be  allowed,  accord- 
ing to  Mr.  McGinley,  to  send  a postal  card  to  every 
amateur  station  whose  call  letter  they  pick  up.  In  this 
way  they  will  be  able  to  render  invaluable  data  to  the 
amateurs  throughout  the  country  regarding  the  sending 
power  of  their  apparatus. 

The  supplementary  chain  of  evening  schools  were  con- 
ceived at  the  Peace  Convention  of  the  K.  of  C.  last 
August  and  within  three  months  time  had  become  a 
reality.  A group  of  educators  from  various  parts  of  the 
country  constituted  the  committee  which  planned  the  na- 


tion-wide supplementary  evening  schools.  In  New  York 
City  the  wireless  school  at  240  West  51st  Street  is  never 
lacking  in  steady  attendance.  It  has  been  in  communica- 
tion with  the  Boston  school,  another  in  Delaware,  and 
has  communicated  with  the  steamships  off  Fire  Island 
and  other  points  adjacent  to  the  harbor. 

There  are  approximately  twenty  radio  schools  now  lo- 
cated in  different  cities  under  the  auspices  of  the  Knights. 
An  interesting  sidelight  on  the  attendance  is  the  fact 
that  many  army  nurses  are  taking  the  course.  In  a sur- 
vey made  of  the  radio  schools  it  was  found  that  they 
maintain  a high  record  for  attendance  and  that  the  stud- 
ents are  deeply  interested  in  their  work  which  makes  it 
less  hard  for  the  faculty. 

Several  of  the  teachers  in  the  schools  are  men  who 
formerly  served  with  the  signal  corps  of  the  Army  and 
radio  service  of  the  Navy.  In  many  of  the  schools  the 
students  spend  the  first  hour  with  the  wireless  and 
second  period  with  the  class  in  electricity.  With  the  re- 
sumption of  the  fall  term  of  the  K.  of  C.  schools  this 
autumn  it  is  planned  to  have  several  more  radio  classes 
established  and  a complete  relay  service  that  will  take  in 
a radius  of  at  least  2,500  miles. 


A New  Three  - Electrode  Vacuum  Tube 


A NOVEL  type  of  three-electrode  vacuum  tube  has 
been  evolved  by  John  Scott-Taggart.  This  tube  dif- 
fers from  the  usual  pattern  in  that  the  grid  takes  the  form 
of  a metal  plate  close  to  the  filament,  while  the  anode,  also 
in  the  form  of  a metal  plate,  is  placed  diametrically  op- 
posite and  on  the  other  side  of  the  filament.  The  tube  is 


P plate  10  m/m  x 10  m/m  x 0.008"  nickel  sheet. 

G plate  22  m/m  x 10  m/m  x 0.008"  nickel  sheet. 
Filament  F crimped  25  m/m  x 2/3  mils  tungsten  wire. 
Distance  F to  P,  9 m/m. 

Distance  F to  G,  2 m/m. 

It  will  be  seen  from  the  curves  that  varying  voltages  on 


Figure  1 — The  new  type  of  three-electrode  tube 


illustrated  in  figure  1.  The  filament  F is  arranged  verti- 
cally, the  tube  support  being  a nickel-iron  spring  which 
keeps  the  filament  taut.  The  anode  P is  a small  metal 
plate  placed  at  a considerable  distance  from  the  filament. 
The  control  electrode  which  takes  the  place  of  a grid  is 
in  the  form  of  a large  metal  plate  G,  situated  within  a 
few  millimetres  of  the  filament  F.  The  curves  in  figure 
2 were  obtained  with  a vacuum  tube  which  possesses  the 
following  dimensions: 


G will  cause  variations  in  the  anode  current  to  P,  causing 
the  tube  to  operate  in  a very  similar  manner  to  an  ordi- 
nary three-electrode  tube  with  the  grid  placed  between 
the  filament  and  plate.  An  increase  of  control  potential 
causes  an  increase  of  anode  current,  and  vice  versa.  It 
will  be  seen  that  parts  of  the  curves  lying  to  the  left  of 
the  ordinate  through  zero  potential  on  the  control  elec- 
trode are  very  regular  and  similar  to  those  obtained  with 
an  ordinary  vacuum  tube.  When,  however,  the  control 


Digitized  by 


Google 


June,  1920 


PROGRESS  IN  RADIO  SCIENCE 


17 


electrode  is  made  positive  with  respect  to  the  filament,  it 
will  be  seen  that  the  curves  commence  to  lean  over  rapid- 
ly to  the  right.  The  electrode  G is  now  drawing  to  itself 
an  appreciable  portion  of  the  electrons  emitted  from  the 
filament.  The  effect  is  far  more  marked  than  in  the  case 
of  an  ordinary  vacuum  tube,  since  the  plate  is  a more 
suitable  electrode  for  absorbing  the  electrons  than  a fine 
wire  grid.  To  the  right  of  the  zero  ordinate  the  curves 
become  less  regular  when  the  control  potentials  reach 
higher  positive  values  than  those  shown  in  curves  A,  B 
and  C.  The  anode  currents  reach  a saturation  value  and 
then  begin  to  decrease.  This  effect  is  shown  in  figure  2 
by  the  D curve,  which  corresponds  to  75  volts  on  the 
anode  and  0.6  amp.  through  the  filament.  The  anode  sat- 
uration current  is  reached  at  S.  An  increase  of  control 
potential  now  causes  the  anode  current  to  drop,  electrons 
which  formerly  went  to  the  anode  are  now  being  drawn 
to  the  control  electrode. 

The  same  effect  is  obtainable  with  an  ordinary  vacuum 


tube,  but  the  comparatively  sharp  bend  at  S is  far  more 
marked  in  the  case  of  this  special  tube.  This  is  explained 
by  the  fact  that  the  control  electrode  is  of  such  a nature 
as  to  absorb  electrons  very  rapidly.  From  the  curves  it 
will  be  seen  that  the  amplification  obtainable  is  not  as  high 
as  in  the  case  of  the  more  usual  types  of  vacuum  tubes, 
in  which  the  grid  is  placed  between  the  filament  and 
anode.  When  tested  on  an  actual  amplifier,  the  results, 
however,  are  almost  as  good.  The  representative  point 
should  preferably  move  only  along  the  negative  portion 
of  the  curve. 

The  tube  operates  efficiently  as  a detector,  the  point  S 
being  specially  suitable  for  strong  signals,  both  half- 
oscillations producing  decreases  of  anode  current.  The 
vacuum  tube  also  operates  excellently  as  an  oscillator  or 
self-heterodyne  receiver  with  100  volts  on  the  anode  and 
6 volts  across  the  filament. 

No  doubt  the  characteristics  and  general  properties  of 
the  tube  could  be  greatly  improved  by  further  research. 


An  Oscillating  Current  Generator 


T EE  DE  FOREST  has  devised  a high  frequency  gen- 
erator  which  he  claims  is  simple  and  efficient.  With 
reference  to  the  figures,  1 designates  an  evacuated  vessel 
provided  with  two  chambers  which  are  united  by  a nar- 
row passage  4.  In  these  two  chambers  a mercury  elec- 
trode or  a mercury  amalgam  electrode  is  placed.  A 
source  of  electromotive  force,  indicated  at  7,  supplies  the 
current  to  the  electrodes  to  heat  them  and  causes  a vapor 


Figure  1 — Circuit  showing  hook-up  of  the  oscillating  current  generator 

arc  column  to  form  in  passage  4.  In  chamber  3A,  forming 
part  of  the  evacuated  vessel  and  communicating  with  the 
mercury  arc  passage,  are  located  two  cold  electrodes,  9 
and  10,  arranged  at  different  distances  from  the  vapor 
arc  column  maintained  in  the  vertical  passage.  The  elec- 
trode 9 is  electrically  connected  to  one  terminal  of  a 
source  of  emf.  11.  Direct  current  is  used  for  this  pur- 
pose. The  other  terminal  of  this  same  source  is  connect- 
ed to  one  of  the  cathode  electrodes,  for  example,  5.  The 
circuit  connection  between  these  two  last  mentioned  elec- 
trodes also  contains  an  “inertia”  coil,  as  indicated  at  12. 
The  electrodes  9 and  10  must  be  kept  cool.  This  may  be 
accomplished  in  several  ways.  In  the  case  of  the  elec- 
trode 9,  a simple  arrangement  is  shown  wherein  a reser- 
voir which  is  provided  with  pipes  opening  upon  the  elec- 
trode 9 and  adapted  to  allow  a cooling  medium  such  as 
air,  water,  etc.,  to  circulate  through  it.  The  electrode  10 
may  be  of  any  shape;  in  the  illustration  it  is  in  the  form 
of  a bent  hollow  grid  with  extensions  projecting  out 
through  the  walls  of  the  tube  to  allow  the  circulation  of 
air  or  oil  through  it.  The  cooling  medium  may  he  sup- 
plied from  the  one  reservoir,  but  for  the  sake  of  avoiding 
confusion  in  the  drawing,  this  connection  is  not  shown. 

An  oscillating  circuit  is  connected  to  the  electrodes  9 
and  10,  the  circuit  consisting  of  a condenser  and  an  in- 
ductance. A switch,  or  make-and-break  device,  is  also 
placed  in  series  with  this  oscillating  circuit  and  its  elec- 


trodes. A high  resistance,  19,  is  also  connected  between 
the  grid  and  the  vapor  arc  column  in  the  vertical  passage 
to  form  a “leak”  path  between  these  electrodes,  the  pur- 
pose of  this  leak  being  to  carry  off  the  excess  charge 
which  may  accumulate  on  the  grid  and  thereby  reduce 
the  efficient  operation  of  the  oscillator. 

DeForest  finds  that  if  a second  oscillating  circuit  is 
established,  which  includes  the  electrode  9 and  the  vapor 


Figures  2,  3,  4— Detail*  of  the  evacuated  chambers,  showing  electrodes, 
passage  for  vapor  arc  column  and  hollow  grid 

arc  in  the  vertical  passage,  and  an  inductance  and  a con- 
denser 20  and  21,  all  in  series  with  each  other,  the  oscilla- 
tions set  up  in  the  original  oscillating  circuit  are  increased 
in  intensity  provided  the  period  of  the  second  circuit  is 
made  equal  to  that  of  the  first.  It  is  not  essential,  how- 
ever, to  use  this  second  circuit,  but  when  the  two  circuits 
are  employed,  they  should  be  inductively  coupled  as 
shown. 

An  output  circuit  may  also  be  associated,  either  induc- 
tively or  conductively,  with  one  or  both  of  the  circuits. 
In  the  arrangement  shown,  the  output  circuit  is  made  up 
of  a variable  inductance  connected  between  the  radiating 
antenna  and  the  earth  in  the  usual  way.  The  natural 
period  of  this  output  circuit  should  be  equal  to  that  of 
the  first  oscillating  circuit. 

DeForest  states  that  he  has  as  yet  been  unable  to  fully 
and  completely  understand  the  operation  involved  in  a 
generator  of  the  type  described.  He  has  found,  however, 
that  such  an  arrangement  does  operate  as  a generator  of 
high  frequency  oscillations  suitable  for  radio  work,  and 
whether  correct  or  not,  explains  the  phenomena  involved 
as  follows : 

If  the  generator  11  is  a direct  current  source,  a nega- 
tive current  is  set  up  across  the  oscillator  by  means  of  the 
thermions  passing  from  the  hot  electrode  (vapor  arc  in 
passage  4 ) to  the  cold  electrode  9.  A negative  charge 
impressed  upon  the  grid  will  greatly  reduce  the  electron 
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now  from  the  vapor  arc  to  the  cold  electrode  9,  or  in  side  is  made  positive  relative  thereto.  The  reduction  of 
other  words,  will  increase  the  potential  drop  between  the  the  positive  potential  at  one  terminal  of  the  condenser 
cold  electrode  and  the  hot  electrode.  Therefore,  if  the  and  on  the  plate  causes  a sudden  increase  of  positive 
electrical  connection  between  the  grid  and  the  plate,  9,  current  from  the  generator,  which  again  charges  one 
be  suddenly  established  by  closing  the  make-and-break  terminal  of  the  condenser  positively  and  again  sets  up  a 
switch,  the  positive  potential  of  the  plate  and  of  the  posi-  negative  current  across  the  coil  to  the  other  terminal  of 
five  terminal  of  condenser  18,  will  be  suddenly  increased,  the  condenser  and  to  the  grid.  This  inrush  of  negative 
Further,  any  positive  charge  on  the  grid  will  be  rapidly  charge  to  the  grid  will  again  reduce  the  electron  flow 
carried  away  by  action  of  the  negatively  charged  elec-  from  the  hot  electrode  to  the  cold  electrode,  that  is,  will 
trons  from  the  hot  electrode  attached  thereto,  inasmuch  still  further  increase  the  positive  potential  of  the  plate 
as  the  capacity  of  the  stopping  condenser,  15,  is  small,  and  the  corresponding  terminal  of  the  condenser  with 
Thus  a difference  in  potential  is  quickly  established  be-  respect  to  the  other  terminal  of  the  condenser.  Thus  the 
tween  the  two  terminals  of  the  condenser.  The  inductance  condenser  will  once  more  begin  to  discharge  a positive 
coil,  16,  prevents  this  difference  of  potential  across  the  current  through  the  coil  and  the  entire  action  as  above 
condenser  from  immediately  equalizing,  and  in  conse-  described  will  be  repeated,  growing  in  intensity  as  it 
quence,  an  oscillatory  discharge  is  set  up  through  the  in-  proceeds,  due  to  the  magnetic  inertia  of  the  coil,  up  to  the 
ductance.  At  the  end  of  a half  period  of  this  discharge  point  where  the  loses  in  the  circuits  and  in  the  oscillator 
the  potential  of  one  terminal  of  the  condenser  is  there-  itself  are  equal  to  any  further  increase  in  the  energy  rep- 
fore  reduced  or  made  negative,  while  that  on  the  other  resenting  the  oscillation. 

Improvements  in  Arc  Generators 


A PATENT  recently  issued  to  L.  F.  Fuller,  covers  the 
reduction  in  size,  cost,  and  weight  of  an  arc  radio 
transmitter,  and  also  provides  a transmitter  which  has  a 
D.C.  generator  which  is  safer  to  handle  than  the  gen- 
erators formerly  used  in  arc  transmitters.  The  Poulsen 
arc  radio  generator  comprises  a closed  chamber  contain- 
ing an  atmosphere  of  hydrogen  in  which  are  arranged 
electrodes  between  which  the  arc  is  formed.  The  arc  gap 
is  subject  to  a strong  transverse  magnetic  field  produced 
by  field  windings  arranged  in  the  D.C.  circuit  which  sup- 
plies the  arc.  A choke  coil  is  arranged  in  each  arm  of  the 
circuit  between  the  D.C.  generator  and  the  arc  to  prevent 
the  high  frequency  oscillations  produced  by  the  arc  from 
reaching  the  generator. 

For  purposes  of  coil  insulation,  it  has  always  been  con- 
sidered essential  to  place  the  magnetic  windings  in  the 
lead  between  the  generator  and  the  arc  electrode,  which 
is  grounded.  In  this  prior  construction,  it  is  inadvisable 
to  ground  the  frame  of  the  D.C.  generator  on  account 
of  the  large  inductive  kick  of  the  arc  magnet  winding 
which  produces  dangerous  potential  surges  which,  if  the 
frame  were  grounded,  would  be  impressed  on  the  D.C. 
generator  insulation,  causing  burn-outs.  The  generator 
frame  has,  therefore,  always  been  insulated  from  the  earth 
with  the  result  that  it  frequently  became  highly  charged, 
and  therefore,  a source  of  danger.  Also,  in  the  tropics, 
the  material  used  for  insulating  the  frame  from  earth, 
sometimes  warps  and  shrinks,  throwing  the  generator  out 
of  alignment  with  the  prime  mover.  Fuller  has  found  that 
by  combining  the  choke  and  magnet  coils  and  placing 
them  in  the  lead  which  is  connected  to  the  antenna  side 
of  the  arc  and  by  grounding  the  generator  side  of  the 
armature  to  the  generator  frame,  that  a better  and  cheaper 
construction  is  produced  than  was  possible  with  the  prior 
arrangement.  Usually,  but  not  necessarily,  the  negative 
lead  is  connected  to  the  grounded  side  of  the  arc. 

Figures  1,  2 and  3 are  respectively  a diagrammatic  rep- 
resentation of  Fuller’s  invention,  a diagrammatic  repre- 
sentation of  a modified  form  of  arc  generator,  and  an  ele- 
vation, half  in  section,  of  the  combined  magnetic  and 
choke  coils. 

The  oscillation  generator  of  the  invention  comprises 
two  electrodes,  2 and  3,  between  which  the  arc  is  formed, 
the  electrode  2 being  connected  preferably  to  the  positive 
side  of  the  electric  generation  and  to  the  antenna  and  the 
electrode  3 being  connected  preferably  to  the  negative 
side  of  the  generator  and  to  the  ground.  The  magnetiz- 
ing winding,  8,  is  arranged  in  the  lead  between  the  gen- 
erator and  the  electrode  2.  This  winding  may  be  concen- 
trated on  one  pole  or  may  be  placed  on  both  poles,  and 
when  '•o  placed,  the  winding  may  be  in  series  as  shown 


in  figure  2,  or  they  may  be  in  parallel.  The  other  lead 
connects  the  ground  electrode  directly  with  the  armature 
of  the  generator  and  this  side  of  the  armature  and  the 
generator  are  grounded.  Fuller  has  found  it  advan- 
tageous to  combine  the  magnetic  winding  and  the  choke 
coil  in  one  winding.  That  end  of  the  combined  winding 
which  is  connected  to  the  electrode  2 is  constructed  so  as 
to  serve  as  the  choke  coil  and  since  it  is  often  impossible 
to  determine  in  advance  which  end  of  the  coil  will  be 


Figures  1,  2,  3 — Wiring  circuit,  arc  generator  and  the  combined  magnetic 
and  choke  coils  respectively 


connected  to  the  electrode  on  account  of  various  features 
of  installation,  he  prefers  to  form  choke  coils  14  and  15, 
at  each  end  of  the  combined  coil.  The  turns  of  the 
winding  nearest  the  electrode  are  subject  to  higher  duty 
than  the  inner  turns  of  the  coil  and  outer  turns  14  and 
15  are  more  heavily  insulated  than  the  inner  turns. 
The  end  turns  of  both  ends  of  the  coil  are  covered  with 
increased  insulation  for  the  reason  stated  before,  but 
when  it  its  definitely  known  which  end  of  the  coil  is  to  be 
connected  to  the  electrode,  the  turns  on  that  end  only,  will 
be  provided  with  heavier  insulation. 

The  combined  coil  is  built  up  on  a spool,  16,  within 
which  the  magnet  pole  is  arranged. 
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A New  Variable  Condenser 


A NEW  method  of  condenser  construction  is  disclosed 
in  a patent  recently  issued  to  Robert  J.  Fitzgerald. 
The  main  object  of  his  invention  is  to  provide  more  ef- 
ficient and  more  easily  applied  insulation  for  the  condenser 
plates  and  as  an  important  feature  of  the  invention,  he 
coats  the  various  conducting  elements  with  a non-conduct- 
ing film,  permanently  deposited  thereon  and  enveloping 
the  conductor.  This  non-conducting  film  or  jacket  is  of 
such  a character  that  it  is  not  affected  by  the  temperature, 
chemical  or  electric  conditions  with  which  the  condenser 
is  subjected.  As  an  example  of  such  a film,  an  enamel 
composition  of  such  character  that  it  may  be  backed  onto 
the  plates  may  be  employed. 

In  the  accompanying  drawings,  one  embodiment  of  the 
invention  is  illustrated  on  a large  scale  so  far  as  the  thick- 
ness of  certain  parts  is  concerned,  in  order  to  facilitate 
illustration.  Figure  1 is  an  inverted  plan  view.  Figure  2 
is  a section  of  the  line  2-2  of  figure  1.  Figure  3 is  an 
enlarged  view  of  one  of  the  elements. 

In  the  form  shown,  the  condenser  is  mounted  on  a slab 
of  any  suitable  non-conducting  material.  Several  station- 
ary condenser  plates  of  semi-circular  form  are  rigidly 
secured  to  this  slab  by  connecting  bolts  or  other  suitable 
means  and  the  plates  are  held  in  spaced  relationship  by 
spacers.  The  single  rod  15  extends  through  the  plates 
approximately  at  the  center  of  the  curvature  and  is  posi- 
tioned at  the  center  of  the  curvature  of  the  stationary 
plates,  which  are  shown  as  cut  away  midway  of  the 
straight  line,  to  form  a recess  receiving  the  shaft  as  is  the 
usual  apparatus. 

By  means  of  this  invention,  the  use  of  separate  insula- 


plates  is  avoided.  Each  plate  carries  its  own  insula- 
and  in  case  of  the  breakage  of  insulation  of  any  plate, 


Figures  1,  2,  3 — Details  of  the  variable  condensers 


the  plate  may  be  readily  retnoved  and  replaced  by  a new 


Condenser  Construction 


T N THE  construction  of  condensers  where  solid  dielec - 
A trie  is  used,  intimate  contact  between  the  surfaces  of 
the  conducting  plates  and  the  insulating  sheets  is  highly 
desirable.  If  there  are  spaces  present  between  the  con- 
ducting sheets  and  the  dielectric,  the  capacity  of  the  con- 
denser is  cut  down  owing  to  the  larger  distances  between 
the  plates  and  the  capacity  of  different  elements  varies 


Figure  1 — Assembly  of  the  conducting  and  dielectric  plates 


because  of  the  irregularity  of  such  spaces.  Furthermore, 
the  dielectric  medium  lacks  uniformity  since  it  consists  at 
some  points  solely  of  mica  and  at  other  points  of  mica 
and  air,  or  impregnating  compound,  if  the  latter  be  em- 
ployed. 

In  figure  1,  William  Dubilier  shows  a method  whereby 
the  inconvenience  above  mentioned  may  be  avoided.  Be- 
tween the  hard  conducting  plates  3,  and  the  dielectric 
plates  1,  are  interposed  conducting  plates  made  of  soft 
foil.  The  assembly  is  then  subjected  to  an  extremely 
high  pressure  of  the  order  of  several  thousand  pounds, 
with  the  result  that  the  faces  of  the  conducting  plates  and 
insulating  sheets  are  intimately  connected  and  brought 
into  absolute  union,  with  each  other;  for  instance,  if  mica 


be  employed  as  a dielectric,  its  hairy  and  minutely  irregu- 
lar surface  will  be  imbedded  into  absolute  union  with 
the  conducting  plates  so  as  to  eliminate  any  small  voids 
or  spaces  between  the  same;  that  is,  the  soft  foil  works 
itself  into  the  depressions  of  the  mica  sheet  at  the  same 
time  maintaining  perfect  connection  with  the  hard  copper 
conducting  sheet,  3. 

Dubilier  also  shows  his  method  of  adjusting  fixed  con- 
densers in  order  that  they  may  have  a predetermined 
capacity  value.  Figure  2 shows  condenser  sections  set  up 
and  connected  in  series  in  order  to  form  a condenser 
which  will  withstand  high  electromotive  forces.  Hereto- 
fore, condensers  made  of  a large  number  of  conducting 
plates  and  insulating  sheets  have  been  tested  after  being 
completed,  and  the  capacity  adjusted,  by  tearing  off  or 
adding  the  required  number  of  insulating  sheets  and  con- 
ducting plates  to  bring  the  capacity  within  the  necessary 
limits.  After  adjusting  the  capacity  in  this  way,  there  is 
a certain  amount  of  “patch  work’’  on  each  condenser, 
which  is  obviously  undesirable,  and  it  is  necessary  to 
change  the  terminal  connections  of  the  conducting  plates 
in  order  to  accommodate  a greater  or  smaller  number,  as 
may  be  required.  In  some  instances,  condensers  made 
up  of  several  condenser  sections  have  been  employed, 
each  of  such  sections  consisting  of  a number  of  conduct- 
ing plates  and  insulating  sheets  bound  together  and  the 
terminals  of  the  sections  connected  in  series  or  in  parallel 
to  make  up  the  complete  condenser.  The  capacity  of  con- 
densers of  this  latter  type  has  been  brought  within  de- 
sired limits  by  tearing  off  or  building  on  the  necessary 
number  of  conducting  plates  and  insulating  sheets  to  the 
last  section.  This  practice  is  open  to  the  sarrfe  objections 
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as  above  mentioned  and  also  to  the  further  disadvantage 
that  the  removal  of  conducting  plates  from  the  last  or 
end  section  may  reduce  the  area  or  effective  surface  of 
the  latter  to  such  an  extent  as  to  give  a breakdown  in 
that  section.  In  condensers  where  high  potentials  are  to 
be  withstood,  it  is  desirable  to  distribute  the  potential 
over  a large  number  of  condenser  sections  in  order  that 
no  single  section  may  be  subjected  to  undue  stress.  Fig- 
ure 2 shows  a condenser  of  the  last  mentioned  type  in 
which  the  disadvantages  heretofore  encountered  in  mak- 
ing capacity  adjustment  are  avoided.  In  making  up  a 
condenser  of  any  desired  capacity,  several  sections  are 
built  up  and  the  individual  capacity  of  each  section  is 
made  of  such  value  that  when  approximately  the  number 
of  sections  necessary  to  provide  a complete  condenser  of 
approximately  the  desired  capacity,  are  connected,  the 
addition  or  withdrawal  of  a section  from  the  complete 
condenser  will  produce  a change  in  the  capacity  of  the 
condenser  less  than  the  permissible  error.  In  other 
words,  when  about  the  proper  number  of  sections  have 
been  connected,  the  capacity  of  the  complete  condenser  is 
tested  and  one  or  more  sections  added  on  or  removed,  as 
may  be  necessary. 

Since  the  capacity  of  the  sections  has  been  so  chosen 
that  when  the  approximate  desired  capacity  has  been 
reached,  the  addition  or  removal  of  a section  will  produce 
a change  in  capacity  well  within  the  permissible  variation 
from  standard.  It  is  also  possible  to  bring  the  capacity 
of  the  condenser  to  a value  within  the  prescribed  limits 
in  the  above  manner. 


Controlling  the  Amplitude  of  Radio 
Frequency  Continuous  Oscillations 


T T has  been  found  that  an  electron  discharge  device 
A comprising  an  incandescent  cathode,  a co-operating 
anode,  and  a discharge  controlling  member  of  the  grid 
inclosed  in  an  evacuated  envelop  may  be  employed  for 
producing  radio  frequency  oscillations.  In  order  to  secure 
this  result  a source  of  energy  is  placed  in  the  plate  circuit 
of  the  device,  which  includes  the  cathode,  the  anode,  and 
an  inductance,  and  -this  circuit  is  coupled  with  the  grid 
circuit,  which  includes  the  cathode  and  grid,  and  a second 
inductance.  If  a suitable  degree  of  coupling  is  provided  be- 
tween the  two  circuits  enough  energy  is  transferred  from 
the  plate  circuit  to  the  grid  circuit  to  impress  upon  the 
grid  the  potential  necessary  to  control  the  flow  of  current 
in  the  plate  circuit  in  the  desired  manner.  In  some  cases 
the  electrostatic  coupling  betwen  the  two  circuits,  which 
is  always  present  by  reason  of  the  capacity  between  the 
electrodes,  is  sufficient  to  bring  about  the  desired  result. 
In  other  cases  this  is  supplemented  in  various  ways,  as, 
for  example,  by  a coupling  between  the  inductances  in  the 
two  circuits,  or  by  an  additional  electrostatic  coupling  con- 
sisting of  a condenser  between  the  grid  and  anode,  or  by 
a combination  of  the  two  forms  of  coupling.  Because  of 
the  unidirectional  conductivity  of  the  electron  discharge 
device,  the  current  in  the  plate  circuit  will  usually  be 
pulsating  in  character.  For  practical  purposes,  however, 
it  may  be  considered  as  being  made  up  of  two  compon- 
ents, one  a constant  direct  current,  and  the  second  an 
alternating  current  superimposed  upon  the  direct  current. 
In  order  to  utilize  this  alternating  component  in  a radiat- 
ing system  it  has  been  customary  to  couple  a coil  in  the 
antenna  with  the  plate  circuit  inductance.  It  has  also 
been  customary  to  employ  variable  condensers  in  the  plate 
or  grid  circuits,  or  in  both  circuits,  for  tuning  the  system 
to  produce  the  desired  frequency  of  oscillations.  With 
the  systems  heretofore  employed,  in  order  to  secure  maxi- 
mum efficiency  of  output,  it  has  also  been  necessary  that 


the  antenna  should  be  tuned  to  the  same  frequency  as  the 
system  which  produces  the  oscillations. 

Dr.  A.  N.  Goldsmith  provides  a system  in  which  the 
entire  tuning  may  be  accomplished  by  varying  one  of  the 
constants  of  the  antenna,  and  in  which  the  necessity  of  an 
inductive  coupling  between  the  antenna  and  the  system 
producing  oscillations  is  avoided.  In  accomplishing  this 
object  the  grid  and  plate  circuit  inductances  are  included 
directly  in  the  antenna,  and  the  capacity  of  the  antenna  is 
made  use  of  in  place  of  the  condensers  previously  em- 
ployed for  tuning  the  grid  or  plate  circuits. 

In  case  it  is  desired  to  utilize  the  radio  frequency  oscil- 
lations produced  by  the  electron  discharge  device  for  the 
transmission  of  sound  waves,  it  has  been  proposed  to 
superimpose  upon  the  grid  circuit  of  the  device  a variable 
current  produced  by  means  of  the  sound  waves  which  it 
is  desired  to  transmit.  With  this  arrangement  the  degree 
of  control  which  can  be  secured  is  limited  to  some  extent 
by  the  amount  of  energy  which  can  be  controlled  by  an 
ordinary  telephone  transmitter.  Hence  it  will  be  apparent 
that  if  means  are  provided  for  amplifying  the  current  vari- 
ations produced  by  the  telephone  transmitter  a larger  de- 
gree of  control  may  be  secured.  A further  object  of  this 
arrangement  is  to  provide  simple  and  efficient  means  for 
amplifying  the  audio  frequency  current  produced  by  the 
telephone  transmitter.  In  accomplishing  this  an  audio 
frequency  coupling  is  used  between  the  grid  and  plate 
circuits.  When  the  telephone  current  is  superimposed 
upon  the  grid  circuit  corresponding  but  amplified 
variations  are  produced  in  the  current  in  the  plate 
circuit.  These  amplified  current  variations  are,  by 
means  of  the  audio  frequency  coupling  fed  back  into  the 
grid  circuit,  and  as  a result  of  the  audio  frequency  poten- 
tial variations  upon  the  grid  are  made  much  greater  than 
it  is  possible  to  secure  by  means  of  the  original  telephone 
current  alone. 
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As  indicated  in  the  drawing,  an  electron  discharge  de- 
vice is  used  which  comprises  an  electron  emitting  cathode 
of  filamentary  form,  a plate-shaped  anode,  and  a grid 
interposed  between  the  cathode  and  the  anode,  all  inclosed 
in  an  evacuated  envelop.  The  plate  circuit  of  this  device 
includes  the  cathode,  anode  and  inductance  and  a direct 
current  generator.  Current  for  heating  the  cathode  to 
cause  it  to  omit  electrons  is  supplied  by  a battery,  the 
means  for  regulating  the  heating  current  which  is  cus- 
tomarily used  being  omitted  in  order  to  simplify  the 
drawing.  The  grid  circuit  comprises  the  cathode,  grid, 
an  inductance  and  coils  9 and  10  of  transformers  adapted 
to  the  transformation  of  audio  frequency  currents,  for 


example,  the  iron  core  transformers  11  and  12.  The  an- 
tenna may  be  connected  to  the  top  of  the  inductance 
through  a tuning  coil  or  directly  connected  to  the  top  of 
coil,  depending  upon  the  antenna  characteristics,  and  the 
radiating  system  is  grounded  through  inductances  8 and  5. 
With  the  connection  thus  far  described  the  grid  and  plate 
circuits  are  coupled  electrostatically  by  reason  of  the 
capacity  between  the  electrodes  and  this  coupling  is  sup- 
plemented by  the  capacity  of  the  antenna  which  is  in  effect 
connected  between  the  grid  and  anode.  The  relative  posi- 
tions of  coils  5 and  8 may  also  be  made  such  as  to  furnish 
any  desired  degree  of  inductive  coupling  between  the  two 
circuits. 

It  is  desirable  to  have  the  effective  impedance  in  the 
output  circuit  of  an  oscillation  discharge  device,  or  several 
such  devices  in  parallel  or  series,  equivalent  to  the  net  in- 
ternal impedance,  which  is  mostly  resistance,  of  such  de- 
vice or  devices.  This  requires  the  introduction  of  the 
antenna  reactance  and  resistance  into  the  oscillating  cir- 
cuit with  a transformer  ratio  which  is.  in  general  different 
from  unity  so  as  to  obtain  the  most  efficient  operation. 
The  coil  15  provides  such  a means  of  varying  the  ratio 
of  transformation  whereby  the  antenna  reactance  and  re- 
sistance are  introduced  into  the  oscillating  circuit,  and  a 
condenser  in  the  antenna  circuit,  usually  in  the  ground 
lead,  would  provide  a similar  means  of  adjustment  though 
in  the  opposite  sense. 

The  arrangement  thus  described  is  adapted  to  produce 
radio  frequency  continuous  oscillations,  the  frequency  of 
which  may  be  varied  by  varying  the  tuning  of  the  system 
by  means  of  the  tuning  coil.  The  tuning  of  the  system 
may  also  be  varied  by  varying  the  inductance  of  coil  8 or 
coil  5.  or,  if  desired,  a variable  condenser  may  be  con- 
nected between  the  bottom  of  coil  5 and  ground  as  shown 
in  figure  1A.  It  will  also  be  apparent  that  the  desired 
result  may  be  obtained  by  varying  any  two  or  more  of 
the  above-mentioned  elements.  In  order  to  control  the 
amplitude  of  the  oscillations  thus  produced  in  accordance 
with  the  amplitude  of  the  current  produced  by  sound 
waves,  current  from  the  telephone  transmitter  supplied  by 
a local  battery  is  caused  to  flow  through  the  primary  of  the 


transformer  11.  When  the  transmitter  is  acted  upon  by 
sound  waves,  a variable  telephone  current  will  flow 
through  the  primary  of  the  transformer.  The  potential 
of  the  grid  is  thus  caused  to  vary  in  accordance  with 
variations  in  the  telephone  current  and  the  amplitude  of 
the  oscillations  produced  in  the  antenna  will  thereby  be 
varied  in  accordance  with  the  variations  in  the  current 
through  the  transmitter.  The  current  in  the  plate  circuit 
will  vary  in  the  same  way.  This  current  will  now  have 
in  addition  to  the  radio  frequency  component  an  audio  fre- 
quency component  which  varies  in  accordance  with  the 
variations  in  the  telephone  current,  and  this  component 
is  caused  to  flow  through  the  primary  of  transformer  12, 
and  is  thus  superimposed  upon  the  grid  circuit  causing 
a further  increase  in  the  amplitude  of  the  audio  frequency 
potential  variations  upon  the  grid,  provided  the  coils  19, 
9,  20  and  10,  are  connected  in  such  a way  as  to  give  the 
proper  polarity  to  secure  the  reinforcing  action.  The 
condenser  in  the  plate  circuit  which  shunts  the  primary 
20  is  given  such  a value  that  it  offers  a low  impedance  to 
the  radio  frequency  component  of  the  plate  circuit  by  a 
high  impedance  to  the  audio  frequency  component.  The 
condenser  which  shunts  secondaries  of  transformers  11 
and  12  is  also  given  such  a value  that  it  offers  a low  im- 
pedance path  to  the  radio  frequency  component  of  the 
current  in  the  grid  circuit.  The  condenser  may  be  em- 
ployed for  shunting  the  source  of  current  in  order  that 
the  radio  frequency  component  of  current  in  the  plate 
circuit  will  not  be  compelled  to  pass  through  this  source. 

In  the  arrangement  shown  in  figure  2,  a plurality  of 
electron  discharge  devices  connected  in  parallel  are  em- 
ployed for  producing  oscillations,  the  cathodes  of  all  of 
these  devices  being  supplied  with  heating  current  by  com- 
mon battery.  In  this  case  the  source  of  current  instead 
of  being  connected  in  series  in  the  plate  circuit  is  con- 
nected in  the  parallel  branch,  and  an  inductance  is  em- 
ployed to  prevent  the  radio  frequency  component  of  the 
plate  current  from  flowing  through  the  source  and  to  in- 
sure efficient  production  of  radio  frequency  energy.  The 
coil  25  acts  as  a maintaining  inductance  in  that  it  gives  rise 
to  radio  frequency  potential  differences  at  its  terminals. 
The  result  is  that  the  plate  circuit  voltage  of  the  electron 


discharge  device,  that  is,  the  voltage  between  filament  and 
plate,  is  variable  with  a radio  frequency  component.  Be- 
cause of  the  phase  of  the  grid  potential  control,  the  volt- 
age is  highest  when  the  internal  resistance  in  the  bulb  is 
highest  between  plate  and  filament,  and  the  external  volt- 
age is  least  when  the  energy  is  absorbed  per  cycle  in  the 
discharge  device,  and  increased  efficiency  results.  The 
condenser  in  the  second  branch  of  the  plate  circuit  serves 
to  prevent  the  direct  current  component  of  the  plate  cur- 
rent from  flowing  through  this  branch.  In  this  case  sep- 
arate condensers  27  and  28  are  employed  for  shunting 
the  coils  9 and  10  instead  of  the  jingle  condenser  22. 
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An  Improved  Arc  Generator 


f M.  MACKAY  discloses  an  invention  which  com- 
prises  an  apparatus  for  producing  high  frequency 
electrical  oscillations  from  either  D.C.  or  low  frequency 
A.C.  The  object  of  this  invention  is  to  provide  a means 
for  generating  oscillations  which  is  of  greater  stability 
than  arc  oscillations  heretofore  used,  and  to  generate  high 
frequency  waves  which  are  substantially  free  from  har- 
monics and  of  relatively  large  power.  The  electrodes  be- 


Figure  1 — The  ere  generator  and  diagram  of  connections 


ing  practically  non-consuming  and  not  being  brought  into 
contact  when  the  arc  is  started,  the  arc  gap  may  be 
accurately  and  permanently  fixed.  The  apparatus  em- 
bodying this  invention  comprises  an  oscillating  circuit 
containing  electrodes,  one  of  which  consists  of  refractory 
material  operable  at  incandescence  above  2000°  C.  in  a 
gas  substantially  inert  with  respect  to  the  incandescent 
electrode  and  at  a pressure  high  enough  to  suppress  elec- 
trical disintegration  of  the  electrode. 

Figure  1 shows  the  device  with  a diagram  of  electrical 
connections,  and  figure  2 shows  a modification  in  which 
the  arc  of  the  oscillator  is  subjected  to  a magnetic  field. 
Referring  to  figure  1,  the  arc  is  produced  between  a 
cathode  and  an  anode  connected  to  a source  of  energy. 
The  cathode  comprises  a coiled  conductor  and  a more 
massive,  pointed  arcing  tip  which  is  located  close  to  and 
in  good  thermal  relation  with  the  coiled  conductor  7.  The 
cathode  consists  preferably  of  ductile  tungsten  or  tanta- 
lum. A heating  current  may  be  carried  to  the  cathode  by 
the  conductors  9 and  10,  which  may  also  consist  of  tung- 
sten and  which  are  sealed  in  the  usual  way  into  the  stem. 
The  anode  and  its  supporting  stem  12  preferably  con- 
sist of  tungsten  but  various  conductive  materials  may  be 
used,  such  as  carbon,  copper,  iron,  or  other  metals.  The 
anode  should  preferably  have  a heat  distributing  ca- 
pacity large  enough  to  enable  it  to  operate  continuously 
below  the  temperature  at  which  appreciable  electron 
emission  occurs,  say,  about  700  or  800°  C.  The  envelop 
after  having  been  evacuated  of  air  and  deprived  of  water 
vapor,  is  filled  with  a dry  gas  having  little  or  no  chemical 
affinity  for  the  electrode  material  when  at  the  operating 
temperature,  such  as  hydrogen  gas  in  which  the  arc  drop 
or  voltage  consumption  is  relatively  high,  or  various  other 
gases,  for  example,  nitrogen,  carbon,  monoxid,  argon, 
meon,  mercury  vapor,  or  mixtures  of  the  above,  may  be 
used.  When  using  mercury  vapor,  the  size  and  heat  dis- 
sipating capacity  of  the  envelop  should  be  adjusted  to 
keep  the  envelop  at  a temperature  high  enough  to  main- 
tain the  mercury  vapor  at  the  desired  pressure. 

The  high  pressure  of  the  gas  may  vary  within  wide 
limits,  but  should  in  all  events,  be  high  enough  to  sup- 
press electrical  disintegration  of  the  electrodes.  Ordi- 


narily the  gaseous  pressure  should  be  materially  in  excess 
of  about  50  millimeters  of  mercury,  and  preferably  high 
enough  to  cause  most  of  the  energy  supply  by  the  arc 
to  be  expended  in  the  gas.  Pressures  of  about  2/>,  of  an 
atmosphere  have  been  used  with  good  success  where  the 
envelop  was  at  room  temperature.  Pressures  much  above 
atmospheric  pressure  endanger  the  envelop  particularly 
when  the  gas  is  subject  to  variable  heating. 

Connected  in  shunt  with  the  arc  is  a resonant  circuit 
containing  an  adjustable  condenser  and  an  adjustable  in- 
ductance coil  13  and  14.  There  is  included  also  in  this 
circuit  the  primary  coil  of  a transformer  loosely  coupled 
with  a coil  which  feeds  a consumption  circuit.  The  energy 
supply  circuit  also  contains  a resistance  18  and  inductances 
19  and  20. 

When  starting  the  device,  the  cathode  is  first  heated 
from  any  convenient  source,  as  for  example  a transformer. 
The  switch  22  may  then  be  closed  and  an  arc  will  pass 
between  the  electrodes.  The  heating  current  may  be  cut 
off  when  the  cathode  is  at  incandescence  and  the  arc  will 
continue  to  pass  from  the  arcing  tip  to  the  anode,  thus  the 
necessity  of  bringing  the  electrodes  into  contact  is  avoided. 
No  wandering  of  the  arc  over  the  cathode  occurs  with  the 
described  construction,  thereby  insuring  regularity  in  the 
oscillations.  By  proper  adjustment  of  the  capacity  and 
inductance  in  the  oscillation  circuit,  a desired  high  fre- 


quency current  may  be  obtained.  For  example  with  a gap 
of  about  millimeter  in  hydrogen  at  about  atmospheric 
pressure  an  arc  has  been  started  in  this  manner  between 
tungtsen  electrodes  at  about  250  volts  which  continues 
to  operate  with  about  50  volts  arc  drop.  With  a .05  mfd. 
capacity  and  .5  millihenries  inductance  in  shunt  with  the 
arc,  a current  of  about  8 amperes  was  obtained  in  the 
oscillation  circuit  with  a frequency  of  about  32000. 

As  both  the  cathode  and  the  anode  are  substantially 
non-consuming  and  as  the  electrodes  are  permanently  lo- 
cated in  the  device  in  a fixed  position  with  respect  to  each 
other,  the  length  of  the  spark  gap  remains  constant  dur- 
ing the  operation  of  the  device.  When  coupled  to  an 
antenna  circuit  in  the  usual  way.  frequencies  of  1000  or 
higher  have  been  obtained  with  a current  of  8 amperes, 
which  is  especially  suitable  for  telephonic  communication. 
The  distance  between  the  electrodes  may  be  varied  with 
the  supply  voltage,  for  example,  with  a potential  of  750 
volts  the  gap  may  be  6 or  7 millimeters  in  length.  In  some 
cases,  greater  efficiencies  may  be  obtained  by  applying  to 
the  arc  a transverse  magnetic  field  as  illustrated  in  figure 
2.  The  field  may  be  generated  by  a winding  located  op- 
posite the  arc  gap  in  series  with  the  generator. 
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A Vacuum  -Tube  Trigger  Relay 

By  J.  Scott -Taggart 


TIJ  H.  ECCLES  and  F.  W.  Jordan  have  recently  de- 
• scribed  a method  whereby  two  three-electrode 
vacuum  tubes  may  be  employed  for  the  purpose  of  ob- 
taining a trigger  relay  effect.  The  electrical  current 
from  outside  which  it  is  desired  to  detect  and  magnify  is 
applied  in  the  grid  circuit  of  the  first  tube  so  as  to  make 
it  momentarily  more  positive  with  respect  to  the  filament. 
This  results  in  an  increase  of  current  of  the  plate  circuit 


Figure  1 — Wiring  diagram  of  the  vacuum  tube  trigger  relay 


of  the  first  vacuum  tube  and  consequently  an  increase  of 
the  potential  difference  across  the  plate  circuit  resistance 
R-l  which  may  conveniently  have  a value  of  22,000  ohms, 
the  value  of  H-l  being  78  volts.  This  increased  potential 
difference  is  applied  to  the  grid  of  the  second  tube,  in  the 
grid  circuit  of  which  is  a battery  B-l  of  31  volts  which  is 
intended  to  maintain  the  grid  potential  of  the  second  tube 
in  the  neighborhood  of  zero  volts.  The  negative  voltage 
passed  on  to  the  grid  of  the  second  tube  causes  a decrease 
in  the  plate  circuit  of  the  second  tube  which  contains  the 
battery  H-2  of  74  volts  and  the  resistance  R-2  of  12,000 
ohms.  The  decrease  of  the  plate  current  of  the  second 
tube  will  result  in  a pulse  of  positive  potential  being  ap- 
plied to  the  grid  of  the  first  tube.  This  magnified  pulse 
will  assist  the  potential  already  momentarily  applied  to 
the  grid,  and  the  result  of  this  regenerative  effect  will  be 
to  cause  a large  increase  in  the  plate  current  through  the 
micro-ammeter  M,  included  in  the  plate  circuit  of  the  first 
tube.  This  condition  persists  after  the  disappearance  of 
the  initial  momentary  potential  applied  to  the  grid  of  the 
first  tube  from  the  external  source. 

The  plate  current  of  the  first  tube  is  normally  made 
very  small,  and  that  of  the  second  tube  large,  if  the  recep- 
tion of  the  incoming  potential  plate  current  of  the  first 


tube  is  large  and  that  of  the  second  tube  small.  The 
device,  therefore,  acts  as  a trigger  relay  and  it  is  neces- 
sary to  restore  the  normal  condition  by  cancelling  the 
regenerative  effect  for  an  instant.  The  micro-ammeter 
M may  be  replaced  by  a moving  tongue  relay,  using  bat- 


teries and  resistance  of  the  value  given,  the  change  in  the 
indication  of  the  micro-ammeter  M is  from  0 to  2.5  micro 
amperes.  The  iron-core  input  transformer  is  of  the  ordi- 
nary pattern.  It  is  stated  that  by  connecting  a pair  of 
telephones  across  the  primary  of  the  input  transformer 
the  relay  is  operated  with  certainty  by  snapping  the 
thumb  and  finger  at  a distance  of  5 feet  from  the  tele- 
phones, which  act  microphonically. 

Figure  2 shows  another  method  of  connecting  the  two 
tubes.  In  this  circuit,  the  values  of  R-l  and  R-2  are  100,- 
000  ohms,  while  B-l  and  B-2  have  a value  of  40  volts. 
The  battery  H has  a value  of  80  volts.  Grid  leaks  of 
several  megohms  are  connected  as  shown  across  grid  and 
filament  of  each  vacuum  tube. 
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Construction  of  a Simple  Wavemeter, 

Range  150-500  Meters 


By  A.  H.  Rice  Jr. 


THE  construction  of  a wavemeter  of 
efficient  design  is  so  simple  and 
the  benefits  to  be  derived  from  its  use 
so  numerous,  that  the  writer  feels  that 
the  small  expense  involved  in  making 
one  is  more  than  justified. 

There  are  probably  two  reasons  why 
a wavemeter  is  not  a part  of  every  ex- 
perimenter’s equipment ; first,  the  bug- 
bear of  having  it  calibrated ; and,  sec- 
ond, the  extravagance  of  possessing  an 
idle  condenser.  Both  of  these  objec- 
tions have  here  been  eliminated  and 
if  directions  are  followed  carefully,  an 
accuracy  within  5 % may  be  obtained 
without  calibration,  which  is  sufficient 
for  practical  work,  and  the  condenser, 
when  not  being  used  for  measure- 
ments, may  be  placed  in  any  part  of 
the  receiving  circuit. 

A wavemeter  consists  essentially  of 


C,-  tYounc/  tv#/) 
/3  turns  fPBO 
s.s.c  m /re 


Figure  4 — Showing  the  coil  connected  to 
condenser 

be  carefully  soldered.  The  tube  should 
be  dipped  in  shellac  and  dried  out  to 
prevent  shrinkage,  but  no  shellac 


Cr  Inductance  C-tar.  and  t • io/np.  D- Detector  P-Phones  B 
figure  i figure  2 


Buzzer 

f/gure  J 

Figures  I,  2,  3 — Connections  required  tor  various  measurements 


an  inductance  of  known  value  and  a 
variable  capacity.  A Murdock  Xo. 
A366  condenser,  having  43  plates  and 
a maximum  of  .001  mfd.  capacity  was 
selected,  as  they  have  been  found  to 
be  uniform  in  construction  and  are 
very  reasonable  in  price.  The  cor- 
responding wavelengths  for  the  va- 
rious settings  of  the  condenser  may  be 
calibrated  directly  on  a celluloid  scale 
and  this,  in  turn,  may  be  fastened  to 
the  condenser  or  they  may  be  plotted 
in  curve  form.  In  order  to  simplify 
construction,  the  latter  method  has 
been  chosen,  see  figure  5. 

The  inductance  may  be  wound  on  a 
mailing  tube  having  an  outside  di- 
ameter of  5 inches  and  about  2 inches 
long,  although,  if  there  is  a lathe  handy 
a wooden  ring  of  these  dimensions  will 
result  in  a much  better  looking  coil. 
Nineteen  turns  of  No.  20  SSC  wire  are 
necessary,  the  winding  covering  a 
space  of  about  ^ inches.  Small  bind- 
ing  posts  should  be  mounted  at  each 
end  of  the  coil,  as  indicated  in  the 
diagram,  to  which  the  terminals  should 


should  be  placed  over  the  winding. 

In  addition  to  the  inductance  and 
capacity,  a buzzer,  small  flash  light 


ficiency  of  the  transmitter  or  the  wave- 
length of  an  incoming  signal  and  the 
buzzer  is  used  as  a transmitter  to  gen- 
erate oscillations  of  known  wavelength. 

In  connecting  up  the  meter,  the  ex- 
perimenter is  advised  to  make  all  con- 
nections as  short  and  direct  as  pos- 
sible with  No.  16  bare  copper  wire, 
excepting  those  from  the  coil  to  the 
condenser,  which  should  be  made  of 
strip  brass  1/16  inch  thick,  see  figure 
4. 

Figures  1,  2 and  3 show  the  connec- 
tions required  for  various  measure- 
ments and  particular  attention  is 
called  to  the  fact  that  in  figure  1,  the 
phones  are  not  connected  across  the 
condenser,  for  if  this  were  the  case, 
their  additional  capacity  would  re- 
quire a re-calibration  of  the  meter. 

No  effort  will  be  made  to  burden  the 
reader  with  instructions  on  the  various 
methods  of  using  the  wavemeter,  as 
this  has  been  fully  covered  in  several 
complete  works  on  the  subject  and  in 
many  of  the  current  magazines. 

Reference  to  the  diagram  will  dis- 
close any  details  which  may  have  been 
omitted  in  this  description.  All  of  the 
apparatus  may  be  mounted  on  a panel 
and  placed  in  a cabinet  for  convenience 
if  desired,  but  unless  the  reader  is  an 
expert  at  woodworking,  he  is  urgently 
advised  to  turn  this  job  over  to  his 


Figure  5 — Graphic  curve  and  chart  showing  various  calibrations 

bulb  and  mineral  detector  are  neces- 
sary ; the  bulb  and  detector  are  used 
for  ascertaining  the  maximum  ef- 


cabinetmaker,  as  careful  workmanship 
here  will  make  the  wavemeter  a “thing 
of  beauty  and  a joy  forever.” 
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Wind  Your  Own  Honeycomb  Coils 

By  C.  J.  Fitch 


HP  HERE  is  no  doubt  that  honeycomb 
-*■  coils  are  the  most  practical  in- 
ductance coils  that  the  amateur  can 
find.  The  price  of  a complete  set  of 
coils  including  the  coil  mounting  is, 
however,  beyond  the  reach  of  many 
experimenters.  The  obvious  remedy 
is  to  wind  your  own  honeycomb  coils. 

The  experimenter  who  tries  to  wind 
these  coils  by  hand  usually  fails,  be- 
cause each  turn  being  wound  diagon- 
ally around  a cylinder  is  oval  shaped 
and  tends  to  straighten  out  to  a circle, 
taking  the  shortest  path  around  the 
cylinder.  As  a result  the  winding  col- 
lapses. To  prevent  this,  the  wire  must 
be  wound  on  a form  so  shaped  that 
each  turn  is  already  around  the  short- 
est path  of  the  form.  The  form,  there- 
fore, must  be  spherical  in  shape ; then 
each  turn,  no  matter  which  direction 
it  is  wound,  will  not  shrink  to  a smal- 


Finure  1 — Machine  for  windinf  honeycomb  coil* 

wind  around  to  A,  cross  over  the  first 
turn  at  A and  wind  onto  C.  Continue 


plete.  Then  remove  the  coil  and  ap- 
ply a coat  of  white  shellac. 

The  writer  has  wound  several  coils 
in  this  way  as  easily  as  a single  layer 
cylindrical  coil  could  be  wound,  and 
they  have  an  appearance  equal  to 
machine  wound  coils. 

Figure  3 shows  the  method  of 
mounting  the  coils  on  a panel  so  that 
they  can  be  swung  back  and  forth  on 
hinges  to  vary  the  coupling.  Two 
coils  should  be  hinged  to  the  panel  and 
a third  coil  fastened  stationary  to  the 
panel  between  the  hinged  coils.  One 
hinged  coil  is  the  primary,  the  middle 
coil  the  secondary,  and  the  third  coil 
the  tickler  coil,  for  the  regenerative 
circuit. 

As  shown  on  the  drawing,  the  clips 
are  arranged  so  that  a coil  can  easily 
be  removed,  and  another  coil  inserted 
in  its  place. 

The  following  gives  winding  data 
for  a set  of  coils  suitable  for  the  aver- 
age amateur  station: 


ler  size  and  loosen  the  whole  winding. 
This  not  only  facilitates  the  winding, 
but  makes  a better  coil  mechanically 
and  electrically.  Mechanically,  the 
coil  is  self-supporting  and  will  stay  as 
wound  when  removed  from  the  form. 
If  given  a coat  of  shellac,  the  coil  is 
very  strong,  and  can  be  used  for  many 
purposes,  as  for  variometers,  wave- 
meters,  etc.  Electrically,  the  coils 
have  a greater  inductance  than  those 
wound  on  a cylinder  with  the  same 
amount  of  wire. 

Figure  1 shows  a machine  for  wind- 
ing honeycomb  coils  which  anyone  can 
build.  The  entire  machine  is  made  of 
wood. 

Figure  2 shows  the  details  of  the  ar- 
bor. It  can  be  cut  out  of  a piece  of 
soft  wood  with  a knife  and  sand- 
papered smooth  or  turned  out  on  a 
lathe. 

To  wind  a coil,  first  fasten  the  ma- 
chine securely  to  a bench  or  table. 
Clamp  the  end  of  the  wire  under  the 
end  plate  at  A,  figure  1,  and  wind 
diagonally  across  the  arbor  to  B,  as 
shown  by  the  dotted  line.  From  B, 


in  this  way,  spacing  the  turns  about 
1/16"  apart,  till  the  winding  is  com- 


T 
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30 
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Tuning  is  accomplished  with  vario- 
meters or  variable  condensers.  With 
a primary  condenser  of  .001  mfd.  and 
a secondary  condenser  of  .0005  mfd., 
a wide  range  of  wavelengths  can  be 
covered. 


Figure  3 — Method  of  mounting  the  coils 
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2BB 

2BC 

2BD 

2BE 

2BF 

2BG 

2BH 

2BI 

2BJ 

2BK 

2BL 

2BM 

2BN 

2BO 

2BP 

2BQ 

2BR 

2BS 

2BT 

2BU 

2BV 

2BW 

2BX 

2BY 

2BZ 


2CA 

2CB 

2CC 

2CD 

2CE 

2CF 

2CG 

2CH 

2CI 

2 cj 

2CK 

2CL 

2CM 

2CN 

2CO 

2CP 

2CQ 

2CR 

2CS 

2CT 

2CU 

2CV 

2CW 

2CX 

2CY 

2CZ 

2DA 

2DB 

2 DC 

2DE 

2DF 

2DG 

2DH 

2DI 

2DT 

2DK 

2DL 

2DM 

2DN 

2IJO 

2I)P 

2 DO 

2I)R 

2DS 

2DT 

2DU 

2DV 

2DW 

2DX 

2DY 

2DZ 


Power.  Name  and  address. 

18  Vincent  J.  Fritch,  939  College  Ave.,  New  York  City. 

1000  M.  W.  Sterns,  129  Wadsworth  Ave.,  New  York  City. 

50  Chester  R.  Gernert,  41  Bridge  St,  Somerville.  N.  J- 
4S  Theo.  N.  Whildin,  Oakdale,  Long  Island,  N.  Y. 

80  Wro.  H.  Hoppi,  365  Quincy  St..  Brooklyn. 

500  Benj.  Berlin,  1252  Flatbush  Ave.,  Brooklyn,  N.  Y. 

25  Howard  Terry,  25  Myrtle  Ave,  Keyport,  N,  J. 

500  A.  Edelman,  956  Legett  Ave.,  New  York  City. 

50  John  G.  Eber,  5505  Third  Ave.,  Brooklyn. 

40  Edwin  T.  Buttner,  1376  Third  Ave.,  New  York  City. 

500  Carl  J.  Hunkins.  Johnson  Ave.,  Newark,  New  Jersey. 

36  Walter  N.  Stanley,  451  Hancock  St.,  Brooklyn. 

250  Henry  L.  Bantelman,  Jr.,  Tuckahoe  Rd.  Yonkers,  N.  Y. 
250  Conrad  J.  Sedlak,  633  Main  St.,  North  Bergen,  N.  J. 

1000  Robert  J.  Freeman,  Aloah  Rdo.  Sta.,  Southampton,  N.  Y. 
500  C.  F.  Unger,  Franklin  Ave.,  Harrison,  N.  Y. 

25  Harry  Blutstein,  723  Stone  Ave.,  Brooklyn.  . 

500  G.  H.  Underhill,  78  S.  Hamilton  St,  Poughkeepsie,  N.  Y. 
220  Harvey  Kennedy,  1965  Vyse  Ave.,  New  York  City. 

15  Herman  Fischer,  Jr.,  146  Myrtle  Ave.,  Irvington,  N.  J. 

220  Chas.  J.  Huff.  1972  Honeywell  Ave.,  New  York  City. 

250  Frank  S.  LeRoy,  103  So.  Maple  Ave.,  Ridgewood,  N.  J. 

14  Arthur  A.  Heberlein,  768  Melrose  Ave.,  New  York  City. 
500  Howard  Blower,  664  E.  18th  St.,  Brooklyn. 

100  Burton  Greenburg,  332  E.  67th  St.,  New  York  City. 

500  Eugene  S.  Pearl,  307  Gregory  Ave.,  Passaic,  New  Jersey. 

550  H.  M.  Ash,  Oakland,  N.  J.  . . 

990  I.  R.  Lounsberry,  Jr.,  15  Ann  St.,  Ossining,  New  York. 
50  Charles  Mulligan,  Washington  Ave.,  Bergenfield,  N.  J. 

24  Elmer  G.  Baier,  253  Ninth  St.,  Brooklyn. 

50  George  S.  Yerbury,  331  Lafayette  Ave.,  Passaic,  N.  J. 

500  B.  H.  Mills.  U.  S.  Gen.  Hospital  No.  41,  Fox  Hills,  S.  I. 
250  George  F.  Gaede,  Pompton  Rd.,  Paterson,  N.  J. 

22  Henry  G.  Muller,  2900  Eighth  Ave.,  New  York  City. 


60  xvccu  Millie,  *V"J  V*  , , , 

770  E.  Heermance,  523  State  St.,  Hudson,  New  York. 

800  E.  G.  Sisson,  Jr.,  57  Union  St.,  Montclair,  N J. 

500  M.  A.  Mclntire,  1127  Ave.  G,  Brooklyn,  N.  Y. 

500  John  Pollock.  230  W.  99th  St.,  New  York  City. 

236  Baldwin  Guild,  636  Mt.  Prospect  Ave..  Newark,  N.  J 
75  Leroy  S Callan,  1087  New  York  Ave.,  Brooklyn,  N.  Y. 
500  Frdk.  E.  Garlick,  23  Occident  Ave.,  Tompldnsville,  N.  Y. 

12  Earl  F.  Adams,  1048  Julia  St.,  Elizabeth,  N.  J. 

50  Harold  T.  Sniffin,  730  E.  178th  St.,  New  York  City. 

12  Reginald  K.  Woodward,  84  Amherst  St.,  East  Orange,  N.  J. 
500  E.  T.  Hynes,  2429  Valentine  Ave.,  New  York  City. 

18  Brownes  Business  College,  Brooklyn,  N.  Y. 

220  Erwin  Oeller.  511  Mumford  St.,  Schenectady,  N.  Y. 

250  Will  T.  Weatherbee,  609  W.  186th  St.,  New  York  City. 
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100 

500 

18 

100 

500 
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Harry  G.  Lichtenstein,  1245  Madison  Ave.,  New  York  City. 
John  D.  Schram,  283  E.  32nd  St.,  Brooklyn. 

Clarence  Collignon,  Montvale,  New  Jersey 
Roger  D.  Prosser,  Chestnut  St.,  Englewood,  N.  J. 

J.  W.  Dain,  1100  Orchard  St..  Peekskill,  New  York. 
Arthur  E.  Prince,  30  South  Eldert  Ave.,  Rockaway  Beach. 
Frederic  K.  Shield,  Coxsackie,  N.  Y. 

S.  Isaacson,  900  Riverside  Drive,  N.  Y.  C. 

Clarence  H.  Osborn,  97  Watkins  Ave.,  Middletown,  N.  Y. 
Walter  E.  Bathgate,  102  High  St.,  Passaic,  N.  J. 

T.  F.  O'Brien,  19  Nassau  Ave.,  Freeport,  N.  Y. 

George  L Storm,  742  Highland  Ave.,  Newark,  N.  J. 

H.  Zimmerman,  Jr.,  2590  Third  Ave.,  New  York  City. 
Edward  T.  Dickey,  1649  Amsterdam  Ave.,  New  York  City. 
Peter  Cooper.  512  Sewal  Ave.,  Asburv  Park,  N.  J. 

Jas.  P.  Devine,  1068  University  Ave.,  New  York  City. 

E.  M.  Washburn,  111  Miln  St,  Cranford,  N.  J. 

Morris  Lieberman,  524  Barbey  St.,  Brooklyn. 

Charles  M.  Schaefer,  201  Park  Ave.,  Port  Richmond,  N.  Y 
Matthias  Thury,  878  Macy  Place,  New  York. 

H.  B.  Von  Thun,  271  Decatur  St.,  Brooklyn. 

Herbert  G.  Rowley,  107  Clifton  Ave..  Newark,  N.  J. 

F.  M.  Ham.  403  Prospect  St.,  Westfield,  New  Jersey. 
Ernest  K.  Seyd.  531  Washington  Ave..  Brooklyn. 

Herbert  G.  Rowley.  107  Clifton  Ave.,  Newark.  N.  J. 

Frank  V.  Becker,  12  Callister  St.,  New  York  City. 

A.  H.  Winn,  325  Church  St..  Poughkeepsie,  New  York. 

R.  D.  Zucker,  46  Clinton  Place,  Mt.  Vernon,  N.  Y. 

John  Stofan,  95  Grand  St,  Garfield,  New  Jersey. 

Arthur  Mahn,  539  E.  145th  St..  New  York  City. 

Harry  G.  Silversdorff,  641  Pavonia  Ave..  Jersey  City, 

Harry  Y.  Higgs,  30  Irving  Place.  Brooklyn.  N.  Y. 

Samuel  W.  Knapp,  75  Cooper  St.,  Brooklyn. 

Ernest  A.  Cyriax,  219  E.  71st  St.,  New  York. 

E.  B.  Lant.  Scarsdale,  N.  Y. 

Wm.  R.  Chinn,  25  Westchester  Ave,  White  Plains,  N.  Y. 
V.  F Bangcrt,  34  Orchard  St,  Jamaica,  N.  Y. 

H.  C.  Nightingale,  349  18th  Ave.,  Paterson.  N.  J. 

Arnold  Itrilhnrt,  10  Cornell  Ave.,  Yonkers.  N.  Y. 

Louis  J.  Wadsworth.  1494  Bushwick  Ave.,  Brooklyn. 
Charles  Fucci,  606  Henderson  St.,  Jersey  City,  N.  J. 

R.  VV.  Porter,  166  78th  St..  New  York  City. 

T.  C.  Cooper,  269  Garfield  Ave.,  Jersey  City.  N.  J. 

LeRoy  Clark,  Chestnut  St.,  Englewood,  N.  J. 

F.  T,  Hermann,  131  Main  St.,  Hempstead.  I..  I. 

J.  E.  F.ngstront.  100  St.  Maiks  Place.  Brooklyn. 

E.  D.  Hallett,  86  Prospect  PI.,  Rutherford,  X.  T. 

J.  J.  Hallahan.  180  Market  St.,  Perth  Amboy.  X.  J. 

I.  R.  Grevcs,  34  Hobart  Ave.,  Summit.  N.  J. 

A.  J.  Haynes,  128  W.  noth  St..  New  York  Citv. 

Daniel  D.  Hancock,  Newman  Springs  Ave.,  Red  Bank,  N.  J. 


N.  J. 


SEA 

2EB 

SEC 

2ED 


500  Edwin  S.  Crane,  47  Sinclair  Ave.,  Flushing,  N.  Y. 
50  Edward  V Netiser.  Ri  lee  St.,  Pearl  River.  N.  Y. 
24  F.  C.  W.  Thicdc.  486  Decatur  St.,  Brooklyn. 

40U  Graham  V.  Lowe,  2o2  W.  77th  St.,  New  York  City, 


Letters. 
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2EG 
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2GG 
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2GR 

2GS 
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2GU 

2GV 

2GW 

2GX 

2GY 
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2HA 

21IB 

2HC 

2IID 

2HE 

2HF 

2HG 

2HH 

2HI 

2HJ 

2HK 

2IIL 

2HM 

2TIN 

2HO 

2ITP 

2HQ 

2HS 

2HT 

2IIU 

2HV 

2HW 

2HX 

BY 
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21 A 
SIB 
SIC 

SID 
SI  E 
21 F 
2IG 
Sill 
SI  I 
SIT 
21K 
sir, 
21  \r 

SIN 


Power.  Name  and  address. 

250  E.  W.  Maurer,  65  Osborn  St.,  Keyport,  New  Jersey. 

50  Theo.  Hurd,  7 Tilton  Ave.,  Red  Bank,  New  Jersey. 

1000  Egmont  Arany,  62  W.  124th  St.,  New  York. 

1000  E.  M.  Williams  1627  Seventh  Ave.,  Troy,  New  York. 

500  Henry  C.  Quick,  471-75th  St.,  Brooklyn. 

200  Russel  Davis,  601  Page  Ave.,  Allenhurst,  N.  J. 

50  M Ferris  Roberts,  17  Heights  Terrace,  Ridgewood,  N.  J. 
990  H.  H.  Carman,  217  Bedell  St.,  Freeport,  L.  I„  N.  Y. 

50  Chas.  F.  Jacobs,  279  Park  Place,  Brooklyn. 

18  George  B.  Huss,  30  Clifton  Ave.,  Lakewood,  N.  J. 

50  Samuel  Levelle,  255  So.  Manning  Blvd.,  Albany,  N.  \. 

25  Chas.  P.  Baulser,  No.  Main  St.,  Pearl  River,  N.  Y. 

990  J.  J.  Nightingale,  741  Market  St„  Paterson,  N.  J. 

50  Frank  M.  Ende,  MacFarland  Ave.,  Arrochar  Park,  S.  I. 

500  G.  B.  England,  917  St.  Nicholas  Ave.,  N.  Y.  C. 

50  Harry  Davis,  520  Clinton  Ave..  Newark,  N.  J. 

500  Edwin  Lentz,  5 Mertz  Ave.,  Hillside,  N.  J. 

500  John  C.  H.  Steinkarop.  89  Hyatt  Ave.,  Yonkers,  N.  Y. 

550  B.  B.  Jackson,  34  E.  Newell  Ave.,  Rutherford.  N.  J. 

475  F.  J.  McKinney,  300  Glenwood  Ave.,  Bloomfield,  N.  J. 

50  Jas  McAnley,  311  W.  54th  St.,  New  York  City. 

Wm  A.  LeMay,  1117  Hutton  St.,  Troy,  N.  Y. 

Harold  Cohn,  546  W.  146th  St.,  N.  Y. 

Fred  Clayton,  607  Emory  St-,  Asbury  Pk.,  N.  J. 

iohn  DiBlaisi,  227  E.  75th  St.,  New  York  City. 

I.  G.  Pawley,  Blair  Academy,  Blairstown,  N.  J. 

Harold  S.  Brower,  19  So.  Clinton  St.,  Poughkeepsie,  N.  Y. 
F.  H.  Myers,  540  Providence  St.,  Albany,  N.  Y. 

Geo.  E.  Cole,  36  Wataessing  Ave.,  Bloomfield,  N.  J. 

Frdk.  A.  Girard,  Magnolia  St.,  Montvale,  N.  J. 

Richard  W.  Freure,  439a  McDonough  St.,  Brooklyn,  N.  Y. 
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Harold  Peiler,  321  E.  90th  St.,  New  York  City. 

£eph  Pignone.  2065  Anthony  Ave.,  New  York  City. 

R.  Richardson,  16  Culver  St.,  Yonkers,  N.  Y. 
ward  L.  Stanley,  Prospect  St.,  Babylon,  N.  Y. 

Wm.  E.  Murray,  521  N.  James  St.,  Peekskill,  N Y. 

Chat.  I.  Hertz,  510  W.  144th  St.,  New  York  City. 

C.  V.  Macpherson,  590  W.  172nd  St.,  New  York  City. 

Ray  V.  D.  Gedney,  Center  Ave.,  Little  Falls,  N.  J. 

Dan  Voepel,  Jr.,  1140  Clay  Ave.,  New  York  City. 

F.  Frimerman,  334  E.  100th  St,  New  York  City. 

F.  W.  Miller,  4 Hicks  Ave.,  Winfield,  L.  I. 

Frank  H.  Giefer,  Ravenhurst,  West  New  Brighton,  N.  Y. 

A.  E.  Sonn,  282  Parker  St.,  Newark,  N.  J. 

R.  G.  Kaufman,  20  Llewellyn  Ave.,  Bloomfield,  N.  J. 
George  C.  Otten,  58  Chichester  Ave.,  Jamaica,  N.  Y. 

J.  C.  Ruckelshaus,  566  Ridge  St.,  Newark,  N.  J. 

Chas.  P.  E.  Gructzke,  Jr.,  1237  Brook  Ave,  New  York  City. 
M.  Hardy,  373  W.  126th  St,  New  York  City. 

Henry  J.  McCue,  76th  St  and  Shore  Road,  Brooklyn. 

E.  G.  Cronenmeyer,  1269  Theriot  St,  New  York  City. 

W.  Grumbacker,  514  W.  170th  St,  New  York  City. 

John  H.  Peltier,  45  53rd  St,  Corona,  N.  Y. 

H.  G.  Mulligan,  356  Madison  Ave,  Albany,  N.  Y. 

Thos.  Martin,  15  Troy  Road,  Menondo,  N.  Y. 

Chas.  T.  Manning,  81  Maple  Ave,  East  Orange,  N.  J. 

John  M.  High,  Jr,  254th  St.  and  Independence  Ave,  N.  Y. 
Geo.  D.  Stewart,  90  N.  Bway,  Yonkers,  N.  Y. 

J.  V.  N.  Bergen,  Port  Jefferson,  L.  I. 

N.  Y.  Catholic  Protectory,  Walker  Ave,  Van  Nest,  N.  Y. 
C.  J.  Ripperger,  147  Wisner  Ave,  Middletown,  N.  Y. 

C.  L.  Homan,  ^ayvllle,  L.  I,  N.  V. 

Y.  M.  H.  A,  92nd  St  and  Lexington  Ave,  N.  Y.  C. 
Frank  X.  Hayes,  162  E.  82nd  St,  New  York  City. 

Robt.  C.  Barnes,  916  E.  179th  St,  New  York  City. 

W.  H.  Sands,  80  Forster  Ave,  Mt.  Vernon,  N.  Y. 

H.  L.  Brown,  152  S.  Broadway,  Yonkers,  N.  Y. 

Gordon  Peck,  68  Woodruff  Ave,  Brooklyn. 

K.  C.  Underwood,  54  N.  11th  St,  Newark,  N.  J. 

Leroy  Wm.  Rock,  201  Beach  St,  Red  Bank.  N.  J. 

Chas.  W.  Coote,  725  W.  :72nd  St,  New  York  City. 

G.  W.  Krueger,  73  Lincoln  Park,  Newark,  N.  J. 

P.  H.  Betts.  238  Valley  Road,  Montclair,  N.  J. 

Howard  I.  Becker,  185  Division  St,  Schenectady,  N.  Y. 

H.  J.  Hasbrouck.  Jr,  71  Elmont  Ave,  Port  Chester.  N.  Y. 
H.  Geitz.  1926  Bleecker  St,  Rjdgewood,  L.  I,  N.  Y. 

M.  Freyfus,  154  Fairmount  Ave,  Newark,  N.  J. 

Clarence  A.  McKee,  821  E.  216th  St,  New  York  City. 

Chas.  II.  Burch,  72  Third  St,  Long  Island  City,  N.  Y. 

Wm.  B.  Lyons,  Broad  St,  Bloomfield.  N.  J. 

Thus.  Martin,  15  Troy  Road.  Menondo.  N.  Y. 

Frdk.  Doscher.  246  Morris  Ave,  Rockville  Centre,  N.  Y. 
Donald  Van  Brnkle,  83  Maple  PI,  Kevport.  N.  J. 
Howard  W.  Ticknor,  316  Mt.  Prospect  Ave,  Newark,  N.  J. 
Grosvcnor  Hotchkiss,  146  Halsey  St,  Brooklyn. 

Edw.  I).  Rlodgett,  335  Rugby  Road.  Brooklyn. 

Frank  M.  Hanna.  1211  Hutton  St,  Troy,  N.  Y. 

Harry  Alexander,  838  Riverside  Drive,  New  York. 

Nelson  M.  Smith,  143  Norton  Ave,  Port  Chester,  N.  Y. 
Arthur  E\  Clough,  96  Hamilton  Ave,  Yonkers,  N.  Y. 

F.  V.  Bremer.  3613  Boulevard,  Jersey  City,  N.  J. 

T.  V.  Gcohegan,  Pleasant  Ave,  Athcnia,  N.  J. 

Raymond  I Gratrncr,  City  College  of  N.  Y,  New  York. 
Frank  H.  Schubert.  Thatcher  Ave,  Harrison,  N.  Y. 

H.  A.  Bcnring,  802  E.  Jersey  St,  Elisabeth.  N.  J. 

Tohn  H.  Bates,  513  Tinton  Ave,  New  York  City. 

\Vm.  K.  Cnughey,  25  Mada  Ave,  W.  New  Brighton,  N.  Y. 
I.co  Samuels.  43  Trracv  Ave,  Newark,  New  Jersey. 

W.  J.  Unwell.  135  Edgecombe  Ave,  New  York  City. 

Wm.  Weller,  2156  Webster  Ave,  New  York  City. 

O.  L.  Davis.  1337  S.  Boulevard,  New  York  City. 

G.  C.  MeClintock,  319  Dudley  Ave,  Westfield.  N.  T. 

E.  C.  Williams.  Jr,  120  Grrenway  North,  Forest  Hills,  N.  Y. 
Geo.  T Droste.  203  E.  202nd  1st,  New  York  City. 

(To  be  Continued.) 
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A Small  Radiophone  Transmitter 


By  Clinton  R.  White 


T ITTLE  has  been  said  about  radio- 
phone  transmitters  in  the  past,  yet 
many  amateurs  would  have  a wireless 
telephone  transmitter  were  it  not  for 
the  very  high  cost  of  the  sets  made  up 
by  dealers.  This  article  is  intended  to 
make  clear  just  what  is  necessary,  and 
how  to  construct  a complete  short  dis- 
tance wireless  telephone  transmitter  at 
a small  cost. 


mn  » 


I 

figure  1 

Figure  1 — Front  view  of  the  panel  showing  poaition 
of  instrument* 

First,  a.  list  of  the  material  neces- 
sary : 2 Marconi  VT  transmitting 

tubes ; 2 sockets;  a hot  wire  ammeter 
(0  to  1 ampere) ; a telephone  transmit- 
ter ; a filament  rheostat ; a 43-plate  va- 
riable condenser ; a telephone  induction 
coil ; a double-pole-double-throw  knife 
switch ; 2 single-pole-single-throw 

switches ; a wireless  key ; 10  binding 
posts  (small  size) ; a piece  of  good  in- 
sulating material,  such  as  bakelite,  rub- 
ber, or  even  wood,  size  about  12  x 14", 
tyi"  thick;  a fuse  block  with  two  3- 


ampere  fuses ; a half-pound  of  No.  20 
D.C.C.  magnet  wire ; a bakelite  or 
cardboard  tube,  4"  in  diameter  and  3" 
high,  another  3"  in  diameter  and  2" 
high ; and  a good  high-pitch  buzzer. 

Many  amateurs  will  have  some  of 
the  listed  apparatus  around  the  work 
shop.  The  average  amateur  knows  how 
to  mount  the  various  instruments  on 
the  rear  of  panel,  as  this  subject  has 
been  gone  over  many  times  in  previous 
articles  in  The  Wireless  Age.  By 
studying  the  diagram,  one  can  readily 
see  how  the  instruments  are  placed. 

The  small  vario-coupler  can  be  made 
and  mounted  in  the  following  manner : 

Wind  40  turns  of  the  magnet  wire 
on  the  larger  tube,  taking  taps  off  at 
every  10  turns.  Then  wind  30  turns 
on  the  small  tube,  taking  taps  off  at 
each  end  and  one  ldng  flexible  lead 
from  the  center.  Mount  the  large  coil 
on  the  back  of  panel,  as  shown  in  dia- 
gram, then  mount  small  coin  as  shown. 
After  the  large  coil  is  mounted,  solder 
leads  from  the  large  coil  to  ten  taps. 

If  house  current  is  used,  it  is  very 
important  that  the  positive  side  of  the 
lighting  circuit  be  found.  This  can  be 


wires  are  dipped  in  the  water  the  nega- 
tive will  bubble. 

Additional  bulbs  may  be  connected 
in  parallel,  which  will  add  to  the  out- 
put. The  variable  condenser  serves  to 
tune  the  closed  circuit  while  the  tapped 
large  coil  varies  the  open  circuit.  It 
will  be  noted  that  there  is  a switch  to 


Figure  2— -Side  view  of  the  radiophone  transmitter 

Auctions 


Mind  an 


rllll  ■«. 


Figure  3 — Wiring  diagram  showing  hook-up  of  instruments 


determined  by  a glass  of  water  with  a 
little  salt  in  it;  when  the  ends  of  the 


open  the  circuit  of  the  secondary  of  the 
telephone  induction  coil.  This  is  done 
so  that  the  transmitter  may  be  put  in 
series  with  the  ground  lead  for  experi- 
ment leaving  the  closed  circuit  free. 


Design  and  Construction  of  a Short-Range  Wavemeter 

By  A.  Rotander 


A VERY  essential  but  seldom  used 
piece  of  apparatus  in  amateur 
stations  is  a wavemeter.  A wave- 
meter  consists  of,  in  essence,  a cali- 
brated receiving  circuit,  by  means  of 
which  transmitter  circuits  are  tuned  to 
a desired  wavelength.  In  an  ordinary 
wavemeter — the  one  described — the 
inductance  of  the  exploring  coil  is 
fixed  with  the  variable  condenser  cali- 
brated so  that  each  degree  setting  will 
correspond  to  a given  wavelength. 
The  wavelengths  due  to  these  changes 
in  capacity  are  usually  shown  by  a 
graph  curve  accompanying  the  wave- 


Figure  1 — Circuit  diagram  of  the  short-range 
wavemeter 


meter.  This  can  be  explained  from 
the  fundamental  fact  that  every  cir- 
cuit containing  fixed  inductance  and 
capacity  has  a distinct  wavelength  at 
which  it  will  oscillate  more  freely  than 
all  others.  By  varying  the  capacity  a 


complete  set  of  waves  (wavelengths) 
can  be  obtained  for  a given  fixed  in- 
ductance and  variable  condenser. 

This  wavemeter  is  inexpensive  and 
accurate  enough  to  comply  with  the 
law.  It  is  similar  to  the  low  range 
wavemeter  described  on  page  46  in 
“How  to  Conduct  a Radio  Club.”  It 
consists  of  the  following  pieces  of 
apparatus : a fixed  inductance ; a vari- 
able condenser;  crystal  detector  or 
lamp,  or  both ; and  an  ordinary  2000- 
ohm  head  set.  The  inductance  con- 
sists of  22  turns  of  No.  16  S.C.C.  cop- 
per wire  wound  on  a shellacked  card- 


Digitized  by 


Google 


28 


June,  1920 


THE  WIRELESS  AGE 


board  tube  6’/2  inches  in  diameter. 
This  tube  is  mounted  on  standards 
somewhat  like  primaries  of  receiving 
transformers.  Flexible  connections, 
one  foot  long  are  made  from  each  end 
of  the  coil  to  the  variable  condenser. 
The  variable  condenser  is  an  ordinary 
Murdock  variable  condenser  having  a 
maximum  capacity  of  .0005  mfd. 

The  detector  and  condenser  are 
mounted  on  a base  with  room  for  hold- 
ing the  inductance  coil  when  it  is 
not  in  use.  These  pieces  of  apparatus 
are  so  fixed  that  they  can  be  incor- 
porated into  the  ordinary  receiving  set 
without  any  inconvenience,  thus  re- 
ducing the  cost  to  a minimum  and 


comprising  a very  compact  wavemeter. 
In  preference  to  using  a crystal  de- 
tector and  phones  for  tuning  the  pri- 
mary circuit,  a small  2 or  4-volt  battery 
lamp  may  be  used,  provided  it  has  a 
proper  short-circuiting  switch. 

In  conjunction  with  this,  using  a 
current  indicator  such  as  a milli-am- 
meter  or  hot  wire  wattmeter,  a re- 
sonant curve  may  be  plotted  from 
which  an  accurate  idea  of  the  purity 
and  sharpness  of  the  emitted  wave 
may  be  obtained.  Nothing  is  of  more 
importance  than  knowing  these  two 
conditions.  The  manipulator  will  then 
know  whether  or  not  he  is  complying 
with  the  law,  and  furthermore,  can 


quickly  ascertain  whether  the  radiated 
energy  appears  in  a single  sharp  wave 
or  in  two  or  more  broad  waves. 

With  this  necessary  adjunct  and  a 
hot  wire  ammeter  in  every  station,  the 
efficiency  of  amateur  stations  will  rise 
to  an  unprecedented  height. 


WAVEMETER  DATA 
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Corresponding 

er  Scale 
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140 

10 
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20 
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30 
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470 

180 

500 

Indoor  Antenna 


TP  HE  article  in  The  Wireless  Age 
-*■  for  March,  1920,  beginning  near 
the  bottom  of  page  40,  entitled  “Apart- 
ment House  Antenna,”  attracted  my 
attention.  Since  I live  in  an  apart- 
ment house,  I have  had  to  solve  the 
same  problem,  and  I submit  the  fol- 
lowing for  your  consideration. 

Being  desirous  of  operating  a re- 
ceiving set,  and  being  unable  to  have  a 
regular  aerial,  I tried  several  things, 
principally  the  bed  springs,  the  gas 
fixtures,  and  a loop,  such  as  is  used 
in  direction  finders.  None  of  these 
proved  very  satisfactory. 

One  evening  I measured  the  length 
of  the  small  hallway  in  our  apartment. 
This  I found  to  be  nearly  30  feet.  By 
placing  bamboo  poles  across  between 
the  tops  of  door  frames  at  opposite 
ends  of  the  hall,  I had  a space  3 feet 
wide  and  25  feet  long  for  my  antenna. 
In  that  space  I have  hung  eleven  turns 
of  wire,  arranged  as  in  figure  1 . I sup- 
pose any  wire  would  do,  but  I hap- 


By C Chandler  Pidgeon 


pened  to  have  No.  22  cotton  covered 
enameled  wire  and  used  that. 

With  this  antenna  and  a 200  to  3000 
meter  receiving  set,  I receive  the  time 
signals  from  Arlington  and  hear  some 
of  the  radio  telegraph  and  telephone 


Figure*  1,  2 — Constructional  details  of  the 
indoor  antenna 


work  that  is  being  carried  on  at  about 
200  meters  in  the  city  and  surround- 
ing neighborhoods. 

My  receiver  is  very  small  and  quite 


young  yet,  so  I don't  get  much  in  the 
way  of  results.  I am  using  a “crys- 
taloi”  detector  now  and  am  sure  the 
results  I get  are  as  good  as  can  be 
expected.  The  batteries  for  my  audion 
set  are  out  of  order,  but  when  working 
I could  hear  NAA  20  feet  from  the 
phones,  using  a single  “audiotron” 
bulb.  As  soon  as  I get  my  two-step 
amplifier  to  work  and  with  sufficient 
inductances,  I hope  to  have  all  of  the 
large  stations  on  the  Eastern  coast 
and  probably  some  European  sta- 
tions. 

The  antenna  I use  is  one  which  any 
apartment  dweller  may  put  up  with 
little  expense  and  I feel  sure  the  re- 
sults will  be  better  than  those  which 
can  be  attained  by  the  scheme  given  on 
page  40  of  the  March  Wireless  Age. 

Figure  2 shows  a detail  of  the  man- 
ner of  supporting  the  wires.  I have 
too  many  turns  for  200  meters,  but 
I use  a series  condenser  and  have  not 
bothered  to  take  down  a few  turns  of 
wire. 


A Two  Stage  Amplifier  Cabinet 

By  Arno  A.  Kluge 


T N THE  average  amateur  receiving 
-*•  set,  no  provision  has  been  made 
for  the  use  of  a number  of  vacuum 
tubes  such  as  are  required  for  multi- 
stage amplifiers,  but  this  difficulty  may 
be  overcome  by  the  construction  of  an 
amplifier  cabinet,  and  the  original  re- 
ceiving equipment  thus  retained  intact. 
A two  stage  amplifier  will  be  found 
the  most  suitable  for  all-around  ama- 
teur purposes,  as  the  investment  re- 
quired for  tubes,  coupling  transform- 
ers, and  batteries  will  often  be  found 
prohibitive  in  the  more  elaborate 
equipment. 

In  figure  1 such  a cabinet  is  shown. 
It  consists  of  an  oak  or  mahogany  box 
about  12  inches  square  and  6 inches 
deep,  having  hard  rubber  or  bakelite 
panel  for  the  front.  The  top  of  the 


Figure  1— Front  view  of  the  amplifier  cabinet 
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box  is  hinged,  to  give  ready  access  to 
the  vacuum  tubes,  which  are  mounted 
inside  the  box  for  greater  protection. 
Two  circular  celluloid  windows  are 


only  one  “A”  battery  and  one  “B” 
battery.  Other  circuits,  such  as  that 
furnished  with  the  Marconi  V.  T.  tube, 
may  of  course  be  used,  depending 


give  the  grid  a slight  negative  poten- 
tial. The  impedances  consist  of  25,000 
turns  of  No.  38  enameled  wire,  wound 
on  an  iron  core  2 inches  long  and  l/2 
inch  in  diameter.  The  completed  coil 


will  be  about  1 inch  in  diameter,  and 
should  be  enclosed  in  a soft  iron  case. 

For  the  circuit  of  figure  3,  the  coup- 
ling transformers  should  consist  of 
4,000  and  12,000  turns  of  No.  44 
enameled  wire  on  the  primary  and 
secondary  respectively.  Owing  to  dif- 
ficulty attending  the  winding,  these 
are  best  purchased  complete. 

The  last  mentioned  is  a closed  core 
transformer.  Core  pieces  may  be  cut 
from  thin  annealed  iron  to  form  an 
“L”  2 y2"  high  and  1J4'  broad,  the 
body  of  the  “L”  being  y2"  wide. 
These  are  then  built  up  after  coil  is 
wound  and  so  placed  that  the  coil  is 


Figure  2 — Circuit  showing  tubes  coupled  to  each  other  and  to  the  input  circuit  by  use 

of  impedances 


provided  for  observance  of  the  fila- 
ments during  operation.  Directly  be- 
low these  are  two  “back-mounted” 
rheostats  for  controlling  filament  cur- 
rent. In  the  center  of  the  panel  near 
the  bottom  are  two  miniature  flush 
switches  for  turning  the  supply  cur- 
rent on  and  off. 

Sockets  for  the  tubes  are  fastened  to 
the  back  of  the  box  inside.  Their  type 
will  depend  upon  the  style  of  tube 
used.  No  design  is  shown  therefore. 
In  case  that  the  tubular  style  with 
wire  leads  is  used,  binding  posts  will 
of  course  have  to  be  provided. 

The  tubes  are  coupled  to  each  other 
and  to  the  input  circuit  either  by  the 
use  of  impedances,  as  in  figure  2,  or 
by  the  use  of  coupling  transformers, 
as  in  figure  3.  The  circuits  shown 
are  used  in  Signal  Corps  receivers, 
type  SCR-59  and  SCR-72,  and  require 


largely  upon  the  style  of  tube  em- 
ployed. 

Of  the  two  circuits  shown  above,  the 


on  one  leg  of  a hollow  rectangle 
formed  by  the  “L”  shaped  pieces.  A 
core  of  8 inches  long  and  % inch  in 
diameter  is  used  for  the  open  core 
type,  with  15,000  turns  of  No.  34  on 
the  primary,  and  25,000  turns  of  No. 
38  on  the  secondary. 


33 

??  . 

1 

1 

, 

"B‘  Bat. 


'A'  Bat. 


Figure  3 — Circuit  allowing  coupling  secured  by  means  of  coupling  transformers 


one  employing  coupling  transformers 
is  the  simplest  and  the  best,  no  grid 
condensers  or  grid  leak  resistances 
being  required.  In  figure  2,  the  re- 
sistances R are  2 megohms  each,  and 


These  dimensions  should  enable  the 
amateur  to  construct  a suitable  am- 
plifier for  any  style  of  bulb,  and  such 
an  instrument  will  shortly  find  a place 
in  every  up-to-date  station. 


The  Design  and  Construction  of  a Simple 
Wavemeter — Range  150  to  300  Meters 

by  F.  C Brockman 

First  Prize — $10.00 

'T'HIS  wavemeter  is  designed  so  series.  This  circuit  will  oscillate  at  nary  usage  without  bending.  The  ten 
that  the  average  amateur  with  a wavelength  determined  by  the  rela-  rotary  plates  are  cut  away  to  give 
few  tools  can  make  it.  Some  of  the  tion  between  the  inductance  and  the  approximately  geometric  variation  of 
construction  is  intended  to  provide  capacity  according  to  the  expression : capacity,  allowing  closer  adjustment 

substitutes  for  parts  which  require  the  - at  the  lower  end  of  the  scale.  The  sup- 

use  of  machine  tools  in  their  manu-  A = 1884V  LC  (1)  port  of  the  condenser  itself  is  a ribbed 

facture.  I have  made  most  of  the  where  L is  the  inductance  in  micro-  aluminum  casting  to  which  is  riveted 
apparatus  with  very  few  exceptions  henries  and  C the  capacity  in  micro-  a dilecto  disc  riveted  in  turn  to  an  ac- 
without  the  use  of  machine  tools.  Most  farads.  The  condenser  selected  for  curately  machined  brass  bearing  about 
amateurs  have  a large  stock  of  odds  this  instrument  is  made  by  the  Gen-  1 inch  long.  The  shaft  is  accurately 
and  ends  on  hand  which  they  will  want  eral  Radio  Company.  By  ordering  machined  with  a flange  which  locates 
to  use  and  for  them  the  design  is  in-  their  No.  124C,  the  condenser,  han-  the  plates  and  acts  as  a thrust  bear- 
tended  as  a guide.  die,  and  scale  can  be  obtained  without  ing.  The  contact  for  the  rotary  plates 

The  essentials  of  a wavemeter  are,  the  case,  cover,  or  binding  posts.  The  is  made  through  a bronze  spring  wash- 
of  course,  an  inductance  and  a capacity  plates  are  made  of  hard  aluminum  and  er.  The  brass  scale  rotates  opposite 
— that  is,  a coil  and  a condenser,  in  are  rugged  enough  to  withstand  ordi-  a line  indicator  so  that  readings  are 
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always  made  at  the  same  point.  A made  by  the  Century  Telephone  Con- 
knob  is  used  for  ordinary  adjustments  struction  Company,  or  a Mesco  No. 
while  an  extension  handle  is  very  use-  55  radio  buzzer,  advertised  in  various 
ful  for  fine  adjustments.  The  mini-  issues  of  this  magazine, 
mum  capacity  is  about  0.00002  mfd.,  The  plug  receptacle  is  made  of  two 
the  maximum  is  0.00065  mfd.  Curve  inch  brass  bushings  B,  figures  1 


Figure  1 — Top  view  of  the  wavemeter  itself  with  constructional  details 


A,  figure  11,  is  the  calibration  curve  and  5,  forced  into  a dilecto  block 
of  the  condenser  used.  shown  at  A,  figures  1 and  5,  and 

Figure  1 is  a top  view  of  the  wave-  pinned.  It  is  best  to  make  the  block 
meter  itself.  Figure  2 is  a side  view  first,  secure  it  to  the  front  of  the  panel 
in  sections.  Figure  3 is  an  inside  view  at  the  proper  place  and  use  it  as  a 
of  the  cover.  Sufficient  dimensions  templet  for  drilling  the  panel  holes, 
are  given  for  construction.  The  cor-  Be  sure  to  drill  carefully  so  that  the 
ners  of  the  box  and  cover  are  lock-  dilecto  will  not  splinter  as  the  drill 
jointed  and  finished  afterwards.  This  breaks  through.  Instead  of  dilecto, 
joint  makes  a strong  box  of  neat  ap-  hard  rubber  or  hard  wood  may  be 
pearance.  The  cover  and  bottom  are  used,  but  in  the  latter  case,  it  is  held 
glued  and  nailed  or  screwed  on  after  to  the  panel  by  No.  6 wood  screws, 
the  sides  and  ends  have  been  glued  The  block  serves  as  a reinforcement 
together.  Mahogany  of  the  softer  for  the  thin  panel  and  makes  a sturdy 
grades  is  easy  to  work  and  can  be 


The  battery  switch  is  shown  in  sec- 
tion in  figure  4.  The  blade  is  made 
from  phosphor  bronze  or  coe  bronze 
1/32  inch  thick,  although  spring  brass 
may  be  used.  The  width  of  the  blade, 
as  well  as  the  length  of  the  shaft  (a 
No.  10-32  screw)  depends  on  the 
style  of  knob  used.  The  blade  is  held 
to  the  knob  by  a nut  and  washer.  The 
bushing  is  a inch  diameter  brass 
rod  with  a 3/16  inch  hole  through  the 
center.  The  switch  is  secured  to  the 
panel  in  the  same  way  in  which  the 
plug  receptacle  is  secured,  using  the 
same  precautions  in  drilling  and  al- 
lowing the  bushing  to  project  1/16 
inch.  Connection  is  made  to  it  by 
soldering  a flexible  lead  to  the  nuts 
on  the  end  of  the  shaft,  or  by  solder- 
ing the  wire  into  a hole  in  the  side 
of  the  bushing.  The  switch  points  are 
made  of  3/16  inch  brass  rod  forced  in- 
to the  panel.  The  lower  end  of  each 
has  a saw  slot  into  which  the  connec- 
tions are  to  be  soldered. 

The  detector  is  of  the  “cat-whisker” 
type  and  is  shown  in  figure  1 and  2 
with  details  in  figures  6 and  7.  Figure 
7 shows  the  crystal  clip  which  is  made 
of  1/32  inch  phosphor  or  coe  bronze 
held  to  the  panel  by  an  8-32  round 
head  screw.  Figure  6 shows  the  arm 
holder  made  of  the  same  material. 
The  arm  itself  is  1%  inch  long  by  % 
inch  diameter,  threaded  6-32  on  one 
end  and  fitted  with  a wire  cat-whisker 
on  the  other.  It  is  clamped  in  the 
holder  by  tightening  the  nut  on  the 
binding  post.  The  knob  may  be  of 
any  convenient  shape,  a simple  one 
being  like  that  on  the  condenser  arm. 


given  a neat  wax  finish.  A small  suit- 
case handle  can  be  fastened  to  the 
cover,  or  a strip  of  leather  can  be  se- 
cured to  it  as  desired. 

The  panel  is  preferably  of  3/16 
inch  XX  black  dilecto,  although  hard 
rubber  may  be  used.  The  dilecto  can 
be  given  a neat  grained  finish  by  rub- 
bing lengthwise  with  a piece  of  emery 
cloth  fastened  to  a block  of  wood  un- 
til all  the  high  spots  are  taken  off 
and  the  surface  presents  a uniform 
appearance.  The  panel  is  fastened  to 
six  supports  by  number  6-32  round 
head  screws.  The  supports  may  be 
% inch  square  brass  drilled  as  shown 
in  the  section  at  A,  figure  2,  or  they 
may  be  of  wood,  glued  in  the  corners 
of  the  box.  In  this  case  wood  screws 
are  used  for  securing  the  panel. 

Mount  the  condenser  as  shown 


Figure  2 — Side  view  in  sections 


dotted  in  figure  1.  The  condenser  is 
held  on  by  three  No.  6-32  flat  head 
screws.  The  dial  and  knob  are  held 
to  the  shaft  by  a set  screw  under  the 
end  of  the  extension  handle. 

No  drilling  dimensions  are  given 
for  the  buzzer  because  they  are  easily 
determined  from  the  base  of  the  buz- 
zer to  be  used.  It  may  be  either  a 
"Century”  high  frequency  buzzer. 


receptacle.  The  bushings  are  shown 
at  B,  figures  1 and  5,  and  are  long 
enough  to  project  1/16  inch  above  the 
panel.  If  it  is  found  inconvenient  to 
use  screws  for  securing  the  wiring  to 
them,  drill  the  3/16  inch  holes  through 
and  cut  slots  across  the  ends  or  drill 
holes  just  large  enough  to  hold  the 
wire  used. 


Two  pairs  of  binding  posts  are  pro- 
vided, one  for  the  phones,  the  other 
for  an  external  battery. 

Figure  2 shows  a battery  mounted 
in  clips  in  the  bottom  of  the  box.  The 
battery  shown  is  an  Eveready  as  made 
for  the  U.  S.  Signal  Corps.  How- 
ever, any  small  flashlight  battery  is 
suitable  and  for  that  reason  the  di- 
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mensions  of  the  clips  are  not  given. 
A convenient  way  for  wiring  it  is  to 
solder  leads  to  the  proper  clips  and 
to  two  of  the  panel  supports,  if  they 
are  of  metal.  Connection  is  taken  from 
them  by  leaf  copper  held  between  the 
panel  and  the  supports  and  clamped 
by  the  panel  screws. 


Figure  3 — Inside  view  of  cover  with 
constructional  details 

Figures  2 and  3 show  the  inside  of 
the  cover.  It  provides  a place  for  the 
coil,  the  cord,  and  crystals.  There  is 
no  place  for  telephones,  as  they  are 
generally  in  the  receiving  circuit  and 
never  packed  away.  If  desired,  the 
internal  battery  may  be  eliminated  and 
a compartment  with  a door  in  the  end 
of  the  box  made  for  the  phones.  The 
calibration  curve  may  be  pasted  to 
either  side  of  the  lid  inside  the  cover. 
The  cover  is  held  to  the  box  by  four 
hooks  shown  dotted  at  B,  in  figure  2. 
The  slot  in  the  edge  of  the  cover  shown 
at  C,  figure  2,  and  A,  figure  3,  fits 
over  the  condenser  handle  and  keeps 
it  from  swinging  when  carrying  the 
meter. 

The  inductance  used  is  shown  in 
figure  8.  The  spool  used  by  the  writer 
was  turned  from  inch  XX  black 
dilecto  sheet.  The  amateur  who  has 
no  lathe  may  make  his  spool  of  the 
% inch  mahogany  used  in  cigar  boxes. 


To  do  this,  but  three  discs  3 inches 
in  diameter  and  two  discs  3->s  inches 
in  diameter  are  needed.  Glue  them 
all  together  to  form  a spool  with  a 
hub  y%  inch  long  by  3 inches  in  di- 
ameter as  in  figure  8.  Clamp  while 
gluing  and  when  dry  reinforce  with 
three  J4  inch  wood  dowels  forced  and 
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glued  in.  Finish  neatly  when  dry  and 
apply  two  coats  of  Ajax  or  Sterling 
varnish.  These  are  the  best  to  use. 
Shellac  may  be  used  if  the  others  can- 
not be  obtained,  but  the  spool  must 
be  thoroughly  dried  before  and  after 
applying  it.  Drill  two  y&  inch  holes 
for  the  brass  bushings,  which  also 
serve  as  coil  terminals.  The  bushings 
are  made  of  y$  inch  brass  rod  and  have 
a saw  slot  on  one  side  as  at  A,  figure 
8.  Tin  the  slots  before  assembling 
the  bushings  so  that  a good  electrical 
connection  can  be  made. 

For  the  coil,  wind  20)4  turns  of  No. 
20  DCC  copper  wire,  banked  by  layers 
(figure  8a).  Push  the  ends  through 
the  lead  holes,  B,  and  let  about  yi 
inch  project  into  the  }i  inch  holes. 
Tin  the  ends  of  the  wires.  Force  the 
brass  bushings  into  the  holes  in  the 
spool,  being  careful  to  get  them  tight 
and  see  that  the  coil  ends  fall  in  the 
slots.  Apply  heat  to  the  bushings, 
also  a little  solder  to  secure  a good 
connection.  Treat  the  winding  with 
varnish  and  cover  with  book  binder’s 
cloth  to  give  a neat  appearance. 

The  plug  connection  is  shown  id 
figure  9.  The  block  is  preferably 
made  of  hard  rubber  as  dilecto  or 
wood  splits  if  the  plugs  fit  very  tight. 
However,  with  reasonable  care,  dilec- 
to may  be  used  and  makes  a better 
finish.  In  order  to  secure  good  align- 
ment it  is  best  to  use  the  receptacle 
in  the  panel  on  a templet  for  one  and 
that  in  the  coil  as  a templet  for  the 
other  when  drilling  the  3/16  inch  holes 
through  the  blocks.  The  plugs  are 
of  3/16  inch  brass  rod — though  coe 
bronze  has  more  spring — worked 
down  with  emery  cloth  till  they  fit 
the  receptacle  bushings  snugly  with- 
out forcing.  Then  slot  one  end  of 


each  and  drill  a small  hole  about  3/16 
inch  deep  in  the  other  end. 

For  the  cord  use  20  inch  of  No. 
16  or  18  twisted  lamp  cord  with  extra 
heavy  insulation.  This  is  not  for  pro- 
tection against  high  voltage,  but  for 
obtaining  greater  spacing  of  the  wires 
and  hence  lower  capacity  in  the  cord 


Figures  4,  S,  6,  7,  8,  8A,  9 — Details  giving  constructional  dimensions 


itself.  A better  way  is  to  take  two  in- 
dividual wires  and  make  a flat  cable 
by  sewing  them  with  their  centers 
9/16  inch  apart  to  a flat  strip  of  leath- 
er or  heavy  canvas  doubled  around 
them.  The  capacity  of  this  length 


Figure  10 — Wiring  diagram  under  the  panel 


of  lamp  cord  having  thin  insulation, 
is  about  0.000039  mfd.,  which  is  the 
capacity  of  the  condenser  at  about 
16.8  divisions.  A high  capacity  cord 
will  raise  the  minimum  wavelength 
considerably  more  than  the  maximum, 
thus  reducing  the  ratio  of  maximum 
to  minimum,  or  the  range  of  the  in- 
strument. 

Thread  the  wires  through  the  holes 
in  the  blocks  and  solder  the  ends  into 
the  holes  in  the  plugs.  Draw  the  wires 
back  through  the  blocks  and  force 
the  plugs  in  after  them.  Drill  two 
small  holes  and  pin  the  plugs  as  in- 
dicated in  the  figure. 

Figure  10  shows  the  wiring  under 
the  panel.  It  should  be  made  with- 
No.  16  bare  solid  wire,  though  other 


sizes  not  smaller  than  No.  20  will  do. 
Where  wires  cross,  bend  the  outer 
one  to  clear  that  next  to  the  panel  to 
prevent  short  circuits.  All  joints 
should  be  securely  soldered.  Connec- 
tion is  made  to  the  condenser  sta- 
tionary plates  as  well  as  to  the  panel 
supports  carrying  the  internal  battery 
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connections  by  strips  of  leaf  copper 
as  shown  in  figure  10. 

Figure  11  shows  the  capacity  and 
wavelength  calibration  of  the  meter, 
and  table  I gives  the  values  for  re- 
plotting them  if  desired. 

The  instrument  can  be  used  as  a 
receiver  for  measuring  the  wavelength 
of  a transmitter,  or  as  a transmitter 
for  measuring  the  wavelength  of  a re- 
ceiver or  other  circuit.  Coupling  it  in 
the  antenna  circuit  of  a receiver,  tun- 
ing in  a signal  on  the  receiver,  and 
then  tuning  the  wavemeter  till  the  sig- 


nal in  the  receiver  phones  is  a mini- 
mum will  give  the  wavelength  of  the 
received  signal.  Another  method  is 
to  tune  in  a signal  and  then  operate 
the  wavemeter  as  a transmitter  in 
proximity  to  the  receiver  secondary 
circuit  and  tuning  it  till  the  two  are 
in  resonance.  The  wavemeter  then 
shows  the  wavelength  of  the  received 
signal.  Coupling  between  the  two 
must  be  fairly  loose  so  that  coupling 
waves  are  not  generated,  as  these 
waves  are  of  different  frequencies 
from  the  desired  wave. 


The  wavemeter  may  also  be  used 
to  measure  inductance  or  capacity, 
when  one  or  the  other  is  known,  by 
the  use  of  formula  (1). 


Condenser 

TABLE  I 

Capacity 

Divisions 

Wavelength 

10 

.000018 

15 

102 

.000033 

20 

126 

.000055 

30 

171 

.000116 

40 

207 

.000183 

50 

239 

.000257 

60 

268 

.000335 

70 

296 

.000417 

80 

321 

.000498 

90 

344 

.000576 

100 

.000650 

Simple  Wavemeter 

By  O.  E.  Cote 
Second  Prize — $5.00  * 


XJ  EREWITH  are  the  drawings 
and  photos  of  a simple  wave- 
meter. This  meter,  while  being  sim- 
ple, is  at  the  same  time  very  rugged 
and  of  reliable  construction  through- 
out. Complete  drawings  will  be 
omitted,  as  the  average  experimenter 
can  suit  himself  as  to  the  design  of 
the  containing  case  as  well  as  detector 
and  buzzer  switch.  Figure  1 shows 
the  general  layout  of  the  panel, 
which  is  made  of  bakelite  and  fin- 
ished in  the  usual  way. 

Figure  2 shows  the  construction  of 
the  buzzer  and  although  many  ama- 
teurs will  undoubtedly  use  other  types 
of  ready-made  buzzer,  this  construc- 
tion will  be  of  some  help  to  many. 

Part  No.  1 is  the  yoke  and  is  made 
of  soft  iron.  Part  No.  2 can  be  either 
brass  or  fibre,  as  this  only  serves  the 
purpose  of  holding  the  yoke  away  from 
the  panel.  Part  3 is  a brass  bushing 
and  holds  the  adjusting  screw  4,  which 
is  also  made  of  brass.  Part  5 is  a 
small  brass  washer  which  fits  under 
spring  6.  This  spring  is  for  the  pur- 
pose of  keeping  a tension  on  the  ad- 
justing screw.  7 are  the  magnet  cores, 


“Silverplate”  Without  Electricity 

Modern.  efficient  radio  apparatus  is  silverplated, 
giving  higher  conductivity  to  high  frequency 
currents,  and  giving:  a finer  and  more  substantial 
appea ranee.  "SILVERPLATE"  needs  only  to  be 
rubbed  or  brushed  on  any  metal,  and  will  pro- 
duce a fine  permanent  silver  plating.  One  bottle 
will  plate  a whole  set.  50c  prepaid. 

ROBERTS  LABORATORY, 

11718  Detroit  Ave..  Cleveland.  Ohio. 


FOR  SALE.— One  Robbins  A-  Myers  5 k.w.  600 
cycle  generator  11“  volts.  45  amperes.  Sep- 
arately excited  type,  revolving  field  stationary 
armature.  Can  be  had  at  a very  attractive  fig- 
ure. If  interested  communicate  for  further 
details.  Ralph  Brooke  Austrian,  684  Broadway. 
12th  floor,  New  York,  N.  Y. 


which  are  made  of  soft  iron.  After 
the  magnet  coils  are  assembled  on 


these  cores,  the  latter  are  driven  light- 
ly into  part  1. 

The  magnets  each  contain  about 
420  turns  of  No.  32  enameled  wire. 
I have  used  a piece  of  silicon  steel 


gg™  GROUND  WIRE 

No.  4 Triple  Braid  Rubber  Covered 

per  ft.  plus  AA  buy  the  100  ft. 

OL  postage  ▼ I •vv  wt.  17  lbs.  100  ft. 
100  Amp.  600  Volt  Lightning  Switches,  $4.  We 
stock  everything  worth  while  in  wireless.  Have 
you  written  us  lately?  RADIO  EQUIPMENT 
CO..  630  WASHINGTON  ST.,  BOSTON.  11, 
MASS. — LET  US  QUOTE  YOU. 


Wireless  supplies  especially  for  the  amateur. 
Magnet  w ire.  brass  and  zinc  rod.  Inductance 
tulies.  Standard  wireless  knob  and  lever  35c. 
Switch  points  and  screws  26c  dozen.  One  piece 
switch  point  with  screw  stud  and  nut  40c  dozen. 
NOVOTOY  RADIO  SHOP,  20  West  6 th  St.. 


about  .01  inch  thick  for  the  vibrator 
and  it  gives  very  good  results. 


Figure  3 shows  the  holder  for  the 
battery.  No  dimensions  are  given, 
as  the  maker  can  use  his  own  judg- 
ment, but  it  will  be  found  that  a flash- 
light battery  (round)  will  do  very 
nicely. 

The  coils  and  clips  are  shown  in 
figure  3.  The  holders  are  of  brass 
with  a piece  of  bakelite  in  between, 
which  holds  the  small  bushing  into 
which  the  connecting  plug  fits.  The 
coils  are  made  in  the  following  man- 
ner. 

Coil  No.  1,  which  is  the  small  one, 
contains  20  turns  of  48/38  double 
silk  covered  litzendraht. 

A tube  is  made  by  wrapping  around 
an  arbor  2)4  inch  diameter  about  5 
or  6 wraps  of  brown  wrapping  paper 
having  glue  on  one  side  in  order  to 
hold  the  tube  together  after  it  is  re- 
moved from  arbor.  This  tube  is  9/16 
inch  wide,  and  takes  just  ten  turns  of 
wire  for  one  layer.  Two  layers  are 
put  on  and  leads  soldered  to  brass 
pieces  as  shown  in  sketch  figure  3. 
Several  thicknesses  of  paper  or  var- 
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nished  linen  must  be  put  between  these 
holders  and  winding  for  insulation. 
After  this,  the  coil  is  taped  with  ordi- 
nary cotton  tape  in.  or  ]/2  inch  wide. 
The  taping  is  carried  over  the  ends 
of  the  holders  which  fasten  to  the 


cord.  The  bakelite  end  pieces  are 
split  and  by  bringing  them  together 
with  the  flat  head  screws  they  hold 
the  brass  plugs  securely  in  place. 

The  condenser  used  is  the  General 
Radio  type  182C.  This  condenser  is 


nr  to  ours/as 


Merer  . 

Figure  3 Figure  4 

Figures  3,  4— Coils,  dips,  connectors  and  hook-up 


coil.  The  outside  of  the  coil  is  then 
shellacked.  The  second  or  large  coil 
is  made  in  the  same  manner  and  con- 
tains 70  turns.  One  thickness  of  ordi- 
nary manila  paper  is  put  between  each 
layer  of  wire  to  cut  down  distributed 


very  rugged  and  is  ideal  for  this  type 
of  instrument.  A chart  is  also  en- 
closed giving  the  wavelengths  and  if 
the  amateur  would  prefer,  he  can 
make  it  direct  reading  by  fastening  a 
piece  of  white  paper  on  the  dial  and 
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Figure  5 — Graphic  chart  showing  calibration  of  meter 

capacity.  The  inside  diameter  of  the  marking  down  the  wavelength  direct, 
big  coil  is  2*4  inches.  I would  advise  the  maker  to  calibrate 

Figure  4 shows  the  connectors.  The  his  meter  from  some  other  standard, 
wires  are  rubber  covered  silk  lamp  as  it  will  be  found  that  the  condenser 
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values  vary  slightly  and  it  is  also  very  connect  a milliammeter  for  quantitative 
hard  to  duplicate  a set  of  coils  unless  measurements.  These  binding  posts 


Photos  giving  various  views  of  the  meter 


they  are  all  made  at  one  time.  Two  are  short  circuited  when  no  meter  is 
binding  posts  are  brought  out  and  used  in  order  to  complete  the  circuit 
marked  “meter”  so  as  to  be  able  to  through  the  coil. 


A Wavemeter  for  $3.50 

The  Design  and  Construction  of  a Simple  Wavemeter 

By  E.  S.  Herrick 
Third  Prize — $3.00 


T^HE  wavemeter  described  in  this 
article  was  built  to  fill  a long 
felt  want.  It  not  only  has  proven 
itself  satisfactory  in  every  way  in  my 
own  station,  but  it  has  been  used  by 
several  friends  in  the  vicinity,  who  do 
not  possess  such  an  instrument. 

The  meter  was  personally  calibrated 
to  a U.  S.  standard  wavemeter  at  a 
Government  radio  laboratory.  The 
condenser  was  also  calibrated  to  a 
standard  condenser.  Both  curves  are 
given  (figure  1),  and  with  these, 
one  may  determine  the  inductance  of 
most  any  circuit  from  the  formula 
A = 1884VLC. 

It  is,  of  course,  known  that  another 


condenser  may  not  have  exactly  the 
same  capacity  as  the  one  here  de- 
scribed, neither  may  two  inductances 
built  to  measure,  have  identical  values 
in  microhenries.  However,  the  curves 
and  values  of  this  instrument  and 
another  built  as  near  as  possible  to 
these  specifications,  will  not  differ  to 
such  a degree  as  to  make  an  appre- 
ciable difference. 

My  own  little  meter  has  paid  for 
itself  many  times  over.  It  has  been 
put  to  many  uses,  such  as  tuning  the 
transmitter,  calibrating  my  receivers, 
measuring  inductances,  and  last,  but 
not  least,  it  has  been  used  as  a sec- 
ondary of  a loose  coupler.  It  makes 
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an  excellent  secondary  receiving  cir- 
cuit and  if  slid  along  the  table,  to  and 
from  a primary  coil,  any  degree  of 
coupling  may  be  obtained. 

The  condenser  used  is  a Murdock 
17-plate  Variable  air  condenser.  This 
makes  a light,  durable,  little  unit  and 
costs  but  two  or  three  dollars.  The 
inductance  is  wound  on  a tube,  figure 
2,  2/i  inches  outside  diameter  and 
1 inch  in  width.  Two  holes  are  drilled 
in  the  tube  % inch  from  the  edge  and 


This  bank  winding  may  be  found 
described  in  a copy  of  The  Wireless 
Age.  Figure  4 shows  the  relative  posi- 
tion of  the  turns  on  the  coil.  A hole 
is  drilled  at  each  end  of  the  winding 
to  pass  the  ends  of  the  coil  through 
the  tube.  The  wire  is  then  soldered 
to  the  brass  bolts  which  hold  the  coil 
to  the  condenser  leads. 

The  leads,  figure  3,  are  made  from 
1 32  inch  brass  strin,  /2  inch  wide  and 
2 y2  inches  long.  One  end  is  rounded, 
and  drilled,  for  clearance  of  the  4/32 


Figure  2 — The  inductance  connected  to  condenser 
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Figure  1 — Graphs  showing  calibration  of  meter 

exactly  on  the  diameter  line  of  the 
tube.  These  | holes  should  be  made 
to  take  a 4-32  machine  screw.  The 
winding  space  is  y2  inch  and  should 
be  wound  with  rubber  tape  or  some 
adhesive  substance  in  order  that  the 
windings  will  not  slip.  The  coil  is 
wound  with  No.  20  B&S  DCC  wire. 
There  are  33  turns  banked  3 layers. 


Pigtirea  3,  4— Conatructional  detaila  of  lcada  and 
method  of  winding  the  coil 


machine  screws  in  the  coil.  The  other 
end  is  slotted  so  that  it  may  be  easily 
removed  from  the  condenser  binding 
posts.  After  the  leads  are  drilled  and 
shaped  they  should  be  put  into  a vise 
and  with  a pair  of  pliers  twisted  90 
degrees,  as  shown  in  the  drawing. 
T wo  leads  are  needed  and  each  should 
be  twisted  in  the  opposite  direction. 


“You’d  be  Surprised” 

at  the  distance,  strength  of  signal  and  freedom  from  QRM 
you  get  with  Ace  equipment.  The  type  T.  T.  Tuner 

is  the  kind  you  want 
for  that  extreme  long 
distance  work  thru  the 
worst  QRM.  Doc 
Ace  has  the  right  dope 
when  he  says,  “You 
may  pay  more,  but 
you  can’t  buy  better.” 

Type  T.  T.  Regenerative 
Tuner,  range  150  to  2750 
meters,  F.  O.  B.  Cincinnati, 
$55.00. 


The  PRECISION  EQUIPMENT  CO. 


2437  Gilbert  Ave. 


Dept.  C 


Cincinnati,  Ohio 


PERFECTION 
Lettering  and 
Drawing  Pm 


I'Y'HE  mo&  simple 
and  mo&  efficient 
lettering  pen  for 
free-hand  lettering. 
It  writes  with  a 
steady,  smooth,  vel- 
vety touch. 

It’s  Different! 
Try  It! 

If  you  want  com- 
fort, speed  and  effi- 
ciency in  lettering,  try 

thePERFECTION. 
Eliminates  that  con- 
stant refilling  and 
cleaning.  The 
PERFECTION  is  the 

only  lettering  pen  that  actually 
solves  the  lettering  problem. 

Mad*  in  night  tisti  to 
tail  all  requirement*. 

Writ * for  Circular  No.  W. 

Manufactured  solely  by  the 

New  York  Blue  Print 
Papnr  Co. 

Sensitized  Papers,  Drawing  Materials, 
Drafting  Furniture 

102  Rmda  Street  New  York  City 
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Mesco  RadioBuzzer 

With  Shunt  Resistance  — 
U.  S.  Navy  and  U.S.  Army 
Standard. 


The  Radio  Officer*  of  the  NC  planes, 
after  testing  all  other  buzzers  decided 
to  use  the  “Mesco"  on  their  radio  equip- 
ment. The  R-34  was  equipped  with 
two  of  them. 

Why?  Because  of  Its  reliability  and 
constancy  in  operation;  greater  output 
efficiency;  ease  of  adjustment;  unaf- 
fected by  extreme  variations  In  weather 
conditions;  exposed  wires  eliminated. 

Sparking  Is  almost  entirely  eliminated, 
so  that  the  energy  lost  In  light  and 
heat  In  the  operation  of  other  buzzers 
Is  here  conserved  and  radiated  In  the 
form  of  oscillating  energy. 

This  buzzer  maintains  a constant 
note  and  Is  recommended  as  an  exciter 
for  checking  wave-meters  where  pure 
note  and  ample  energy  are  required. 
List  No.  Price 

SB.  Mesco  Radio  Bummer 92.05 

Sead  for  Oar  Manaal  N 19 

WIRELESS  TELEGRAPHY 

You  should  have  It  even  If  only  su- 
perficially Interested.  Around  about 
you  every  day  you  read  of  some  mar- 
velous occurrence  In  which  wireless 
played  a distinguished  part.  It  may 
not  be  entirely  clear  to  you.  The  Man- 
ual will  explain  It.  To  the  student  of 
Wireless  Telegraphy,  the  Manual  con- 
tains much  that  Is  Indispensable  to  a 
proper  understanding  of  the  art.  The 
Manual  will  contain  about  200  pages, 
fully  illustrated  on  high-grade  paper 
stock  with  a two-color  cover,  ana  will 
be  ready  for  mailing  about  May  1. 

We  oak  twenty-five  cents  (HUB)  for 
It— give  yon  a coupon  receipt  which  can 
he  applied  on  any  order  amounting  to 
Five  Dollars  ($5.00)  or  more. 

Do  not  wait  until  some  other  time, 
but  sit  down  now  and  send  your  name 
and  address,  and  get  one  of  the  most 
complete,  comprehensive  and  reliable 
wireless  pamphlets  published. 

Manhattan  Electrical  Supply  Company,  Inc. 

M«w  Ywk,  17  Park  flu*  St.  Lmh,  UM  Rs*  R. 

Oieacs,  IM  Ss.  W«l*  St.  Su  Frescoes.  M4  Minim  St. 


NOTICE 

Duo  to  unavoidable  delays,  the  catalog  of  the 
National  Radio  Supply  Co..  Washington.  D.  C., 
will  not  be  ready  for  distribution  May  1, 
as  promised.  We  will  endeavor  to  get  the 
catalog  out  as  soon  after  May  1 as  we  pos- 
sibly can. 


Figure  5 gives  several  different 
hook-ups  for  connecting  the  detector 
and  phones  to  the  wavemeter.  The 
wattmeter  or  other  sensitive  ther- 
mometer is  not  used  when  the  phones 
and  detector  are  in  circuit.  Neither 
are  the  phones  and  detector  in  circuit 
when  the  wattmeter  is  used.  The  table 
of  audibilities,  together  with  the  sev- 
eral hook-ups,  as  given  in  the  Bureau 
of  Standards  Circular  No.  74,  is 


are  made  as  short  as  possible,  no  ap- 
preciable difference  in  wavelength  in- 
dicated, will  result. 

When  using  the  wavemeter  as  a 
driver,  for  calibrating  received  sig- 
nals, the  circuit  shown  in  B,  figure 
5,  should  be  used.  Care  must  be  ex- 
ercised, however,  that  the  coils  of  the 
buzzer  are  not  connected  in  the  wave- 
meter circuit.  This  would  throw  the 
calibration  of  the  meter  to  the  winds. 


cktm-ts.  atw-ss.  c*t/ps~  4s,  mtrs-«K  atirs-~ts.CM.W4-~*.  /trot/*  MM/tty 

Figure  S — Several  hook-upe  for  connecting  the  detector  and  phonea  to  the  wavemeter 


worthy  of  a place  in  any  amateur’s 
book  of  hook-ups. 

If  the  experimenter  owns  a current 
squared  meter  or  thermo-galvanome- 
ter, much  finer  and  more  accurate  ad- 
justments of  the  transmitter  may  be 
made.  It  is  true  that  an  instrument 
of  this  type  is  easy  to  read  and  ob- 
viates listening  for  the  maximum  note 
in  the  telephone  receiver.  If  the 
lengths  of  leads  to  and  from  the  meter 


The  contacts  must  make  and  break 
the  circuit  only,  using  the  spark  dis- 
charge across  the  contact  points,  to 
start  the  oscillations  in  the  circuit. 
Larger  coils  have  been  made  for  this 
wavemeter,  by  the  author,  and  if  the 
reader  desires  data  on  coils  of  longer 
wavelengths,  a letter  will  bring  it. 

The  writer  has  had  considerable  ex- 
perience in  the  use  of  wavemeters,  but 
has  failed  to  find  one  as  good  as  this 
one. 


AMPLIFYING  TRANSFORMER 

Type  166A 

This  instrument  is  so  designed  that  it  combines 
all  of  the  essentials  necessary  in  the  really 
satisfactory  amplifying  transformer.  The  ratio 
between  the  coils  is  such  that  it  is  especially 
adapted  to  use  with  tubes  having  high  impedance. 
Pries — complete  • - - $7.00 
unmounted  - - - 4.50 
mounting  supports  .75 

Have  you  received  Bulletin  No.  901  ? 

generaTradio  CO. 

General  Radio  Building 
Cambridge  39  Massachusetts 


Switch  Points  FREE! 

For  five  cents,  to  cover  cost  of  packing  and 
mailing,  we  will  send  one  nickeled  switch 
point  and  nut  free.  If  requested  this  amount 
• credited  on  first  order  for  two  dosen  at  regu- 
lar price  of 

35c  per  dozen 

( Peitage  extra , l%t  per  dexen) 

These  points  are  same  type  as  used  on  first- 
class  commercial  apparatus,  measuring  approxi- 
mately as  follows — 

Head  yA”  x Shank  No.  6 x y4”  screw. 

Toledo  Radio  Specialties  Co. 

Box  343  St.  Clair  St.  P.  0.  Toledo,  Ohio 


American  Electro  Technical 
Appliance  Company 

Dept.  A.  23S  Fulton  Street 
New  York  City 

Fresh  Stock  ‘'B"  Batteries, 
26-Volt,  14-Amp.,  12.25. 

Switch  Points  S/16  x 3/16, 
20c  per  doz. 

The  Kind  with  Threaded 
Shank,  3c  each. 

Marconi  Type  Crystal  De- 
tector, 31.76. 

DeForest  Type  Crystal  De- 
tector. $2.60. 

Spark  Gaps.  75c,  90c,  $2.00 
and  up. 

Murdock  Oscillation  Trans- 
former, $6.00. 

Oscillation  Helix,  to  As- 
semble, $3.00. 


Loose  Couplers,  800  meters. 
$6.00. 

3600  Meters.  $16.00;  Arnold 
Type,  $19.00. 

Slider  Type.  4000  Meters, 

$10.60. 

Doron  Tuning  Coll,  $4.76. 
Western  Electric  Head  Sets. 
$12.00. 

Brandes  Superior  Head 
Sets.  $7.00. 

Honeycomb  Colls,  all  sizes, 
as  per  list. 

Paragon  Rheostats.  $1.76. 
Parkin  Rheostat,  $1.00; 

DeForest  Type.  $1.00. 
Two  Step  Amplifiers  with- 
out Bulb,  $60.00. 

A full  stock  of  DeForest, 
Grebe,  Murdock,  and  other 
best  manufactures  on  hand, 
illustrated  Cabinet.  $20.00. 
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clency  of  his  statlont  Construction  of  qusnch-gap  transmitters,  methods  of  measuring  the  Internal  Impedance  and  ampltflca- 

tl<An°ki  "S' It  *!•  ^X'a^t  ■ £■»  !«*•  ISrtboSk"  on  the  broad  subject  of  amateur  wlreleee  telegraphy  yet.  published.  djo  OB 
Cloth  boond.  About  SM  pages.  Fully  Illustrated.  rrieo 


VACUUM  TUBES  IN  WDUELESS  COMMUNICATION  By  EbserE.  Backer 

The  only  text  book  oa  the  marked  devoted  solely  to  the  various 
applications  of  the  Oscillation  Valve. 

An  elementary  text  book  for  students,  operators,  experimenters 
and  engineers.  Navy  srlreleaa  men  And  this  book  especially  helpful. 

Tells  In  understandable  language  the  fundamental  operating  prin- 
ciple of  the  vacuum  tube.  _ . 

Shows  over  10«  different  circuits  for  the  practical  use  of  the 
Vacuum  Tube  as  a Detector.  Radio  or  Audio  Frequency  Amplifier, 
Regenerative  Receiver.  Beat  Receiver  and  Generator  of  Radio  Fre- 
quency Currents. 

More  than  100  diagrams  reveal,  step  by  step,  la  simple  and  direct 
form,  the  uses  of  the  vacuum  tube. 

Cloth.  Mae  0x0  Inches.  1*4  pages.  1*0  diagrams  and  t9  9B 
Illustrations.  Price 


RADIO  TELEPHONY  By  Alfred  N.  Goldsmith,  Ph.  D 

* la  tbs  only  book  treating  the  subject  of  Radio  Telephony  la  all 

tts  SS1IIII  Is 

This  complete  text  on  radio  telephony  Is  Intended  for  radio  engi- 
neers, operators  and  experimenters,  also  radio  electricians  In  the 
Navy,  men  In  the  Signal  Corps  and  especially  men  In  the  Aviation 
Service  who  handle  radio  equipments.  Students  and  others  who 
desire  to  be  clearly  Informed  concerning  this  newest  and  most  Inter- 
esting branch  of  electric  communication  need  this  book. 

It  is  written  In  clear  style,  and  presupposes  very  little  knowledge 
of  radio.  Fully  Illustrated  with  wiring  diagrams  and  previously 
unpublished  photographs  of  “wireless  telephone7  apparatus. 

There  are  over  400  separate  toploa  listed  In  a carefully  prepared 
index. 

Use  fix#  Inches.  1M  pages,  ill  Illustrations.  Full  cloth.  So  en 
stamped  In  gold.  Price pa.9U 


RADIO  INSTRUMENTS  AND  MEASUREMENTS 


Here  is  a book  that  should  be  In  the  hands  of  every  wireless  worker.  currents 

It  answers  the  questions  you  want  to  ask  and  will  add  materially  to  Current 

the  efficiency  of  your  wireless  work.  menta>  } 

Under  the  general  heads  that  follow  It  treats  simply  and  concisely  Calculat 
cf  all  phases  of  the  subjects  Indicated.  These  are  some  of  the  sub-  High  fre 
jects : Fundamentals  of  electromagnetism.  Principles  of  alternating  Cloth  bo 

PRACTICAL  WIRELESS  TELEGRAPHY  By  Elmer  E.  Bucher 

More  than  <0.000  copies  of  this  book  have  been  sold  to  date.  It  la  used  la 
practically  every  school,  college,  and  library  In  this  country. 

PRACTICAL  WIRELESS  TELEGRAPHY  la  the  recognised  standard  wireless 
text  book.  It  furnishes  much  Information  of  utmost  value  In  regard  to  the 
very  latest  styles  of  wireless  sets  now  in  use. 

It  Is  the  first  wireless  text  book  to  treat  each  topic  separately  and  completely, 
furnishing  a progressive  study  from  first  principles  to  expert  practice  Starting 
with  elementary  data.  It  progresses,  ch  vpter  by  chapter,  over  the  entire  field  of 
wireless — fundamentals,  construction  and  practical  operation. 

Stse  8x8  Inches,  352  pages,  *40  illustrations,  handsomely  bound  In  <JO  OB 
full  doth.  Price 


ELEMENTARY  PRINCIPLES  OF  WIRELESS  TELEGRAPHY  By  R.  D.  Bungay 

Part  I 

This  book  has  been  used  very  largely  for  the  training  of  Telegraphists  to  take 
sole  charge  of  complete  Wireless  Telegraph  Installations.  All  parts  of  the  trans- 
mitting and  receiving  apparatus  are  described  In  a way  to  give  the  student  a 
sound  working  knowledge  of  the  apparatus  entrusted  to  his  earn  (1  OB 

Cloth,  *1*  pages,  IS*  Illustrations.  Price ▼ *••»* 

Part  II 

This  second  volume  deals  particularly  with  the  component  parts  of  a Trans- 
mitter. Each  part  Is  explained  separately  and  fully. 

*4*  pages.  SO*  Illustrations.  All  cloth,  tjyjj  Both  Book*  for  $3.25 

Price ^ 

MAGNETISM  AND  ELECTRICITY  FOR  HOME  STUDY  By  H.  E.  Penrose 

Every  person  Interested  In  electricity  can  obtain  a thorough  grasp  of  the 
elementary  principles  of  this  science  without  previous  acquaintance  with  the 
subject,  through  the  study  of  this  book.  , _ , 

During  the  war,  Mr.  Penrose  Instructed  hundreds  of  men  In  the  Royal  Flying 
Corns,  the  Royal  Navy.  Transport  Service  and  Mercantile  Marine  In  England 
and  this  experience  made  possible  a book  of  unusual  value.  7C 

1J4  Illustrations,  81B  pages.  Full  doth.  Postpaid.  Price y 


currents.  Radio  circuits,  Damping,  Ware  meters.  Condensers,  Colls, 
Current  measurements  Instruments  and  methods  of  radio  measure- 
ments, Resistance  measurement.  Sources  of  high  frequency  current. 
Calculation  of  capacity  and  Inductance.  Design  of  Inductance  coils, 
High  frequency  resistance.  Miscellaneous  formulas  and  data.  SI  eye; 
Cloth  bound.  SIS  pages.  Fully  illustrated.  Price ylild 
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A Sectional  Receiving  Set 


By  L.  B.  Salt 


DUCK’S 

No.  14  Big  200  Page 
Wireless  ud  100 
Page  Electrical 

CATALOG 

g JUST  OFF  THE  PRESS 

An  y radio  amateur  will  toll  you  there  U no 
catalog  to  take  the  place  of  Duck's,  and  that 
it  is  a Beacon  Light  to  guide  you  in  the 
selection  of  you r apparatus. 

Sand  1 2c  for  the  Wiralaee  Catalog  and  6c 
for  tho  Electrical  Catalog.  This  amount 
may  be  deducted  on  first  dollar  purchase. 

Great  cost  of  catalogs  and  low 
prices  prohibit  distribution  otherwise 

THE  WILLIAM  B.  DUCK  CO. 
239-241  Superior  St,  Toledo,  Ohio 


Amateurs,  Attention! 

THE  “RVA”  SERVICE,  owing  to  its 
need  for  more  room,  which  was  not 
available  at  our  former  location,  has 
moved  to  the  address  given  below.  In- 
creased facilities  now  make  it  possible 
for  us  to  give  you  better  and  quicker 
service  than  ever.  The  new  Binders  for 
the  “RVA"  BULLETIN  are  ready.  10c. 
brings  Binder,  Bulletins  and  Bargain 
Lists. 

J.  DONALD  VANDERCOOK 
Elmhurst,  Illinois 


Manufacturers’  Agent,  estab- 
lished over  35  years,  excellent 
reputation,  desires  to  represent 
exclusively  throughout  the 
East  some  reliable  manufac- 
turer’s radio  or  electrical  spe- 
cialty or  products.  Office  in 
New  York  City. 

Address  Box  P. 
WIRELESS  AGE 


Advanced  Radio  Students 
read 

The  Radio  Review 

Tta.  n*w  British  Publication  d.votod  to 
Radio  Sclonco. 

A Monthly  Rocord  of  Scientific  Proc- 
reea  in  Radio  Telegraphy  and  Telephony. 

Snhocrtptlon  prtca  17. IS  por  year  In 
U.  S.  ana  Canada 

Send  all  ordoro  to 

WIREI.KSK  PRESS.  Inc..  3S«  Broadway, 
Maw  York. 


"O' VERY  one  realizes  now  that  the 
logical  receiving  set  to  have  is  one 
to  which  additional  units  can  be  ad- 
ded at  any  time,  as  well  as  one  that 
can  be  readily  disconnected  and  re- 
connected within  a short  time,  thus 
making  it  possible  to  keep  up  with 
the  newest  connections  and  the  “last 
word’’  in  the  radio  art. 

The  unit  set,  such  as  the  DeForest, 
has  the  advantage  of  permitting  op- 
eration with  a few  units  which  can  be 
added  to  at  any  time.  I believe,  how- 
ever, that  the  sectional  set  has  all  the 
g6od  features  of  the  above  and  a few 
more,  such  as  being  able  to  use  a con- 
denser or  other  instrument  separately. 
It  keeps  each  instrument  free  from 
dust.  It  is  not  necessary  to  cut  out  a 
new  board  each  time  a unit  is  added, 
and  when  the  entire  set  is  assembled, 
it  looks  more  like  a panel  set,  as  the 
small  panels  fit  very  well  if  the  edges 
are  true. 


The  best  size  to  make  the  small 
panels  is  5 inches  square.  The  boxes 


Figure  1 — Complete  Set 

Top  row  (left  to  right) — Grid  leaks  with  con- 
densers. Fixed  condensers.  Clock.  Small  coil. 
Grid  leaks  without  condensers. 

Second  row — Five  variable  condensers.  Two 
.005,  Two  008.  One  .00175. 

On  left  of  tuning  coils — 22.5-45  volt  batteries. 
Two  jacks  for  phones. 

On  right  of  tuning  coils — Rheostat.  Vacuum 
tube. 


NEW  YORK  BOSTON 

TELEPHONE.  BOWLING  GREEN  8079  MAIN  604 

UfTMARK’S  NAUTICAL  ACADEMY 

Established  1804 

RADIO  SCHOOL 

Established  1920 

(Cspt.  F.  E.  Uttmark,  Prim,  8 State  St,  New  York  City,  facing  Battery  Park) 

A thorough  course  embracing  all  phases  of  modern 
Radio  Telegraphy.  Preparing  you  for  the  Government 
Examinations.  Elementary  and  Advanced  Classes.  Day 
and  evening  sessions. 

Call,  write  or  telephone. 

UTTMARK’S^ 
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Prize  Contest  Announcement 

The  subject  for  the  new  prize  contest  of  our  year-round  series  is: 

“The* Construction  of  a Portable  Antenna  Suitable  for  Use  in 

Vacation  Days” 

Closing  date,  July  1,  1920. 

Contestants  are  requested  to  submit  articles  at  the  earliest  practicable 

date. 

Prize  Winning  Articles  Will  Appear  in  the  September  Issue. 

Wireless  is  not  wholly  an  indoor  sport;  those  who  have  tried  out 
portable  sets  know  a lot  of  interesting  things  that  develop  in  sending  and 
receiving  in  the  open.  Hiking,  canoe  trips  and  camping  are  not  complete 
these  days  unless  a radio  outfit  is  taken  along.  Here’s  a chance  for  the 
fellows  who  have  worked  out  something  special  to  tip  their  fellow  amateurs 
off  on  how  to  make  the  “only”  portable  aerial. 


PRIZE  CONTEST  CONDITIONS — Manuscripts  on  the  subject  announced  shove  are  judged 
hr  the  Editors  of  Thb  Wibeuss  Agb  from  the  viewpoint  of  the  ingeniousness  of  the  idea 

Eesented,  its  practicability  and  general  utility,  originality,  and  clearness  in  the  description. 

terary  ability  is  not  needed,  but  neatness  in  manuscript  and  drawing  is  taken  into  account. 
Finished  drawings  are  not  required,  sketches  will  do.  The  contest  is  open  to  everybody.  The 
dosing  date  is  given  in  the  above  announcement.  Thb  Wibblbss  Agb  will  award  the  following 
prizes:  First  Prize,  $10.00;  Second  Prize,  $5.00;  Third  Prize,  $3.00,  in  addition  to  tht  regular 
space  rates  paid  for  technical  articles. 

All  manuscripts  should  be  addressed  to  the  Contest  Editor  of  The  Wireless  Age 


are  made  of  34  inch  wood,  which 
leaves  only  four  and  a half  inches  for 
the  instrument.  The  cabinet  for  the 
coils  can  be  made  any  size  desired 
provided  it  is  a multiple  of  five,  other- 
wise the  small  sections  will  not  fit 
around  it.  In  this  set,  the  coil  cab- 
inet was  made  10  x 15  inches  in  order 
to  take  the  largest  size  honeycomb 
coil.  The  gear  wheels  have  a ratio  of 
one  to  four,  as  the  ratio  of  the  gears 
on  the  DeForest  coil  holder  is  two  to 
one.  Thus,  when  the  knob  is  turned 
through  a half  circle,  the  small  bevel 
gear  makes  two  complete  revolutions 
and  the  coil  swings  through  ninety  de- 


Flgwi  2 — Rszr  view  of  the  icctionz 


“Act  Anyone  Who  Has  Used  It." 

WHAT  OUR  PATRONS  SAY 

“I  have  had  my  phones  about 
three  years,  and  they  still  can 
make  “POZ”  (Nauen)  roar.” 
, (Name  on  Request.) 

BRANDES 
Wireless  Headset 


Superior,”  tooo  ohms,  97 


TD I A I Buy  a Brandts  Superior 
t IVIAli  Headset  and  use  ft  crift- 
nenp  rally  for  ten  days.  Then, 
I Ln  y does  not  come  up  to 
our  claims  or  your  expectations,  re- 
turn U and  your  money  tcill  be  cheer- 
fully refunded.  Test  it— compare  with 
others— for  sensitiveness,  clearness, 
distance.  Prove  for  yourself  the  fine 
quality,  the  “matched  tone."  The  two 
diaphragms,  toned  exactly  alike, 
strengthen  the  signals  and  prevent 
blurrin  ' ' 

emmen 
by  colleges  i 
by  professionals  and  amateurs  every- 
where. 

Send  sc  tor  Catalog ' 


•W.' 


C.  BRANDES,  32  UaiN  **“«. 

INC.  Km*  SIS  NewYsrk 

WIRELESS  RECEIVER  SPECIALISTS 


« IT  TPITCD”  STRANDED 
JUrilEiIV  AERIAL  WIRE 

lc  per  foot,  $9.00  per  thousand 

7 ■ trends  No.  23  solid  copper.  The  ideal 
radiator.  Strong.  Low  realatance.  Shipping 
weight  IS  lba  per  1,000  ft.  Send  postage. 

I FF  A RATFS  sd*  > st. 

LtC  A*  DAIW  Ag*.  Worcoetor,  Msee 


Vacuum  Tube  Detectur 


Single  Stage  Amplifier 


Single  tube  Detector  and  Amplifier  Units  are  among 
the  most  useful  of  the  Interchangeable  panel  Instru- 
ments In  the  International  Experimental  Apparatus 
Line. 

READY  FOR  IMMEDIATE  DELIVERY 

Al'DION  DETECTOR  RTD — 10*- A $ 15.00 

SINGLE  STAGE  AMPLIFIER  RTA — 104- A *20.00 

F.  O.  B.  NEW  YORK  CITY 

Write  to  Dept.  24  for  our  FREE  circular  describing 
all  International  Experimental  products. 

INTERNATIONAL  RADIO  TELEGRAPH  COMPANY 

320  BROADWAY  NEW  YORK  CITY 


a 


Sea,  Land 
and  Air” 


Published  by  the  WIrelees  Frees, 
Sydney,  ».  8.  W. 


Controlled  by  Amalgamated  Wire- 
less ( Aus  train  gia),  Ltd. 


U ERE  you  have  a new  monthly  journal, 
1 1 published  in  Auetralia  for  radio  men 
everywhere. 


Its  72  pages  of  interesting  text,  illustra- 
tions and  diagrams  present  the  very  latest 
developments  in  wireless  work. 


AU  Australasian  matters  relating  to  Radio 
Telephony,  Radio  Telegraphy,  Mercantile 
Marine,  Nsvy  and  Aviation  are  described 
and  illuetrated  fully — right  up  to  the 
minute. 


Technical  subjects  are  described  in  sin* 
plest  terms. 


Price  $3.00  per  year 
25  cents  per  copy 

For  sale  by 


WIRELESS  PRESS,  Inc. 

326  Broadway, 

New  York 
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Equipped  with  Non-conducting 
spool  heads  and  slotted  pole 
tips  which  eliminate  eddy 
current  losses 

All  operating  parts  of  the  Stromberg- 
Carlson  Radio  Head  sets  are  housed  in 
dust-proof  and  moisture-proof  alumi- 
num cases.  Diaphragm  is  mounted 
metal-to-metal.  Temperature  varia- 
tion will  not  disturb  the  airgap  adjust- 
ments. Each  set  is  wound  to  a re- 
sistance of  2,000  ohms  with  pure 
copper  wire  and  furnished  complete 
with  6-foot  moisture-proof  cord  at- 
tached. This  set,  while  it  is  construct- 
ed strong  and  durable,  is  very  sensi- 
tive. For  use  ashore  or  aboard  ship. 

Bulletin  No.  1206  Gives 
Full  Particulars . Write. 


STROMBERG-CARLSON 
TELEPHONE  MFG.  CO. 

Rochester,  N.  Y.f  U.  S.  A. 


j:nnllh»<iuLl 


A sample  set  will  be  sent  upon 
receipt  of  $12.  Try  It  in  your  own 
station  for  private  and  commer- 
cial Radio  Service.  Money  re- 
funded if  not  satisfied. 


LiSllLi 


Q.  S.  T. 

Radio  experimenter!  buying  through  this  association  are  purchasing  the  goods  of  every  advertiser  in 
this  magazine  at  considerable  saving.  We  fill  orders  the  day  they  arrive.  After  deducting  thev 


membership  discounts  they  obtain'the  following  prices : 

22  V “B”  Batteries $1.10 

.001  Mfd  Assembled  Variable  Condensers 3.50 

DeForest  Honey  Comb  Coils  10  per  cent,  off  list  price. 

130-230  Wavemeters 5.90 

High  Frequency  Buzzers 2.00 

Filament  Back  Panel  Rheostats 1.55 

VT  Tubes 6.50 

Marco  Storage  Batteries 7.00 


We  guarantee  you  some  saving  on  anything  advertised  in  this  magazine  if  purchased  through  this 
auociation. 

Send  for  detailed  information 

MUTUAL  PURCHASERS  ASSOCIATION 

2 and  4 Stone  Street,  Dept.  A.  G.  A.  New  York  City 


grees.  These  gears  are  made  by  the 
Boston  Gear  Works  at  Quincy,  Mass., 
and  are  their  number  G-486,  costing 
about  $1.50  per  pair.  The  boxes  were 
bought  from  a pattern  maker,  but 
could  easily  be  made  at  home  if  one 
has  the  tools,  in  which  case  all  the  side 
pieces  should  be  held  together  and 
the  holes  drilled  all  at  one  time,  be- 
fore the  boxes  are  assembled.  Alumi- 
num was  used  to  hold  the  panels  to 
the  piece  of  wood  to  which  the  bind- 
ing posts  are  fastened,  but  any  other 
metal  could  be  used.  When  the  set 
was  first  designed,  four  strips  of  alum- 
inum were  to  be  used,  one  on  the  top, 
one  on  the  bottom,  and  one  on  each 
side,  but  by  using  % inch  hard  alumi- 


Figure  4 — Two  of  the  condensers 


F)G  U RE  6 


Figure  3 — Batteries  and  phone  jacks 
Figure  5 — Construction  of  tuning  cabinet 
Figure  6— -Vacuum  tube  mounting 


num  only  two  strips  were  necessary. 
They  were  made  to  fit  the  box  tightly, 
so  that  it  would  not  be  necessary  to 
put  screws  or  nails  into  the  board  on 
which  the  binding  posts  were  mounted, 
in  order  to  hold  the  instrument  in  the 
box.  By  using  large  knobs  the  screws 
holding  the  strips  and  instruments 
were  covered  up,  making  a very  neat 
looking  set.  By  setting  the  binding 
posts  in  an  inch  or  so  and  having  the 
holes  in  the  sides  of  the  boxes,  it  is 
possible  to  push  the  set  up  flush  with 
the  wall  and  have  all  the  wiring  con- 
cealed, or  one  condenser  may  be  placed 
on  end  on  the  table  and  the  wires 
brought  through  the  holes.  The  boxes 
in  this  set  were  made  9 inches  deep, 
but  they  should  have  been  made  10 
inches,  as  it  is  necessary  to  have  8 
inches  between  the  panel  and  binding 
post  board  if  the  set  is  to  accommodate 
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the  largest  size  DeForest  coil.  How- 
ever, if  the  coils  are  mounted  on  the 
outside  or  any  other  tuning  arrange- 
ment is  used,  the  boxes  need  not  be 
as  deep.  The  accompanying  pictures 
show  better  than  words  or  diagrams 
how  the  set  looks. 

In  order  to  make  the  set  most  com- 
plete, all  the  diagrams  in  the  various 
radio  magazines  for  the  last  two  or 
three  years  were  cut  out  and  pasted 
on  pages  of  a loose  leaf  book,  and  in- 
dexed according  to  Crystal  Receivers ; 
V.  T.  Receivers;  One,  Two  and  Three 
Step  Amplifiers;  Misc.  Connections; 
etc.  By  using  a loose  leaf  book,  new 
diagrams  can  be  added  as  they  appear 
in  the  latest  magazines.  By  so  doing, 
a hundred  or  more  different  connec- 
tions can  be  collected  in  a very  short 
time,  thus  giving  the  amateur  an  un- 
limited field  for  experimental  work. 

A Low  Power  Set 

By  Jos.  PlGNONE 

'C'OR  local  use,  there  are  two  sets 
which  may  be  used.  One  is  the 
telephone  and  the  other  the  spark  coil 
set.  Each  of  these  have  their  respective 
merits  and  demerits.  For  speed  and 


Pigure  I — Proat  rlew  oi  panel 


accuracy  of  transmission,  the  wireless 
telephone  excels.  However,  for  origi- 
nal outlay  and  succeeding  cost  of  up- 
keep, the  wireless  telephone  equipment 
is  out  of  reach  of  many.  In  addition, 
the  operation  of  the  telephone  may  also 
be  too  intricate  for  some  amateurs. 
The  spark  coil  set  may  seem  to  be  a 
thing  of  the  past  to  advanced  ama- 
teurs. This  is  not  so.  If  the  spark 
coil  set  is  properly  designed,  it  will 
often  do  the  work  of  a >4  kw.  set. 

In  this  case,  for  compactness  and 
efficiency,  the  panel  type  was  selected. 
The  result  is  that  the  leads  from  the 
condenser  are  shortened  considerably. 
The  lead  from  the  condenser  to  the 
gap  is  2 inches  and  from  the  gap  to 
the  transformer  4 inches.  Also  the 
lead  from  the  condenser  to  the  trans- 
former is  6 inches. 


C-W 

Motor  Generator  Sets 

for 

Wireless  Telegraphy 


and 


Wireless  Telephony 

The  standards  of  quality  that  have  given  the  pro- 
ductions of  Crocker-Wheeler  their  world-wide 
prestige,  are  embodied  in  these  instruments. 


1 


Designed  for  submarines,  land  sta- 
tions, ships,  aeroplanes,  train  signaling 
and  a wide  variety  of  special  purposes. 


■Crocker-Wheeler  Company H 

■ I ..  , dl.'  \ K,  ' • * . , , iHDIi 


uj,  / -l  n/ . 


& j,  The  B & H Mounting  for  Radisco, 

DeForest  and  other  coils 

The  single  aupport  allows  ea my  ohange  of  ooila  with 
ample  length  of  rod  to  allow  very  loose  coupling. 
' C?  Ea  'S  4 - The  square  rod  prevents  colls  from  Turning.  Special 

v p r pr  v r Stands  and  Centers  Made  to  Order. 

ag  THE  MOST  EFFICIENT  STAND  ON  THE  MARKET 
Pat.  Applied  For  Radisco  DeForest  Special 

No.  1R  Complete  with  6 Binding  posts,  flexible  leads  and  8 Coll  centers.  86.00  86.50  87.00 

No.  2R  Complete  with  8 Coll  centers,  but  without  flexible  leads  or 

Binding  posts  4.00  4.60  6.00 

No.  8R  Extra  Coll  Centers,  (give  size) 86  .40  .60 

Parcel  Post  Charges  on  2 lbs. 

FINISHED  IN  WEATHERED  OAK 

HIGH  FREQUENCY  CABLE  (LITZ)  10-3*  *0-3*  l«-*-Sft  10-3-3* 

DSC,  Enameled — any  other  else  and  covering  to  Order.  Send  stamp  for  further  particulars. 

wireless  A.  T.  HOVEY  scrrum 

•1  BEL  VIDE  RE  STREET  Dept.  B BOSTON-1 7-MASS. 


. & & P? 


Radisco  DeForest  Special 
. 86.00  86.60  87.00 
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TYPE  800 

Balanced  Condenser 


Mounted  or  unmounted.  Made  in  three  capacities.  Carried  by 
most  good  dealers,  price  $7.50  and  up.  Bulletins  F and  Z,  sent  for 
4c  stamps,  show  our  complete  line  of  high  grade  moderately 
priced  apparatus  for  the  modem  Radio  Laboratory. 

CLAPP  EASTHAM  CO. 

161  Main  Street  Cambridge,  Mass. 


Here  they  are 

Meraco  Perfect  “B”  Batteries 

Staadard  BA-2  TYPE  Th«  ssm  type  at  a battery  at  aaed  by  tbe  U.  S.  ARMY 
AND  NAVY  SIGNAL  CORPS.  Felly  ymaraateed  « a awy  back  basis.  Oece  yoe 
as*  tbeae  batteries  yea  will  ate  aa  etber.  Meric*  Perfect  “ B ” Batteriea  are 
awde  ia  three  dm  aad  ebeald  be  ardered  by  catalog  anker. 


Cat.  No. 

Call. 

Volte 

Sigma 

Shelf  Ufa 

Prica 

BA-2XPR-1K 

IS 

22.5 

3ft*2*2% 

4 Maths 

$1.26  Postpaid 

$2.20  “ 

BA-2XPR  2 

15 

22.5 

•14*3x4 

8 Moths 

BA-2-XPR 

30 

45 

14x6x8 

1 year 

$4.50  “ 

Watch  Ihlt  magazine  far  future  adeerHeemenle  containing  our  big  offer*. 

MERCURY  RADIO  APPLIANCE  CO. 

DEPT.  D-l  672  Broadway  c.-  Brooklyn,  N.  Y. 


Tresco  Tuners  Deliver  the  Goods 

A TESTIMONIAL 

TRESCO,  Davenport,  Iowa,  Point  Pleasant,  N.  J. 

Gentlemen : — 

Some  time  back  you  will  remember  that  I bought  a 
20,000  meter  coupler  from  you  and  now  I wish  to  tell 
you  of  the  wonderful  results  that  I have  had  from  it.  I 
was  very  timid  about  buying  this  coupler,  as  I got  stuck 
with  a set  of  honeycombs,  but  now  I am  glad  I got  that 
coupler,  as  I wouldnot  part  with  it  for  anything. 

I could  get  results  with  it  just  as  you  show  the  hook-up,  but  with  a little 
altering  I got  it  to  working  so  that  I have  heard  NPL,  BZR,  NAR,  NFF,  NDD. 
N'SS.  POZ,  OUI,  IDO,  FL,  YN,  LCM,  and  many  others  that  1 do  not  call  to 
mind  just  at  this  writing.  This  is  no  bull,  either;  all  straight  stuff.  I am  using 
one  bulb — a VT,  3 variables.  Baldwin  phones,  and  your  Tresco  coupler. 

Anybody  that  contemplates  buying  one  of  these  couplers  should  not  hesi- 
tate, as  they  are  the  greatest  thing  out.  take  it  from  me.  Hoping  you  are  sell- 
ing lots  of  these  couplers  and  thanking  you  for  such  a wonderful  instrument, 
I am,  Yours  very  truly. 

R.  VAN  CAMP,  Radio  Station  2VC. 


The  make  of  the  apparatus  used  will 
be  mentioned  to  facilitate  the  procur- 
ing of  them.  The  spark  coil  employed 
in  this  set  is  a “Ford”  ignition  coil. 
Amateurs  in  and  about  New  York 
have  been  getting  very  satisfactory 


Figure  2 — Rear  view 


results  with  these  coils.  They  give  a 
fat  spark,  and  a pleasing  note  if  prop- 
erly adjusted.  The  condenser  used  is 
a small  “Dubilier”  .004,  mfd  mica.  This 
was  chosen  because  of  its  compactness. 
However,  a small  oil  condenser  slight- 
ly larger  can  be  constructed  to  replace 
this.  The  spark  gap  can  easily  be 
made.  It  may  be  of  any  design,  but 
the  one  shown,  with  inch  electrodes 


Figure  3 — Side  view 


works  best  with  this  coil.  Lastly,  the 
transformer  — having  an  oscillation 
transformer  with  variable  coupling 
would  be  of  no  advantage,  as  the  en- 
ergy involved  is  so  small.  A pancake 
or  a cylindrical  coil  may  be  used,  and 
in  the  set  illustrated  the  cylindrical 
type  was  selected  only  because  the 
bakelite  strips  for  such  a coil  were 
handy.  This  unit  is  7 inches  in  di- 
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ameter  wound  with  edgewise  strip. 
Eight  turns  comprise  the  primary  and 
the  same  number  the  secondary.  The 
turns  are  spaced  % inch  apart.  The 
primary  and  secondary  are  spaced  l/i 
inch  apart. 

The  panel  is  7 x 12  inches  and  the 
base  attached  to  it  is  7 x 6 inches.  On 
the  face  of  the  panel  are  mounted  the 
proper  control  switches.  The  double- 
pole switch  is  for  the  power  supply, 
which  is  6 volts ; the  single-pole  switch 
on  the  left  is  to  short  the  key  and  the 
one  on  the  right  is  to  short  the  vi- 
brator. The  reason  for  having  the 
single-pole  switch  is  that  the  builder 
might  wish  to  experiment  with  syn- 
chronous interrupters.  Also,  for 
tests,  the  set  might  be  used  continu- 


Figure  4— View  of  the  oscillation  transformer 

ously.  The  aerial  and  ground  leads 
are  brought  to  the  front  of  the  panel. 

It  is  useless  to  state  the  transmit- 
ting radius  of  such  an  equipment,  as 
local  conditions  vary  too  greatly. 
However,  with  the  author’s  set,  25 
miles  have  been  accomplished. 


Correction  March  “Age” 

In  the  diagram  printed  on  page  37 
of  the  March  issue,  a grid  condenser 
should  have  been  shown  between  the 
crystal  detector  connection  and  the 
grid. 


Winner  of  Wireless  Contest 

James  Collins,  of  Cleveland,  was 
awarded  the  special  prize— a $150 
wireless  receiving  outfit — in  the  wire- 
less contest  conducted  by  The  Press, 
in  co-operation  with  associated  news- 
papers throughout  the  country. 

Collins  was  awarded  the  prize  for 
his  essay  on  “The  Wireless  Amateur." 
He  is  18  years  of  age  and  is  about  to 
enter  college. 


PERFECT  TONE 

INCREASED  RANGE 

LOW  DECREMENT 


You  have  heard  the  piercing  tone  of  a synchronous  spark.  You  know 
the  superior  characteristics  of  synchronous  spark  transmitters.  Heretofore 
the  bulk  and  expense  of  a motor  generator  and  the  practical  necessity  of 
D.  C.  supply  have  prevented  the  use  of  such  transmitters  by  amateur  stations. 


Synchronous 
Rotary  Gap 

TYPE  TGAC 


possesses  all  the  advantages  to 
be  gained  by  the  use  of  motor- 
generator  equipment  with  none 
of  the  expense.  You  can  use  the 
Grebe  Synchronous  Gap  on  your 
A.  C.  Line. 

Ask  your  dealer  to  show  you 
this  gap. 


DNbMw-IHI  Elsdrtc  Co  Pftbkergk, Fs.  , Focost  Ekctric  Co.,  lac..  Now  Took  City 

Hok  Boctrfc  Utiltioa  Co.,  JotkooorUU.  FW.  Coo.  W.  Finoo  t Co..  WuUoftOB.  D.  C. 

Harihtrt-MII  Uodrkol  Co..  Hoootoo,  Touo  F.  D.  NtU  Co  , lac..  Bootes.  Hon. 

Nishottas  Eioctoteol  Sfloob  Co.,  Now  Took,  CUcsfo,  St  Looio 

A.  H.  GREBE  & CO.,  Inc.,  78  v*n  Wyck  Bivd.,  Richmond  Hill,  N.  Y. 


Mignon  “RW4” 

Undamped  Wave 
Receptors 


Loose  Couplers 
Loading  Coils 
Variometers 
Amplifiers 


"R.W.4"  Size  12" 


Strongest,  Most  Distinct  Signals 


IMPORTANT  NOTICE 

Tko  Miaoa  System  Apparatus,  “BW1,”  “RW2,”  “HW8”  aaA  “RJBD8” 
are  as  leaser  soaaufaetnred  sad  are  superseded  by  the  Improved  <*RWd,» 
'CWl"  aad  “BD1.”  These  apparatus  are  maaufactnred  exclusively  hy  the 
MIGNON  MPO.  CORP.,  sole  owners  of  the  Mlcaoa  System  Patents.  (See 
U.  S.  Letters  Potent  No.  1S2M72.) 

INFRINGERS  WILL  BE  PROSECUTED. 

Mignon  Manufacturing  Corporation  Y Newark,  N.  J. 


Damped  and  Undamped  Wave 
Apparatus  for  All  Purposes 

Endorsed  by  Radio  Department 

of  D.  L.  and  W.  R.  R.  Co. 

Writ*  for  Litoraturo 

MIGNON  MFG.  CORP. 

Dept.  W.  NEWARK,  NEW  JERSEY 


Canadian  Representative:  Canadian  Radio  Hfg.  Co.,  Bienville,  Quebec 
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3 inch  Dial  only- 


-75  cants 


am  Postpaid 

3 inch  Dial  with  Knob  mounted $1.30 

Postpaid 


Indicating  Dials 

Make  your  radio  apparatus  up 
to  date.  Indicating  dials  now  . 
available  at  a reasonable  price. 

Made  of  fine  black  polished  composition 
with  radial  lines  and  figures  accurately 
engraved  and  filled  with  brilliant  white. 
Diameter  of  dial  is  3 inches  and  they  are 
3/16  inch  thick.  Have  bevelled  edge.  We 
can  furnish  dial  alone  or  with  fine  Bake- 
lite  Knob  mounted.  This  knob  has  a set 
screw  to  clamp  shaft  of  instrument  to 
which  dial  is  to  be  applied. 

If  your  dealer  cannot  supply  you  send  us 
his  name  with  your  order.  Immediate 
deliveries. 


OUR  NEW  CATALOG  now  ready  for  distribution,  contains  24  pages 
of  real,  live,  up  to  the  minute  illustrations,  news  and  descriptions  of  all 
standard  Radio  parts,  including  the  above  Indicating  Dial. 

Sent  anywhere  upon  receipt  of  10c. 


For  sale  at  all  Radisco  Agencies  and  by 

A.  H.  Corwin  & Co. 

4 West  Park  Street  Newark,  N.  J. 


REMOVAL  NOTICE 


The  andermignsd  desire  to  announce  the  removal  of  their  offices  from 


19  PARK  PLACE 


to  new  and  much  larger  quarters  at 

188-190  Greenwich  Street , New  York  City 

where  they  will  be  in  a better  position  to  accord  their  patrons  more  prompt  and 
efficient  service. 

Send  for  ealelosee  a*  issued. 


WIRELESS  EQUIPMENT  CO.,  Inc. 

Manufacturer* 

COLE  & MORGAN,  Inc. 

Publishers  of  the  Arts  and  Sciences  Series 


NEW  MOTORS 

FACTORY  GUARANTEED  - ALL  SIZES  - IN  ORIGINAL  BOXES 

Your  Opportunity 


T.  Buy  Ntv  Guirintefl  ElMlricil 
Appnlui  cl  Stind.rd  MmuIicIwc. 


Single  Phase 

110-2*0  volt.,  A.  C.,  00  cycle, 

1800  R.  P.  M.  with  pulley 

1/4  WSUarr:  $28-50 
1 1t  $38-50 

1 1.  H.  K IIM*  tenCfl 

• 2 "Mm.  ter  Mpsuw 

1 H.  Mll-m  rWts,  tfdL  CA 

1 list,  «itk  iRII't  kits  • • *P  / 

$116-50 
tVsSSSL  $142-50 
SiMMS.  $184-50 


Charging  Generetors 

Suitable  for  all  lighting.  Battery 
Charging  and  Power 
Requirement*. 

I will,  II  tap.  $19.50 

II  rWlt,  limp.  . $24.50 

44  wits,  I asp.  - $31.50 

IllSctliaag  - $31.50 

III  said, I taip.  - $46.50 

H vsllt,  M sapi  - $78.50 

III  vslU,  II  sap.  • $106.50 
111  vsiti,  II  sap.  $146.50 
$106.50 


Polyphase  Molori 

4 cod  3 phut.  A.  C..  *«0  y. 
00c.,  I740R.P.M.,  complete 
with  base  and  pulley. 

H H.r.  - $46-50 

1 h.p.*T  $64.oo 

2 H.f.- $81-00 

3 H.r.|5$96.oo 

5 h.p5$i  12-00 

1 H.  K Wtl  iywd,  UN  'f* 

$36-50 


Battery  Charging  Outfits 

To  operate  on  A-  C.,  00  cycle,  singl 
^ phase.  Voltage  as  specified. 

Haia»..$68-K 

'"i?:A»$68-5( 

Ill-Ill  *„  AC,  171  wslti,  (CQ  5( 

14  tilts, eith  nritckkssrl  yDo,jv 

mill  a.c. tu  wsttsr  tQQ  5( 

SI  nils.  -Mb  i-llihbssrl  VOO‘xjy 

"JtitSSSl i$75-0( 


Backing  Up  Geagan 

p F.  GEAGAN’S  article  in  the  April 
* issue  on  “Getting  Results”  was 
sure  interesting;  it  has  undoubtedly 
been  read  and  digested  by  everybody, 
regardless  of  whatever  else  they  may 
have  passed  up. 

While  it  might  seem  to  a casual  pe- 
ruser that  Mr.  Geagan  is  inclined  to 
wax  sarcastic  at  times,  none  can  deny 
that  the  things  he  brings  to  our  atten- 
tion are  appropos,  and  if  put  into  prac- 
tice, will,  without  doubt,  result  in  a 
vast  increase  in  efficiency  and  in  the 
satisfaction  we  obtain  from  listening  to 
what  the  “Wild  Waves”  are  saying 
(a  la  ACE). 

My  first  wireless  set,  constructed 
back  in  the  medieval  times  when  the 
art  was  new,  consisted  of  a coherer, 
with  its  attendant  bell  and  tapper;  a 
dishpan,  hung  out  of  the  window  for 
an  antenna;  and  three  dry  cells,  sal- 
vaged from  a neighbor’s  auto  for  a 
source  of  power  for  the  de-coherer. 
The  station  which  I had  hopes  of  hear- 
ing was  New  York,  about  150  miles 
away,  and  when  after  an  hour  nothing 
came  in,  in  spite  of  all  possible  adjust- 
ments, I decided  that  they  were  not 
sending.  Possibly  they  weren’t.  I 
don’t  know. 

Of  course,  I now  have  a really  ex- 
cellent audion  panel,  with  which  I can 
get  un-damped  “stuff”  without  either 
heating  the  tube  with  a match  or  using 
three  or  four  3-foot  tubes  of  No.  36- 
But  in  spite  of  the  things  I can  get  on 
it,  there  is  lacking  the  thrill  that  I ex- 
perienced while  waiting  with  the  old 
coherer  for  the  message  that  never 
came.  Familiarity  breeds  contempt, 
we  are  told,  and  nowhere  does  it  apply 
more  than  in  the  wireless  game.  My 
best  regards  to  Geagan  for  a long  life, 
and  may  his  bump  of  humor  never 
grow  less. 

Whoever  wrote  “Clean  English  in 
Wireless,”  too,  should  know  that  the 
large  majority  of  bugs  are  with  him, 
and  will  back  him  up  in  anything  he 
tries  to  do  to  eliminate  the  objection- 
able conversations  to  which  we  have 
most  of  us  listened  at  times. 

Good  luck  an’  everything. 

B.  R.  Wedemann. 

Queries  Answered 

Answers  will  be  given  in  this  department  to 
questions  of  subscribers,  covering  the  full  range 
of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are 
of  general  interest  to  readers  will  be  published 
here.  The  subscriber’s  name  and  address  must  be 
given  in  all  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necessary  they 
must  be  on  a separate  sheet  and  drawn  with  India 
ink.  Not  more  than  five  questions  ei  one  reader 
can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 

Positively  no  questions  answered  by  mail. 

J.  F.  T.,  Kingsbridge,  N.  Y.  C. : 

In  order  to  get  the  25-mile  radius  with 
the  radiophone  outfit  which  you  mention, 
it  would  be  necessary  for  you  to  use  a 400- 
volt  generator.  A 60-volt  B battery  would 
probably  reduce  your  radius  to  something 
like  3 or  4 miles. 
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EXPERIMENTERS’  WORLD 


H.  K.,  N.  Y.  C. : 

In  reply  to  your  query  requesting  infor- 
mation which  will  enable  you  to  construct 
a radiophone  having  a radius  of  4 miles 
using  75  volts  in  the  plate,  we  refer  you  to 
a recent  article  published  in  this  magazine 
covering  the  construction  of  a 25-mile 
radiophone  set. 

With  the  hook-up  which  you  show,  you 
should  be  able  to  cover  this  distance  pro- 
viding everything  is  working  properly. 
You  do  not  show  in  your  hook-up  any 
meters  for  determining  the  radiation 
which  you  are  getting.  Using  a rectified 
350  volts,  the  distance  which  your  outfit 
will  cover  should  be  in  the  neighborhood 
of  15  to  20  miles.  In  order  for  you  to  know 
what  results  you  are  getting,  however,  you 
should  provide  yourself  with  a radiation 
meter  having  a maximum  range  of  about 
one  ampere. 

• * * 

A.  W.  S.,  Billings,  Mont. : 

The  Adams  Morgan  Co.  is  located  at 
Montclair,  N.  J. 

_ It  will  be  impossible  to  tell  you  what 
size  to  make  the  primary  loading  induc- 
tance for  your  receiving  transformer,  un- 
less we  know  what  wavelength  you  wish  to 
load  up  to,  as  well  as  the  size  of  your  re- 
ceiving transformer.  Neither  can  we  ad- 
vise you  as  to  the  construction  of  a tickler 
coil  without  some  information  as  to  the 
wavelength  range  of  your  receiving  trans- 
former, as  well  as  the  size  and  form  of  the 
secondary  coil. 

* * * 

G.  W.  H.,  Chicago.  111. : 

We  print  herewith  a diagram  showing  a 
hook-up  for  your  loose  coupler  and  auxili- 
ary apparatus. 


M.  J.  S.,  N.  Y.  C. 

You  should  be  able  to  obtain  a copy  of 
The  Phillips  Code  through  J.  H.  Bunnell  & 
Co..  New  York  City,  or  through  the  Tele- 
graph Age.  It  will  cost  you  about  $1.50. 

* * * 

H.  F.  K. : 

Figure  1 of  the  article  by  C.  R.  Leutz, 
which  was  printed  in  the  April  number, 
should  be  corrected  so  that  the  left  hand 
filament  connection  of  tube  No.  1 and  the 
right  hand  filament  connection  of  tube  No. 
4 come  to  the  negative  terminal  of  B-l. 

« * * 

C.  R.,  Valdosta.  Ga. : 

We  are  unable  to  tell  you  where  it 
will  be  possible  for  you  to  obtain  a l/i- kw. 
open  core  Marconi  transformer.  We  sug- 
gest that  you  advertise  in  some  of  the 
radio  magazines.  It  may  be  that  some 
amateur  now  has  one  which  he  would  be 
willing  to  dispose  of. 

The  efficiency  of  Leyden  jars  as  con- 
densers is  usually  somewhat  greater  than 
the  efficiency  of  a plate  glass  condenser, 
due  to  the  fact  that  a better  grade  of  glass 
is  used  in  the  Leyden  jar. 

We  regret  that  we  are  unable  to  advise 
you  as  to  the  power  input  of  the  new  sta- 
tion at  Savannah,  Ga. 

We  have  insufficient  data  at  hand  at  the 
present  time  to  enable  you  to  construct  a 
magnetic  detector. 

When 


PACENT  ELECTRIC  COMPANY 

Incorporated 

150  Nassau  Street  beSman^mi  o New  York  City 


Specialists  in 

Electrical,  Radio  and 
Laboratory  Equipment 

Builders  and  Distributors 
of  Scientific  and  Experi- 
mental Equipment  for 
Research  Work. 


Representing:  A.  H.  Grebe  & Co.,  Dubilier  Condenser  Co.,  Electrical  Pro- 
ducts Mfg.  Co.,  Rawson  Electrical  Inst.  Co.,  Richter  & Byrne  and  others. 


JOIN  NOW 

H.  L.  WELKER,  Secy.,  Date 

National  Amateur  Wireless  Assn., 

68  Broad  St.,  New  York. 

As  I desire  to  receive  full  recognition  as  an  amateur  wireless  worker  of 
the  United  States,  I ask  the  privilege  of  enrollment  as  a Member  in  the  Na- 
tional Amateur  Wireless  Association  and  request  that  you  send  me  the  com- 
plete Member’s  Equipment,  for  which  I enclose  herewith  remittance  of  $1.50 
Initiation  Fee,  covering  Initial  Equipment,  and  $2.00  for  First  Annual  Dues, 
or  $3.50  in  all. 

I understand  that  I will  receive  membership  certificate 
pin,  pennant  and  a copy  each  of  “How  to  Conduct  a Radio 
Club”  and  “How  to  Pass  U.  S.  Govt.  Wireless  License 
Examinations, ” and  that  the  yearly  dues  entitle  me  to  a 
year’s  subscription  to  THE  WIRELESS  AGE. 
am  not 

I am  now  a subscriber  to  the  AGE. 


Name  Age 

St.  Add 

City  State  


FILL  IN  ANSWERS  TO  THESE  QUESTIONS 

1.  Have  you  a Government  License  (give  number ) or  do  you  propose 

appltJRig  for  one? 

2.  If  you  are  under  21  years  of  age,  give  names  of  2 adults  for  reference  as 
to  character: 

Reference  Address 

Reference  

3.  If  you  are  a member  of  any  Local,  State  or  Interstate  wireless  club  or 
association  give  its  name  and  name  of  Secretary  with  address 


4.  Are  you  now  a subscriber  to  THE  WIRELESS  AGE? 

5.  Describe  briefly  your  equipment 
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More  than  200  young:  men  are  enrolled  in  our  classes 
preparing  for  employment  in  the  Merchant  Marine. 

The  demand  for  EXPERT  WIRELESS  OPERATORS 
is  enormous.  The  position  is  most  remunerative  and 
the  work  is  unusually  pleasant. 

The  junior  ship  operator  receives  $100  per 
month,  the  senior  $125  per  month,  to  which  is 
added  $3.00  per  day  subsistence  pay  when  the  ship 
is  in  port. 

You  may  enjoy  the  life  of  a globe-trotter  and  receive 


this  salary  by  studying  from  three  to  four  months  at 
the  Institute. 

Prospective  applicants  are  urged  to  investigate  our 
course  before  enrolling  elsewhere.  Remember  that  by 
far  the  greatest  number  of  assignments  to  the  ship  serv- 
ice are  made  in  New  York  City. 

The  Trans-oceanic  Division  of  the  Marconi  Company 
is  in  need  of  expert  Continental  Morse  operators. 

Write  us  for  facts  regarding  the  present  radio  situ- 
ation. 

We  have  more  than  6,000  graduates  to  our  credit. 


AMERICA’S  FOREMOST  SCHOOL 

FOR  INSTRUCTION  IN 

WIRELESS  TELEGRAPHY 

Afternoon  and  Evening  Classes  throughout  the  year. 

Branch  School : New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 

Address  all  inquiries  to  Director  of  Instruction 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by 


•WINN"  PORTABLE 
WIRELESS 
SET  NO.  149  I 


WINN  Hi- Quality  WIRELESS  APPARATUS 

“WINN”  PORTABLE  WIRELESS  SET 

This  SET  represents  the  very  highest  type  of  construction  throughout,  mode  complete  in 
our  own  factory,  of  excellent  materials,  by  expert  workmen,  under  the  direct  supervision 
of  K.  E.  Winn.  Each  part  carefully  tested  to  insure  absolute  reliability  and  dependability 
under  all  conditions  of  service  in  home  station  or  Held.  Size  of  box  8 x 9 x 11  handsome 
mahogany  finish,  all  metal  parts  heavily  nickel  plated,  weight  16  lbs  handy  carrying 
strap  of  heavy  ribbed  duck.  -WINN"  Rrrrivuir 

SENDING  RANGE  10  TO  12  MILES  — UL  _ 


•WINN”  RECEIVING 
TRANSFORMER 

NO.  504.  $13.50 


Receiving  range  200  to  300  miles  under 

favorable  conditions.  Lightest  port-  NO.  504.  $13.50 

able  set  mode  of  equal  high  quality. 

Offers  amateurs  and  professionals  a 
well  made,  beautifully  finished,  com- 

pact,  and  efficient  Wireless  Set.  which  fy’ri 

anyone  would  be  proud  to  blf  - 

Particularly  to  Boy  ^ 

Scout  organizations.  Scouts  In  cump,  AH 

on  the  hike  or  home,  could  keep  ■'V  ^B 

with  other  rumps  as  us  the 

No  special  aerials  re- 
quired.  Complete  instructions  with 

binding  guarantee  enclosed  in  each  box.  the  guarantee  ail 
insurance  of  satisfaction.  Price  complete  with  phones,  $550. 

“WINN’’  RECEIVING  TRANSFORMER  ^ 

This  instrument  gives  good  results,  receiving  wave  lengths  up  to  twenty-five  hundred  meters.  To  simplify  the  use  of  Trans- 
former for  beginners,  this  one  is  to  he  used  In  place  of  tuning  coll  and  tuning  inductunces,  _ 1 \A/INN”  Trancuit 

where  distances  and  sharper  tuning  is  required.  The  aerials  in  ground  are  connected  with  the  ™ 1 RRNSMITTER 

two  binding  posts  below  the  primary.  The  secondary  terminals  connect  with  the  two  re-  No.  201 

maining  binding  posts.  Contact  Is  made  by  means  of  a slider  mounted  conveniently  on  top 
of  the  primary.  All  metal  parts  heavily  nickled.  Base  and  end  pieces  of  birch  highly  polished. 

* ‘WINN  ’ ’ TRANSMITTER  COIL 

This  coil  is  especially  designed  for  wireless  ami  high  frequency  work.  Produces  heavy, 
energetic  spark.  Capable  of  transmitting  up  to  25  miles  under  favorable  conditions.  Con- 
tact points  on  Interrupter  extra  large,  of  heavy  platinum  iridium.  Interrupter  is  our  own 
“Winn”  design,  and  the  most  sensitive  vibrator  made.  Transmitter  complete  with  excep- 
tion of  Spark  Gap  and  Key.  Normal  voltage  required.  10  to  12  volts,  although  higher  volt- 

' 'WINN’'  age  nm>  he  used.  Mounted  in  mahogany  fin- 

islied  cabinet,  with  nlekel  plated  mountings. 

DETECTOR  Our  Detector  is  in  a class  l»y  Itself  and  is 
NO.  400,  $5  t*1*  «utoome  of  long  and  careful  experiment;. 

to  produce  an  article  which  does  away  with 
all  the  objections  of  the  ordinary  Detector.  Knclosed  in 
glass,  dust-proof  cylinder,  which  keeps  the  mineral  clean 
anti  free  from  vibrations.  Tills  feature  alone  hears  out  our! 
claim  for  general  excellence  of  any  anti  all  "WINN"  ap- 
paratus. all  H (-GRADE. 

Your  dealer  will  supply  you  with  any  "W  INN”  HI- 
Ol  Aim  Wireless  Apparatus.  If  not  send  his  name  and  we  will  see 
you  arc  supplied  promptly.  Write  for  our  “Supplement  A”  advance  catalog,  which 
contains  complete  information  uhout  the  entire  “WINN”  lfl-t>(  AI.ITY  Radio  'goods.  It's  FREE 

WINN  RADIO  & ELECTRIC  MFG.  CO.,  537  So.  Dearborn  St..  (Dept.  12)  Chicago.  III. 
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THE  JONES  CABINET  VACUUM  TUBE  RECEIVING  TRANSFORMER 

The  following  are  extract!  from  unaoliclted  Testimonials  from  satlaHed  users  of  our  Receiving  Sets.  Original!  are  on  Ole  at  our 
Laboratory:  "The  eet  seems  very  well  adapted  to  Radio-Telephone  work  and  has  given  wonderful  satisfaction  In  .all  waya" 

"Regarding  my  JONES  Cabinet  Set  which  I received  about  a month  ago — It  works  fine.  My  set  works  as  good  as  any  set  around 


Bend  for  nerw  Illus- 
trated descriptive 
Bulletin  dwofSbisg 
these  and  other 
High  finds  Radio 
Apparatus. 


Our  receiving  sets  employ  a highly  perfected  Loose  Coupler  method  of  wave  reception  Including  a modern  “DEAD  END"  switch 
in  the  primary  winding.  In  conjunction  with  the  latest  Vacuum  Tube  circuit,  all  assembled  within  a metal  frame,  permitting  easy 
removal,  from  Its  containing  cabinet.  This  combination  praotlcally  eliminates  loss  of  energy,  greatly  increases  signal  strength  and 
produces  a very  high  order  of  selectivity.  It  provides  a greater  range  of  wave  length  than  most  of  the  new  condensed  Inductance  oolls, 
and  Is  easier  of  manipulation.  Approximate  wavs  length  100  to  1,000  meters.  Fitted  to  take  the  latest  MARCONI  Vacuum  Tube. 

Model  “D"  NMO  Model  “E” fM.M  Model  “1-1” fM.M 

THE  JONES  RADIO  COMPANY,  LABORATORY,  384  MONROE  STREET 

BROOKLYN,  N.  Y. 


ARLINGTON  TESTED  CRYSTALS 


Why  buy  minerals  on  ■ » 
ffvnbleT  He  SURE  when  you  4 
puts  crystal  in  your  detect-  w 
tor  that  it  Is  EXQUISITELY  $ 


18EN8ITIVE.  Buy  Arlington  ^ ■ 

to  I individually  tested  Minerals. 

^W'^I  Galena  or  Silicon,  pout  paid^^^^^ 

' \v\\j  on  receipt  of  price. 

THB  NEWMAN-STERN  CO. 
!y  jr''  Dept.  W.  A.  ~ ‘ ‘ 
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Cleveland,  O. 


Have  You  Any  Copies  of  WIRELESS  AGE 

Dated  Majt  Jane,  August  and  September,  1919? 

Send  them  to  us  and  we  will  extend  your  subscription  one  month  for  each  copy 
you  send. 


WIRELESS  PRESS,  INC 


Circulation  Manager, 


328  Broadway,  New  York  City 


l ^scribes  a remarkable  line  of  wire- 
lean  instrument*  including  "Bed 
Head”  ’I’honen,  Arlington  Tented 
f Mineral*.  Deforest,  Murdock  and  Sig- 
nal Apparatus.  Write  for  this  book  today 
The  Newman -Seem  Co. 

Dept.  W.A.  Cleveland,  O- 


=^x  Red  Head  Radio  Phone 

The  accepted  standard  in  wireless  | 
receivers.  If  they  are  not  BETTER 
UwVthan  anything  you’ve  e.erseen  return 
“ 1 “ |w  them  for  full  cash  refund  Our  Radio  I 
IF  Handy  Book  and  Catalogue,  fine  on 
JjS request,  describes  them,  and  many 
, ■ »tber  instruments. 

'rgrj  The  Newman- Stem  Co. 
jm.f  pt.W. A.  Cleveland,  O. 


NEW  SHORT  WAVE  COUPLER  No.  747 

Comes  up  to  the  CHAMBERS’  usual  High  Standard.  Especially  adapted  to  long  distance 
Amateur  work.  Tunes  to  800  meters.  Does  away  with  the  dead-end  effect  so  common  when 

large  couplers  are  used  for  short  wave  reception. 
Mahogany  finished  woodwork.  Brass  metal  parts. 
Has  new  slider  feature.  Secondary  has  six  taps. 
Wound  with  Red  Enameled  Wire,  or,  secondary 
with  Green  Silk  if  so  ordered.  Measurements 
over  all,  length  12  inches,  width  inches, 

height  5 inches. 

PRICE  - - $10.00 

F.  B.  CHAMBERS  & CO., 

2046  ARCH  STREET  . - PHILA.,  PA. 


RADIO  APPARATUS 


Cut.  A 
No. 

LL75 

LL100 

LL1S0 

LL200 

LL250 

LL300 

LL400 

LL600 

LL750 

LL1000 

LL1250 


Distributors  of  Reliable  Radio  apparatus  for  Experimenters  in  every  branch  of  the  Radio  field. 

“PITTSCO”  “REMEMBER” 

The  sign  of  Service  and  immediate  delivery.^^P^^S^.  \ye  carry  an  immense  stock  and  fill  all  orders 
All  we  ask  is  a trial.  promptly. 

J De  Forest  Honey-comb  Coll  Mountings. 

'■  Appwithwm  vT1"  piugmounted  \ No.  LC-101  De  Forest,  mounted  on  oak  base  with 

r 75  330-1030  $1.60  gears  to  hold  three  coils $13.00 

L100  450-1460  . 1-70  ^ No.  LC-201  De  Forest,  same  as  above  but  with  pri- 

r iso  660-2200  ! ! 2!00  mary  condenser  switch  $15.00 

: 200  860-2850  2.10  No.  LC-100  same  as  LC-101.  but  without  base $10.00 

250  1120-4000  2!30  No.  ULC-100  same  as  LC-100,  but  mounted  on  unit  panel.  .$10.75 

^300  1340-4800  2^50  No.  ULC-200  single  coil  mounting  on  unit  panel $2.00 

L400  1860-6300  2 80  No.  ULC-300  double  coil  mounting  on  unit  panel $4.80 

L600  2940-12000  . . . ’ 3^00  No.  ULC-400  triple  coil  mounting  on  unit  panel $5.60 

750  3100-15000  3^20  Important!  Every  item  listed  sent  to  any  part  of  the 

^1000  5700  19000  3 50  U.  S.  A.  postage  prepaid.  We  want  your  business! 

M?sn  4900-71000  3 90  Send  6 cents  in  stamps  for  new  catalog. 


De  Forest  Honey-comb  Coils 
(Litz  wire.  While  they  last.) 

Appx.  Wave  Length  Price  on 

with  .001  V.C.  Plug  mounted 

330-1030  $1.60 

450-1460  1.70 

660-2200  2.00 

860-2850  2.10 

1120-4000  2.30 

1340-4800  2.50 

1860-6300  2.80 

2940-12000  3.00 

3100-15000  3.20 

) 5700-19000  3.50 

) 5900-21000  3.90 


Ws> 
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Bin  of  the  Tower*  of  the  bow  Wiroleu  Station  being  erected  near  the  Veluwa  in  Holland 

WII — New  Brunswick 

First  Description  of  the  Famous  Alexanderson  System 

AsiJ  a D-.'zen  Exclusive  Features  in  This  Issue 
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THE  WORLD'S  ONLY  MANUFACTURER 
Of  Moulded  High  Frequency,  High  Tension  Insulators  and  Insulating  Parts 


INSULATION 
MADE  IN  AMF.R'CA 


Medal  and  Diploma 

received  at  World’s  Columbian  Exposition, 
Chicago,  1898 


Medal  and  Diploma 
received  at  World’s  F.»ir,  St.  Louis, 
1904 


N"  7707  A No.  166  k W No.  I • . . » No.  172  r - ^ No.  9351 

‘ELECTROSE”  Insulators  are  standard  with  UNITED  STATES  NAVY  and  ARMY  and  Wireless  Telegraph  and  Telephone  Companies, 

‘Electrose”  is  made  in  a number  of  grades  for  various  requirements,  each  grade  possessing  special  characteristics 
‘Electrose”  Insulators — Best  in  the  World  for  High  Frequency  Currents,  Power  and  Transmission  Circuits 

Mill,  MWI  I \l  II  III  IIn  on  n,  . . ~ ~ _ ,r  , ~ 

66-82  Washington  Street  27-3/  ^ ork  Street 

feet 
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Thermo-Ammeters,  Milliammeters 
and  C urrent-Squar ed  Meters 

For  Radio  Service 
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RENEWALS— When  subscription  expires  you  will  find  a 
renewal  blank  enclosed.  Return  with  remittance  promptly. 

Published  Monthly  at 

GREAT  BRITAIN.  12-13  Henrietta  St..  London 

Yearly  .Subscription*  in  U.  S.,  12.00 


CHANGE  OF  ADDRESS — Notify  us  of  any  change  in  your 
address,  firing  both  the  old  and  ntw  location. 

326  Broadway,  New  York 

AUSTRALIA,  97  Clarence  St..  Sydney.  N.  S.  W. 

Outside  U.  S,  (2.40;  Single  Copies,  20  cents 


Sntered  ee  second  class  matter  Oct.  9.  1913.  Poet  Office  at  New  York.  N.  Y,  under  the  Act  of  March  3,  1879.  Copyright,  1920,Wlreleae  Preas,  Inc. 


Edward  J.  Nslly.  Pres.  Lee  Lemon.  Vice-Pres.  Parid  Sarnoff.  Secy. George  S.  De  Sousa.  Tress.  J.  D.  Coamea,  Business  Mgr. 


Owing  to  the  fact  that  certain  statements  and  expressions  of  opinion  from  CO rreepor dents  and  others  appearing  la  these  columns 
from  time  to  time  may  be  found  to  be  the  subject  of  controversy  In  scientific  circles  and  in  the  courts,  either  now  or  in  the  future,  and 
to  sometimes  Involve  questions  of  priority  of  Invention  and  the  comparative  merits  of  apparatus  employed  in  wireless  signaling,  the 
owners  and  publishers  of  this  magazine  positively  and  emphatically  disclaim  any  privity  or  responsibility  for  any  statements  of  opinion 
or  partisan  expression!  If  guch  should  at  any  time  appear  herein. 


Learn  The  Code 

With  The  OMNIGRAPH 

The  Omnigraph  Automatic  Transmitter  will  teach  you  the  Code — at  home — in  the  shortest  possible  time  and  at  the 
least  possible  expense.  Connected  with  Buzzer  or  Buzzer  and  Phone,  the  Omnigraph  will  send  you  unlimited  Conti- 
nental messages,  by  the  hour,  at  any  speed  you  desire.  It  will  bring  an  expert  Operator— right  into  your  home — and  will 
quickly  qualify  you  to  pass  the  examination  for  a first  grade  license. 


4341  Richardson  Ave., 
New  York  City. 
Jan.  21,  1920. 


THE  OMNIGRAPH  MFG.  CO. 

Cortlandt  Street,  New  York. 

Cwtlizuz:— I with  briefly  to  commend  your  very  excellent  Automatic  Transmitter.  Re- 
cently I was  successful  in  obtaining  a first-class  Commercial  Radio  License  and  I believe 
that  the  Omnigraph  was  my  principal  aid. 

I took  a four  week*  course  at  a Resident  Radio  School  in  Theory  only.  I relied  on  the 


I wot  ant  of  two  in  a class  of  eighteen  to  obtain  a first -class  License.  Tbs  stumbling 
block  for  the  others  eras  CODE  ....  And  I know  that  a short  time  receiving  Omni- 
graph  message*  daily  would  have  enabled  them  to  pass  the  examination  aa  easily  as  I did. 

I believe  the  Omnigraph  to  be  the  easiest,  quickest  and  cheapest  method  to  learn  the 
International  Morse  Code. 

Cordially  yours, 

(Signed)  GEO.  E.  SELLERS. 

The  Omnigraph  is  used  by  several  departments  of  the  U.  S.  Government  and  by  a large  number  of  the  leading  Uni- 
versities, Colleges,  Technical  and  Telegraph  Schools  throughout  the  U.  S.  and  Canada. 

The  Omnigraph  is  also  used  by  the  Bureau  of  Navigation  in  teiting  applicants  applying  for  a Radio  License. 
Thousands  have  learned  both  the  Morse  and  Wireless  Codes  with  the  Omnigraph. 

Send  for  free  catalog  describing  three  models — $12  to  $28.  Do  it  to-day.  The  Omnigraph  is  sold  under  the  strong- 
est of  guarantees — if  not  as  represented,  your  money  back  for  the  asking. 

THE  OMNIGRAPH  MFG.  CO.,  26  Cortlandt  St,  N.  Y. 
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RADIO  TELEMEGAFONE 

When  used  with  one  or  more  stages  of  amplification  will  reproduce 
signals  with  great  volume.  For  the  small  fraction  of  a watt  output  of 
your  receiver  that  is  available  for  the  production  of  signals,  the 
Mackavox  Telemegafone  will  produce  the  greatest  volume  of  sound 


With  Small  Horn,  as  Illustrated 
With  Large  Music  Master  Horn 

Write  tor  Bulletin  No.  2102 


$75-00 

93-00 


Pati«tu>  m U SA  »*•©  Fo*Hb*Coo«Ta«t 


2701-2765  East  14™  Street 
Oakland,  California 


HOOK  ’ER  TO  YER  BULB 


The  most  wonderful  tuner  in  the  world  for  only  $1 5.00. 

Last  month  this  tuner  heat  in  a test  one  of  the  NAVY 
STANDARDS  at  Ketchikan,  Alaska. 

10  Captains  of  Ocean-going  ships  have  had  their  wireless  operators  install  one  of  our  tuners  in  the 
captain's  cabin  so  the  exact  time  by  wireless  can  be  had  without  using  either  tube,  bell,  or  hand. 

‘•GREAT!”  says  one  old  sea  dog.  "WHAT  IN  SAM  HILL  WILL  YOU  SMART  ALECS  GET  UP 
NEXT?”  European  stations  copied  in  day  time  and  no  fancy  aerial  is  needed.  A single  wire  about  40 
long  by  25  high  will  do  the  trick.  London  amateur  W.  R.  Wade,  Clifton,  Bristol,  promises  report  for  the 
magazines  to  publish  showing  how  the  amateurs  there  read  our  “sigs”  in  England.  Junk  your  funny  wound 
coils  and  get  a regular  two  pound  tuner  that  you  can  use  during  the  static  season.  20,000  meters  maxi- 
mum wave  length.  Hook  up  on  bottom  of  tuner.. 

KNOCKED  DOWN  AND  ASSEMBLED  CONDENSERS 

Which  kind  do  you  want?  Made  for  panel  mounting  and  are  complete  with  scale,  pointer  and  knob. 

Used  all  over  the  world  now  and  still  going  strong.  No  C.  O.  D.  orders.  Add  parcel  post.  Buy  from 

your  dealers  and  send  us  his  name  if  he  cannot  supply  you.  Canadian  amateurs  buy  from  local  dealers 
or  write  us  for  nearest  dealer.  Formica  tops  and  bases.  Movable  plates  are  screwed  on  and  not  clamped. 

H plate  assembled  - $2.75 

21  “ “ - - 3.25 

41  “ “ - - 4.25 


1 1 plate  knocked  down  - $ 1 .80 

21  “ “ “ 2.25 

41  “ “ “ 3.20 

SOLD  BY  YOUR 

T R E S C CM 


DEALER  ::  OR 

Davenport,  Iowa. 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


THE  WIRELESS  ACE 


July,  1920 


When  writing  to  advertiser!  please  mention  THE  WIRELESS  AGE 

Digitized  by 


Google 


New  Radio  Products 
and 


Personal  Service 


CATALOG 

WORKING 

WAVELENGTH 

INDUCTANCE  IN  MILLI- 

LIST PRICE 

NUMBER 

RANGE 

IN 

METERS 

HENRIES 

EACH  UNMOUNTED 

25 

130 

to 

250 

.043 

.045 

$ .90 

35 

180 

to 

450 

.075 

.073 

1.00 

50 

250 

to 

700 

.156 

.15 

1.10 

75 

400 

to 

900 

.36 

.34 

1.20 

100 

500 

to 

1400 

.66 

.57 

1.30 

150 

eoo 

to 

2000 

1.40 

1.35 

1.40 

200 

1000 

to 

2500 

2.50 

2.30 

1.50 

250 

• 1200 

to 

3500 

4.2 

4. 

1.60 

300 

1500 

to 

4500 

6.25 

6.1 

1.80 

400 

2000 

to 

5000 

10.62 

10.2 

2.00 

500 

3000 

to 

6000 

.17.6 

17.3 

2.20 

600 

4000 

to 

10000 

25.0 

22.0 

2.50 

750 

5000 

to 

12000 

38.0 

35.3 

2.70 

1000 

8000 

to 

15000 

72.8 

68.3 

2.90 

1250 

10000 

to 

20000 

116.6 

112.3 

3.50 

1500 

15000 

to 

25000 

171.5 

162.2 

4.00 

We  also  carry  a large  stock  of  high  grade  electrical  apparatus,  including  a very  complete 
line  of  heating  appliances. 

You  have  our  most  courteous  invitation  to  spend  a few  moments  in  our  spacious  show 
rooms  and  look  over  our  complete  stock.  We  will  gladly  show  you  any  instrument  or  part 
you  may  desire  to  examine.  It  will  be  a revelation  to  you,  besides  it  is  part  of  our  service. 

OUR  WORD  OF  HONOR  TO  YOU  IS 
OUR  GUARANTEE.  LET  US  PROVE  IT. 

Write  Dept.  ES  for  literature  and  price  lists. 

CONTINENTAL  RADIO  AND  ELECTRIC  CORP. 

J.  DiBlari,  Secy.  J.  Stantley,  Treas. 

6 Warren  Street  ■ New  York. 


In  endeavoring  to  give  personal  service  to  our  ever 
growing  clientele,  we  realize  that  new  and  more  mod- 
ern products  make  for  the  betterment  and  improve- 
ment of  radio  work  and  to  this  end  we  offer  you  the 
latest  scientific  achievement  in  radio 

DUO  LATERAL  WOUND  COILS 

made  in  several  different  sizes  covering  every  wavelength.  These  coils  have  staggered 
winding  and  a lower  natural  period,  lower  high  frequency  resistance,  very  low  distributed 
capacity,  lower  D.  C.  resistance  and  higher  self  inductance,  which  makes  it  an  ideal  part 
of  any  set  and  superior  to  all  other  coils  for  amateur  work. 

Radio  Engineers  have  made  extensive  tests  of  these  coils  and  give  them  their  highest 
recommendations. 

ORDER  BY  CATALOGUE  NUMBER  AS  LISTED. 
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The  New 

Arco  Variable  Condenser 

We  offer  Radio  Men  something  out  of  the  ordinary  in  variable  condensers. 

This  new  model  is  a step  ahead  of  its  rivals  in  that  the  plates  are  made  of  aluminum 
and  heavier  than  those  found  in  the  average  condensers.  The  rotary  plates  are 
rounded  at  one  end,  not  the  usual  semi-circular  type,  thus  affording  a straight  line 
capacity,  which  is  a very  valuable  feature  in  Wave  Meter  work.  The  zero  capacity 
in  an  instrument  of  this  type  is  considerably  lower  than  that  of  usual  condensers. 
Shaft  on  which  rotary  plates  are  mounted  is  carefully  machined  from  tool  steel. 
Instrument  can  be  quickly  mounted  in  case  or  behind  panel. 

Made  in  two  capacities,  furnished  unmounted  only,  with  or  without  dial  of  fine  black  moulded  composition  and  bake- 
lite  knob. 

Backed  up  by  Radisco  guaranteed  quality  of  workmanship  and  low  price. 


Capacity  Unmounted 

.0005  mf.  $5.00 

.001  mf.  6.25 

Shipping  weight  2 pounds. 


With  Dial  and  Knob 
$6.00 
7.25 


Prices  quoted  do  not  include  carrying  charges  to  Pacific  Coast  or  duty  paid  for 
Canadian  use. 

RADISCO  AGENTS  carry  only  apparatus  of  proven  merit  Look  for 
the  Radisco  trade  mark  on  all  parts  you  buy  and  be  sure  of  getting 
efficient  apparatus. 


Below  are  listed  a few  of  the  reliable  firms  who  carry  the  RADISCO  COILS,  Better  HBn  Batteries  and  are  our 
Agents  for  all  other  standard  apparatus  of  merit 

COMMUNICATE  YOUR  WANTS  TO  THEM. 


ALBANY,  N.  Y. 

E.  L.  Long, 

21  Magnolia  Terrace 
ATLANTIC  CITY,  N.  J. 
Independent  Radio  Supply  Co. 
118  So.  New  Jersey  Ave. 
BALTIMORE;  MD. 

Radio  Engineering  Co., 

614  No.  Calvert  St. 
BEINVILLE,  QUEBEC,  CAN. 

' Canadian  Radio  Mfg.  Co. 
BOSTON,  MASS. 

Atlantic  Radio  Co., 

88  Broad  Street 
BROOKLYN,  N.  Y. 

Kelly  A Phillips  Electric  Co., 
312  Flatbush  Ave. 

BRONX,  NEW  YORK 
Amateur  Wireless  Equipment 
Co* 

1390  Prospect  Ave. 

CHICAGO,  ILL. 

Chicago  Radio  Laboratories, 
1316  Carmen  Ave. 

EUREKA,  PEORIA, 
ILLINOIS 
Klaus  Radio  Co. 


KANSAS  CITY,  MO. 

McCreary  Radio  Supply, 

4th  & Delaware  Sts. 

LOS  ANGELES,  CALIF. 

The  Wireless  Shop, 

511  W.  Washington  St. 

MONTREAL,  CAN. 

J.  B.  Miller, 

1600  Hutchinson  St. 

McKeesport,  pa 

K. AL.  Electric  Co., 

427  Olive  Street. 

NEW  ORLEANS,  LA. 

L.  A Rose, 

121  Camp  Street 

NEWARK,  N.  J. 

A.  H.  Corwin  A Co., 

4 West  Park  Street. 

NEWCASTLE,  PA. 

Pennsylvania  Wireless  Mfg.  Co., 
507  Florence  Ave.  “8HA” 

PHILADELPHIA  PA. 

Philadelphia  School  of  Wireless 
Telegraphy, 

Broad  and  Cherry  Streets. 


PROVIDENCE,  R.  I. 

Rhode  Island  Elec.  Equip.  Co* 
45  Washington  Street. 

PITTSBURG,  PA 
Radio  Electric  Co., 

3807  Sth  Ave. 

SEATTLE,  WASH. 

Northwest  Radio  Service  Co., 
1801  Sixth  Ave. 

SCRANTON,  PA 
Shotton  Radio  Mfg.  Co., 

P.  O.  Box  3 

Branch  8 Kingsbury  St, 
Jamestown,  N.  Y. 

SPRINGFIELD,  MASS. 

Electric  Service  Co., 

585  Armory  Street. 

TORONTO,  ONT*  CAN. 

The  Vimy  Supply  Co* 

585  College  Street. 

WASHINGTON,  D.  C. 

National  Radio  Supply  Co* 
808  9th  St.,  N.  W. 

WICHITA  KAN. 

The  Cosradio  Co* 

1725  Fainnount  Ave. 


If  none  of  the  above  agencies  are  in  your  vicinity,  communicate  with 


RADIO  DISTRIBUTING  COMPANY 


Newark,  New  Jersey 


When  writing  to  advertiser!  please  mention  THE  WIRELESS  AGE 
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W1CONY  APPARATUS  ii 

designed  by  »uper-engineeri. 
It  received  the  Government’s 
highest  classification. 


PRODUCTS, 


WICONY  APPARATUS  it 
made  by  master  mechanics. 
It  is  a guaranteed  product. 


YOUR  HOLIDAYS 

Are  you  going  to  spend  your  holidays  improving  your  Radio  station,  or  will 
you  lose  that  opportunity. 

You  can  do  more  for  your  station  during  your  holidays  than  during  all  the 
evenings  you  have  worked  in  the  past  months — and  it  will  be  genuine  recreation 
—you  will  finish  your  vacation  with  a feeling  of  “something  accomplished." 


THE  SMALLEST  TRANS- 
FORMER IN  THE  WORLD 

How  would  you  like  to  have  “The  smallest  trans- 
former in  the  world”  if  you  were  convinced  that 
it  was  also  the  most 
efficient  ? 


After  all,  there  is  no  need 
for  a bulky  affair  in  hand- 
ling audio-frequency  cur- 
rents, if  the  design  is  cor- 
rect. This  transformer 
was  designed  especially 
for  the  operating  charac- 
teristics of  the  Moore- 
head-Marconi-de  Forest 
audion  tubes.  It  has  a 
closed  core  of  the  best 
grade  laminated  iron, 
AUDIO  FRBQUBNCY  w't*1  t*le  primary  and 

AMPUFIBR  TRANS-  secondary  windings  of 

FORMBR;  TypcWMiOC.  several  thousand  turns 

DT%"x2"x1K"  extremely  fine 

Shipping  weight  10  o*.  enameled  wire.  The  de- 
Priee  17.00.  Code  "Wietra."  sign  is  such  that  the  dis- 
tributed capacity  and  cur- 
rent losses  are  extremely  low. 


Order  now  if  you  want  immediate  shipment. 


DO  YOU  USE  AUDIONS? 

Suppose  you  wanted  to  change  the  leads  to  your 

audion  socket  base — must  you  rustle  'round  for  a 

screw  driver,  or  pair  of  pliers,  * 

mar  the  screws,  or  scratch  the 

bakelite  base  with  an  everyday  jr  jj-  . 

slip  of  the  tool?  Would  it  not 

be  much  better  to  have  neat  # 

bindings  posts,  with  plenty  of 

room  to  work  without  fear  of 

shorting  thru  the  metal  socket  ? 

Look  at  the  photograph  — 
those  terminals  are  of  the  best 
Bakelite  type.  The  base  is  also 
of  bakelite,  while  the  socket 
is  of  finely  machined,  dull 
aluminum,  another  WICONY 
innovation.  Notice  the  man 
ner  of  support; — those 
legs  are  drilled  and 
tapped  and  nickeled  — 
heavily  nickeled — thus 
giving  you  an  ideal 
method  of  fastening  to 
your  panel  or  table. 


We  have  bases  with 
one,  two,  or  three 
sockets  especially 
mounted  for  interior 
of  audion  cabinets. 
They  are  most  reason- 
able in  price. 


AUDION  TUBB  SOCK- 
BT.  Trpc  WI-I1I  A. 

Dimensions 

2#"x2#"x2"  height. 
Shipping  weight  6 or. 

Price  $1.90.  Code  **  Wrcbcc.” 


WE  ARE  AT  YOUR  SERVICE 


Whether  you  want  an  audion  bulb  or  a complete 
audion  cabinet— a coil,  or  a complete  receiver, 
write  us  your  needs.  State  specifically  what  you 
are  interested  in  and  we  shall  give  you  every  pos- 
sible item  of  information  and  assistance.  Drop  us 
a line  now. 


WICONY  BULLETINS,  handsomely  illustrated 
and  instructive,  describing  audion  amplifiers,  audion 
control  boxes,  batteries  and  complete  receiving  and 
transmitting  sets  or  accessories,  are  yours  for  ten 
cents.  (We  charge  this  small  fee  to  insure  that 
they  go  to  serious,  reliable  experimenters). 

Write  for  yours  today. 


Dealers— It  will  pay  you  to  write  us  NOW. 

WIRELESS  IMPROVEMENT  COMPANY 


47 A West  Street 


INCORPORATED 

Radio  Engineers,  Manufacturers  and  Distributors 


New  York,  N.  Y. 


If  this  page  is  cut  out  and  appended  to  the  same  page  cut  from  the  editions  to  fol- 
low, a complete  file  of  very  interesting  information  will  soon  be  available.  (No.  7) 


W)i«i  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 

Digitized  by 


Google 


WORLD  WIDE  WIRELESS 


Thoosand-Word-a-Minate  World-Wide  Radio  Station 

'T'HE  world's  biggest  wireless  plant,  to  be  built  at 
Rocky  Point,  L.  I.,  by  the  Radio  Corporation  of 
America,  will  handle  500  words  in  and  500  words  out  a 
minute,  simultaneously,  the  land  wire  relay  of  seventy 
miles  from  Rocky  Point  to  the  company's  office  in 
Broad  Street,  New  York  City,  being  controlled  mechani- 
cally, the  human  element  entering  into  the  process  only 
at  the  point  of  actual  transmission. 

Mr.  Edward  J.  Nally,  President  of  the  Radio  Corpora- 
tion, announces  that  the  company  plans  a $10,000,000 
plant  on  a 6,000-acre  tract  about  seven  miles  from  Port 
Jefferson. 

“We  are  going  to  erect,’’  he  said,  “five  units,  with  an- 
other one  to  be  held  in  reserve  for  use  in  the  emergency 
of  severe  storm  or  other  trouble.  Each  of  the  units  will 
have  a minimum  capacity  of  sending  100  words  a minute 
and  of  receiving  the  same  number.  This  is,  of  course, 
the  minimum  capacity.  We  are  hopeful,  however,  of 
doing  better  than  this  when  the  plant  is  fully  geared  up. 

“To  get  an  idea  of  the  projected  plant  you  might  fancy 
it  laid  out  as  a wheel.  The  big  power  house  represents 
the  hub,  while  the  spokes  or  wings,  twelve  in  all,  radiate 
out  in  ail  directions  from  the  power  house.  Each  wing 
will  have  six  antennae  strung  to  400-foot  steel  towers. 

“It  is  our  plan  to  transfer  the  wireless  signals  directly 
from  the  wireless  apparatus  to  land  wires  and  send  them 
right  along  into  New  York  City,  to  headquarters,  without 
calling  manual  labor  into  the  process  at  any  time.  We  are 
going  to  have  a radio  receiving  station  about  seven 
miles  from  the  transmitting  station,  and  we  plan  to 
operate  both  simultaneously. 

“It  is  the  design  to  control  relays  entirely  from  our  city 
office.  All  of  the  operating  work  will  be  done  there,  al- 
though the  machinery  of  transmission  will  be,  of  course, 
out  at  Rocky  Point. 

“Each  of  the  five  units  of  the  plant  will  serve  a separate 
field.  One  will  be  in  touch  continuously  with  South 
America,  another  will  talk  to  Germany,  a third  will  serve 
France,  another  goes  to  Italy  and  the  fifth  will  serve 
Poland.” 

The  third  transoceanic  wireless  circuit,  linking  America 
with  the  rest  of  the  world,  has  been  opened  by  the  Radio 
Corporation.  Opened  principally  for  commercial  mes- 
sages, the  new  wireless  route  connects  this  country  with 
the  Scandinavian  countries — Norway,  Sweden,  Denmark 
and  Finland.  The  American  stations,  at  Marion  and 
Chatham,  Mass.,  with  their  complementary  stations  at 
Stavanger  and  Naerobe,  Norway,  are  of  the  duplex  type, 
sending  and  receiving  simultaneously  at  high  speed. 

It  was  announced  that  the  rates  for  the  new  service, 
from  New  York  City  to  any  point  in  the  countries  named, 
would  be,  per  word,  Norway,  24  cents ; Sweden,  26 
cents ; Denmark,  28  cents,  and  Finland,  29  cents.  It  was 
stated  that  these  rates  were  from  30  to  50  per  cent,  lower 
than  existing  cable  tolls.  The  other  commercial  circuits 


in  operation  by  the  Radio  Corporation  are  from  San 
Francisco  to  Japan,  via  Hawaii,  and  from  New  York 
to  Great  Britain. 


London  Daily  Mail  Has  Radiophone  News  Service 

TJLf  IRELESS  telephone  receiving  set  has  been  in- 
**  stalled  in  Northcliffe’s  Daily  Mail.  The  paper  hopes 
to  have  its  American  news  dictated  by  ’phone  from  New 
York  in  the  very  near  future.  „ ^ 


Kcjiatone 

Danish  wircltss  commission  to  U.  S.  Left  to  right — CapL  H.  Faber. 
Prof.  P.  C.  Pederson,  Commander  H.  J.  Schledermann,  Hon.  T.  F.  Krarup 
and  W.  Q.  Thomson 

Marconi  Has  500-Mile  JK.W.  Radiophone 

Y \7  IRELESS  telephone  communication  over  a distance 
” of  500  miles,  with  apparatus  of  a strength  of  only 
three  kilowatts,  has  been  achieved  by  William  Marconi, 
the  Italian  inventor.  This  was  announced  upon  his  re- 
turn to  Rome  from  a cruise  in  the  Atlantic  and  Mediter- 
ranean on  board  the  yacht  Electra. 


Albany  Firm  to  Use  Radiophone 

'T'HE  Esco  Electrical  Company,  of  Albany,  N.  Y.,  has 
A erected  a powerful  wireless  telephone  set  in  its 
Broadway  store.  It  will  use  the  radiophone  method  of 
communication  with  its  agents  in  New  York  and  other 
places  as  soon  as  the  operation  of  the  instruments  is  per- 
fected to  a point  where  such  points  can  be  reached.  Carl 
Hoffman,  employed  by  the  company,  is  conducting  tests 
in  an  effort  to  increase  the  working  distances  of  the  in- 
struments. Already  he  has  established  communication 
with  wireless  operators  at  Troy  and  Schenectady.  The 
firm  especially  wishes  to  be  able  to  talk  with  New  York. 
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Marconi  Explains  Radio  to  Spanish  Workers 

SENATOR  GUGLIELMO  MARCONI,  who  is  known 
' for  his  amiable  qualities  almost  as  much  as  for  his 
great  invention,  has  just  given  another  proof  of  his  ur- 
banity. Despatches  from  Seville,  Spain,  where  he  stop- 
ped with  his  yacht  Electra,  state  that  a large  party  of 
laborers  approached  the  yacht  and  requested  permission 
to  see  the  wireless  apparatus  on  board.  In  the  absence  of 
the  owner  the  officer  in  charge  refused  to  grant  the  per- 
mission. 

Just  as  the  men  were  leaving  Marconi  returned  to  the 
vessel  and,  having  been  informed  of  their  desire,  he  in- 
vited them  aboard  and  personally  explained  to  them  in  all 
its  details  the  working  of  the  wireless  apparatus. 


Keystone 

Dr.  Frederick  Millener  (standing),  scientist  of  Omaha,  trymg  to  catch 
Mars  wireless  signals  by  means  of  special  apparatus 


Radiophone  Talk  Recorded  on  Phonograph 

'C'XPERIMENTS  which  have  been  carried  out  in  Lon- 
don  have  resulted  in  the  making  of  a talking  machine 
record  on  wax  of  a voice  transmitted  by  wireless  tele- 
phone forty  miles  away. 

While  the  voice  was  speaking  at  Chelmsford,  in  the 
County  of  Essex,  where  there  is  a high-power  instrument 
capable  of  transmitting  the  voice  many  hundreds  of  miles, 
the  equipment  at  the  receiving  plant  in  the  Strand,  Lon- 
don, was  attached  to  a recorder,  which  engraved  the 
messages  in  soft  wax  in  the  same  way  as  an  ordinary  talk- 
ing machine  disk  is  manufactured. 

The  record  when  produced  was  perfectly  audible. 


Commercial  Application  of  Radiophone 

rpHE  Public  Service  Company  of  northern  Illinois  is 
•J-1  • installing  wireless  telephones  at  its  Blue  Island  and 
Joliet  stations,  the  intervening  distance  as  the  crow  flies 
being  only  about  25  miles.  The  two  stations  tie-in  to- 
gether and  also  are  interconnected  with  the  Fisk  and 
Quarry  Street  stations  of  the  Commonwealth  Edison 
Company  in  Chicago.  The  wireless  system  will  have  a 
radial  power  of  about  100  miles,  and  will  be  used  pri- 
marily during  such  times  as  the  metallic  telephone  lines 
are  out  of  service,  due  to  weather  or  high-voltage  system 
trouble. 


Radio  Service  Between  Germany  and  Spain 

"DRESS  dispatches  may  be  sent  between  Germany  and 
Spain  by  wireless,  according  to  an  announcement 
made  lately.  Most  German  correspondents,  however, 
have  left  Spain  and  consequently  the  service  will  be  used 
principally  for  German  propaganda,  it  is  asserted. 


Danes  Seek  Direct  Wireless  Connection  With  U.  S. 

HPHREE  officials  of  the  Danish  Government  arrived 
-*■  lately  to  confer  with  Washington  officials  regarding 
the  establishment  of  a direct  wireless  communication  be- 
tween the  United  States  and  Denmark,  to  facilitate  com- 
mercial communication  between  the  two  countries.  A 
great  trans-Atlantic  wireless  station  has  been  established 
in  Denmark  of  sufficient  range  to  transmit  messages 
direct  across  the  Atlantic. 

When  this  channel  of  communication  is  firmly  estab- 
lished, commercial  messages  will  no  longer  be  routed  via 
Great  Britain. 


Commercial  Company  to  Use  Private  Radiophone 

TP  HE  new  Winchester  stores  in  the  New  England  States 
may  be  connected  by  wireless  and  all  their  business 
so  transacted.  Officials  have  consulted  W.  J.  Butter- 
worth  of  Boston,  assistant  federal  radio  inspector  for 
New  England,  in  regard  to  the  proposed  enterprise. 

The  Winchester  company  is  considering  the  use  bf  the 
wireless  stations  largely  on  account  of  the  delays  caused 
by  wire  troubles.  This  situation  was  particularly  notice- 
able during  the  last  winter.  Often  in  very  severe  weather, 
when  the  telegraph  and  telephone  lines  are  out  of  com- 
mission, the  weather  conditions  are  especially  favorable 
for  wireless.  Moreover,  the  increasing  improvement  of 
the  radiophone  has  added  greatly  to  the  possibilities  of 
wireless,  and  radio  communication  would  also  be  advant- 
ageous in  that  messages  are  simultaneously  heard  in  all 
directions  and  hence  at  one  time  the  headquarters  of  a 
company  could  transmit  orders  and  information  to  all 
branch  offices  within  a radius  of  one  hundred  miles. 


Whole  World  to  Get  Wireless  Time  Signals 

TjyiRELESS  telegraphy  may  yet  prove  to  be  the 
™ means  of  preventing  many  railway  and  sea  catas- 
trophes. To  this  end  in  fact  an  International  Time 
Bureau  is  being  formed  in  Brussels,  which  intends  to 
develop  methods  of  transmitting  throughout  the  world 
the  time  signals  of  the  greatest  precision. 

The  bureau  is  in  charge  of  M.  Bigourdin,  member  of 
the  French  Academy  of  Sciences,  who  for  many  years 
has  been  attached  to  the  Paris  Observatory.  Discussing 
the  aims  of  this  new  organization  M.  Bigourdin  has  called 
attention  to  the  fact  that  all  through  the  war  the  Eiffel 
Tower  sent  daily  signals  that  were  picked  up  in  the  most 
remote  quarters  of  the  globe. 

“It  is  most  essential  that  navigators  know  at  every  in- 
stant the  precise  time,”  says  M.  Bigoqrdin.  “Extensive 
experiments  have  been  carried  out  in  the  last  year  and  we 
have  reason  to  believe  that  the  efforts  will  lead  to  un- 
expected discoveries  concerning  the  variations  in  actual 
longitude  similar  to  those  known  to  exist  with  respect  to 
latitude.  With  precise  knowledge  of  the  time,  the  sun’s 
location  and  the  consequent  geographical  position  ships 
will  more  easily  avoid  dangerous  areas.” 

M.  Bigourdin  is  confident  that  many  sea  accidents  have 
been  due  to  the  impossibility  of  ships  picking  up  accurate 
time  signals.  He  points  out  also  the  necessity  for  the 
most  reliable  records  for  despatching  trains  in  all  coun- 
tries. Further  experiments  will  be  conducted  with  inter- 
mittent Hertian  waves  approximately  2,600  metres  long 
to  replace  those  of  shorter  length  now  used. 

M.  Bigourdin,  whose  investigations  are  receiving  sup- 
port in  all  allied  countries,  hopes  to  create  a system 
whereby  the  expenses  will  be  distributed  among  all  na- 
tions, for  it  is  obvious  that  once  the  signals  begin  to  work 
there  is  nothing  to  prevent  any  mariner  from  taking 
advantage  of  an  organization  in  which  French  scientists 
are  taking  an  important  part  in  putting  into  operation. 
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TnuufMcific  -Steamship  Lines  Plan  Radio  Charts 

OTEAMSHIP  lines  operating  in  the  transpacific  trade 
^ are  planning  to  take  advantage  of  the  chain  of  power- 
ful wireless  stations,  which  extend  along  the  Alaskan 
Coast  from  Juneau  to  Dutch  Harbor  and  to  St.  Paul 
Island,  making  possible  permanent  wireless  communica- 
tion with  the  Orient  from  Seattle  and  other  North  Pacific 
ports. 

The  importance  of  taking  advantage  of  these  radio 
stations  in  communicating  with  ships  at  sea  and  in  trans- 
mitting messages  from  Seattle  to  China  and  Japan,  has 
been  emphasized  by  the  serious  delay  to  cable  messages, 
now  ranging  from  150  to  160  hours. 

Representatives  of  the  Nippon  Yusen  Kaisha  are  pre- 
paring maps  for  use  aboard  the  vessels  of  the  N.  Y.  K. 
transpacific  fleet  and  in  the  company’s  offices  both  in  the 
Orient  and  America,  showing  the  position  of  the  stations 
and  the  possibility  of  constant  communication  with  a ves- 
sel of  the  fleet  from  the  time  she  sails  from  Seattle  until 
she  berths  in  Yokohama.  This  is  made  possible  by  the 
radio  stations  in  Juneau,  Sitka,  Cordova,  Kodiak,  Dutch 
Harbor  and  on  St.  Paul  Island. 

The  most  powerful  of  the  stations  is  the  one  in  Cor- 
dova, which  has  a radius  of  2,000  miles  in  the  daytime 
and  4,000  miles  at  night.  The  distances  the  other  sta- 
tions can  work  follow:  St.  Paul  station,  1,000  miles  in 
daytime  and  2,500  miles  at  night;  Dutch  Harbor,  300 
miles  in  daytime  and  600  miles  at  night;  Kodiak,  on 
Kodiak  Island,  1,000  miles  in  daytime  and  2,000  miles  at 
night ; Sitka,  1 ,000  miles  in  daytime  and  2,500  miles  at 
night;  Juneau,  500  miles  in  daytime  and  1,000  miles  at 
night. 

With  the  present  wireless  arrangements  of  the  trans- 
pacific steamship  lines,  the  first  communication  with  a 
ship  at  sea  bound  from  the  Orient  for  this  coast  is  had 
when  the  vessel  arrives  within  1,000  miles  of  Victoria, 
B.  C. 


Radio  Masts  Snapped  Passing  Under  Brooklyn  Bridge 

'T'HE  radio  masts  of  the  U.  S.  collier  Nereus  were 
snapped  off  as  the  ship  passed  under  the  middle  span 
of  the  Brooklyn  Bridge  on  her  way  to  the  navy  yard 
recently.  The  fragments  of  the  masts  fell  to  the  deck  of 
the  ship,  where  they  narrowly  missed  hitting  some  of  the 
crew. 

The  Nereus  arrived  from  France  with  the  bodies  of 
sailors  and  marines  who  had  died  overseas. 


Jap  Nary  to  Use  Wireless  'Phone 

'T'HE  Japanese  Navy  will  no  longer  depend  on  radio 
telegraphy  for  communication  as  a result  of  the  per- 
fection of  the  wireless  telephone,  which  hereafter  will 
take  the  place  of  all  other  forms  of  signaling. 

An  official  of  the  Ministry  of  the  Navy  said  that  the 
new  wireless  telephone  apparatus  had  been  installed  on 
the  vessels  of  a unit  of  the  First  Squadron  and  was  being 
installed  on  the  rest  of  the  Japanese  war  ships. 


Radio  Rates  to  Japan  Reduced 

'T'O  offset  the  rising  price  of  necessities,  comes  the  an- 
nouncement  that  the  high  cost  of  sending  wireless 
messages  from  Seattle  to  points  in  Japan  has  dropped. 
The  rate  now  from  San  Francisco  to  Tokio  is  72  cents  a 
word  instead  of  80  cents.  W.  F.  McAuliffe,  local  man- 
ager of  the  Radio  Corporation  of  America,  gave  this  in- 
formation and  declared  that  within  a short  time  messages 
destined  for  the  Orient  from  Seattle  will  be  accepted  by 
messenger  boys  in  the  same  manner  as  ordinary  telegrams 
are  delivered. 


Many  will  give  three  rousing  cheers,  it  is  said,  when 
they  learn  that  a night  letter  to  the  Emperor  of  Japan,  say 
of  fifty  words,  instead  of  costing  $40  as  formerly,  will 
now  cost  but  $36. 

The  cut  in  the  rate  of  wirelessing  Japan,  says  Mr. 
McAuliffe,  is  made  possible  by  the  opening  of  a new 
400-kilowatt  station  at  Haro-no-machi,  in  the  vicinity  of 
Sendai,  on  the  Northern  Japanese  mainland.  This  Sta- 
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tion,  with  high  frequency  alternator  type  equipment,  will 
work  directly  with  the  Pacific  Coast  stations  of  the  Radio 
Corporation. 

“Traffic  schedules  are  being  worked  out  so  that  Seattle 
firms  will  shortly  be  able  to  file  their  business  locally,  the 
same  as  any  other  ordinary  telegraph  message,”  said  Mr. 
McAuliffe.  “For  the  immediate  present,  however,  mes- 
sages are  accepted  only  in  San  Francisco,  Seattle  mes- 
sages to  Japan  going  through  San  Francisco  by  the  wir- 
ing of  messages  from  Seattle  to  San  Francisco.” 


U.  S.  Radio  Examinations 


HP  HE  United  States  Civil  Service  Commission  an- 
nounces  open  competitive  examinations  for  radio  en- 
gineer (aeronautics),  $3,600  to  $5,000  a year;  assistant 
radio  engineer  (aeronautics),  $2,500  to  $3,600  a year,  on 
July  6,  1920.  Vacancies  in  the  Air  Service  at  Large  at 
the  salaries  indicated,  and  in  positions  requiring  similar 
qualifications,  at  these  or  higher  or  lower  salaries,  will 
be  filled  from  these  examinations,  unless  it  is  found  in 
the  interest  of  the  service  to  fill  any  vacancy  by  reinstate- 
ment, transfer,  or  promotion. 

Competitors  will  not  be  required  to  report  for  examina- 
tion at  any  place,  but  will  be  rated  on  the  following  sub- 
jects, which  will  have  the  relative  weights  indicated: 
Subjects — Physical  ability,  10  weights;  education,  ex- 
perience, and  fitness,  90  weights.  Total,  100  weights. 

Competitors  will  be  rated  upon  the  sworn  statements 
in  their  applications  and  upon  corroborative  evidence. 
For  the  position  of  radio  engineer,  applicants  must  have 
graduated  with  a B.  S.  degree,  with  major  courses  in 
physics  or  electrical  engineering,  from  a college  or  uni- 
versity of  recognized  standing;  and,  in  addition,  have 
had  at  least  three  year’s  experience  in  the  design,  manu- 
facture, or  installation  of  radio  apparatus  for  the  Gov- 
ernment or  for  a contractor  who  has  supplied  satisfactory 
apparatus  of  this  class  to  the  Government. 

For  the  position  of  assistant  radio  engineer,  applicants 
must  have  had  the  education  and  one  year  of  the  experi- 
ence prescribed  for  radio  engineer. 


Digitized  by 


Google 


“WII”— New  Brunswick 

The  Alexanderson  Continuous  Wave  System— Description  of 
the  High  Power  Radio  Apparatus  for  Radio-Telegraph  and 
Radio-Telephone  Transmission 

By  Elmer  EL  Bucher 

Commercial  Dept.,  Radio  Corporation  of  America 


RADIO  engineers  early 
foresaw  that  the  ulti- 
mate generator  of  oscilla- 
tions for  radio-telegraphy 
and  telephony  would  be  one 
of  a type  providing  more 
efficient  and  reliable  opera- 
tion than  the  systems  utiliz- 
ing the  “arc”  and  “spark.” 

In  fact  the  literature  of  the 
past  makes  frequent  refer- 
ences to  the  desirability  of 
an  oscillation  generator 
constructed  along  the  lines 
of  an  ordinary  power-house 
alternator ; but  because  such 
alternators  were  required 
to  provide  frequencies  a 
thousand  times  or  more  in 
excess  of  those  used  in  pow- 
er engineering,  new  prob- 
lems of  design  were  encountered  which  were  declared 
by  many  to  be  well-nigh  insurmountable. 

For  a time  the  development  of  the  art  seemed  to  follow 
the  line  of  least  resistance,  and  it  resulted  in  the  evolu- 
tion of  several  systems  utilizing  the  “arc,”  the  “spark 
gap,”  and  the  type  of  radio  frequency  alternator  which 
generates  at  a comparatively  low  frequency,  the  necessary 
increase  of  frequency  being  obtained  either  by  groups  of 
mono-inductive  transformers  external  to  the  alternator, 
or  by  tuned  “reflector”  circuits  associated  with  the  alter- 
nator. None  of  these  systems,  however,  can  be  said  to 
have  satisfied  fully  the  exacting  requirements  of  com- 
imercial  operation. 


Figure  1-2 — 200  kw.  Alexanderson  radio  frequency  alternator  installed  in 
the  New  Brunswick  transoceanic  station 


a fundamental  wave  in 
which  the  radiation  in- 
curred by  super-imposed 
harmonics  is  negligible. 

3.  It  should  provide  a 
performance  as  reliable  as 
the  ordinary  power  dynamo. 

4.  It  should  operate  eco- 
nomically and  efficiently. 

5.  It  should  permit  manu- 
facture of  units  in  any  de- 
sired power. 

6.  The  design  of  the 
whole  system  should  be 
such  as  to  permit  tele- 
graphic signaling  at  very 
high  speeds. 

These  specifications  are 
met  fully  and  fairly  in  the 
Alexanderson  system. 

As  is  well  known,  the  design  of  radio  frequency  alter- 
nators has  occupied  the  attention  of  Ernst  F.  W.  Alex- 
anderson of  the  General  Electric  Company  and  his  staff 
for  a number  of  years,  and  the  pioneer  work  of  these  men 
in  that  branch  of  radio  research  is  now  a matter  of  com- 
mon knowledge.  Starting  with  the  development  of  sev- 
eral experimental  types  of  alternators,  they  have  steadily 
progressed  toward  the  designs  of  more  powerful  ma- 
chines which  are  now  available  for  commercial  use.  Stan- 
dardized alternator  sets  for  transmission  at  wave  lengths 
between  6,000  and  10,000  meters  and  between  10,500  and 
25,000  meters,  are  now  in  production.  This  description 
is  devoted  principally  to  the  discussion  of  a 200-kilowatt 
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Figure  3 — Alexanderton  xltemxtor  with  top  half  removed 


Figure  4 — Alexanderson  alternator  with  high  frequency  transformer  removed 


An  oscillation  generator  suitable  for  commercial  radio 
service  over  great  distances,  should  possess  the  following 
qualifications : 

1.  It  should  generate  a steady  stream  of  oscillations  of 
constant  amplitude. 

2.  It  should  generate  a so-called  “pure”  wave ; that  is. 


set,  although  sets  of  other  powers  are  now  under  con- 
struction. 

The  typical  Alexanderson  high-power  station  may  be 
said  to  represent  a radical  departure  from  current  ideas 
regarding  radio  design.  In  fact,  at  first  glance,  it  seems 
to  possess  little  in  common  with  the  apparatus  of  other 
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systems.  These  features  will  presently  be  described  in 
greater  detail. 

The  Radio  Corporation,  after  an  extensive  test  of  the 
Alexanderson  system  at  its  high  power  station  at  Ne>v 
Brunswick,  N.  J„  has  acquired  the  rights  to  the 
Alexanderson  system,  and  it  will  be  employed  at  all  its 
stations  devoted  to  long-distance  signaling.  A 200-kilo- 
watt alternator  set  was  installed  at  New’  Brunswick  in 
September,  1918,  and  from  that  time  it  has  provided  con- 
tinuous and  most  satisfactory  service  in  continent-to- 
continent  communication.  Normal  transmission  is  at 
present  conducted  at  the  wave  length  of  13,600  meters, 
with  antenna  current  of  400  amperes  corresponding  to 
an  alternator  output  of  approximately  80  kilowatts.  With 
this  fractional  value  of  the  available  output  of  the  al- 


Pigurc  6 — Detailed  view  of  Motion  of  armature 


ternator,  trans-oceanic  communication  has  been  main- 
tained with  European  stations  throughout  the  twenty-four 
hours  of  the  day.  The  alternator  is  capable  of  supplying 
600  amperes  to  the  New  Brunswick  antenna,  but  its  full 
output  of  200  kilowatts  is  not  at  present  utilized,  due  to 
the  lack  of  adequate  power  supply  at  that  point.  The 
alternator,  as  installed  at  the  New  Brunswick  station,  is 
shown  in  figure  1-2. 

The  following  explanation  of  the  basic  principles  of 
the  Alexanderson  System  and  the  fundamental  circuits 
of  atypical  station  may  be  accepted  as  indicative  of  a 
standard  200-kilowatt  installation,  although  largely  based 
upon  the  apparatus  at  the  New  Brunswick  station. 

A high  power  radio  station  of  the  Alexanderson  type 
contains  three  important  developments : 

( 1 ) An  alternator — which  generates  currents  directly 
at  the  frequencies  which  are  required  for  the  radio  cir- 
cuits with  which  it  is  associated.  The  frequency  of  these 
currents  is  solely  dependent  upon  the  number  of  field 
poles  on  the  machine,  and  upon  the  speed  at  which  the 
rotating  member  is  driven.  This  is  in  distinct  contrast 
to  certain  other  systems  in  which  the  raclio  frequency 
currents  are  obtained  indirectly  by  means  of  “reflector 
circuits”  or  frequency  raising  transformers  electrically 
associated  with  tne  alternator. 

(2)  A magnetic  amplifier — which  provides  a non-arc- 
ing control  of  the  alternator  output  for  radio  telegraphy, 
and  is  equally  applicable  to  radio  telephony. 

(3)  A multiple  tuned  antenna — a development  which 
has  markedly  reduced  the  wasteful  resistance  of  the  flat- 
top  antenna,  and  has  therefore  increased  the  transmitter 
overall  efficiency  many  fold. 

To  date  the  development  in  radio  alternators  has  in- 
cluded the  following  types: 

t 2-kw.,  100,000  cycle;  50-kw.,  50,000  cycles;  200-kw., 
25,000  cycle. 

The  characteristics  of  several  alternators  of  other 
power  outputs  have  been  investigated  from  time  to  time. 
A standard  25-k.w.  and  a 5-k.w.  alternator  are  now  under 
construction  and  will  be  shortly  put  into  commercial 
production. 


With  the  object  of  providing  a distinct  range  of  fre- 
quencies, both  the  25-k.w.  and  the  200-k.w.  alternators 
are  manufactured  with  armatures  and  rotors  with  dif- 
ferent numbers  of  poles;"  also  with  gears  of  different 
ratio  for  different  driving  motor  speeds.  Thus  the 
25-k.w.  machine  can  be  assembled  for  any  wave  length 
from  6,000  to  10,000  meters,  and  the  200-k.w.  machine 
for  any  wave  length  from  10,500  to  25,000  meters.  Fre- 
quencies lower  than  these  for  which  the  machine  has 
been  assembled  can  be  obtained  by  running  the  alternator 
at  a reduced  speed. 

The  standard  drive  for  the  200-kw.  Alexanderson 
alternator  is  two-phase,  60-cycles,  2,300-volt  alternating 
current.  By  the  use  of  suitable  transformers,  the  voltage 
of  the  power  supply  can  readily  be  transformed  to  the 
value  for  which  the  motor  was  designed.  Special  driving 
motors  and  control  equipment  can  be  supplied  for  fre- 
quencies other  than  60/50  cycles. 

The  Alexanderson  alternator  is  an  inductor  type  of 
generator  with  a solid  steel  rotor  having  several  hundred 
slots  milled  radially  on  each  side  of  the  rim.  The  slots 
are  filled  in  with  non-magnetic  material,  with  the  object 
of  reducing  wind  friction  to  a minimum.  The  fillers  are 
brazed  into  the  disc  in  order  that  they  may  withstand  the 
centrifugal  strain  of  rotation.  The  rotor  is  designed  for 
maximum  mechanical  strength  by  providing  it  with  a 
thin  rim  and  a much  thicker  hub.  With  this  construc- 
tion the  strain  on  the  material  due  to  centrifugal  force 
is  the  same  from  the  shaft  to  the  outer  rim. 

The  rotor  of  the  200-k.w.  alternator — with  half  of  the 
field  frame  removed — is  shown  in  figure  3.  This  also 
shows  the  collars  of  the  thrust  bearings  and  a partial 
sectional  view  of  the  main  bearing  housings. 

An  assembled  200-k.w.  alternator  with  its  driving  moto' 
is  shown  in  figure  4.  The  alternator  is  driven  by  a 600 
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Figure  5 — Schematic  diagram  of  Alexanderson  alternator  circuits 


h.p.  induction  motor  of  the  wound-rotor  type,  which  is 
operated  from  a 60-cycle,  2,300  volt,  quarter-phase  source 
of  supply.  The  motor  is  connected  to  the  alternator 
through  a double  helical  gear — with  a speed  step-up  ratio 
of  1 : 2.97 — which  operates  in  a container  partially  filled 
with  oil. 

The  main  bearings  and  the  thrust  bearings  of  the  al- 
ternator are  oil-lubricated  by  force  feed  at  pressures 
varying  from  5 to  15  pounds  according  to  the  demand  on 
the  bearing.  During  the  periods  of  stopping  and  starting, 
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and  in  possible  emergencies,  oil  is  supplied  bv  a special 
motor-driven  pump  mounted  on  the  alternator  base. 
When  the  alternator  is  working  under  normal  operating 
conditions,  a separate  pump  geared  to  the  main  driving 
shaft  feeds  the  bearings,  and  the  motor-driven  pump  is 
automaticaly  cut  out  of  service.  The  oil-supply  tank  is 
located  in  the  base  of  the  alternator,  to  which  the  oil 
returns  after  being  pumped  through  the  bearings.  The 
oil  gauge  on  the  mam  feed  pipe  is  fitted  with  a signaling 


Figure  7 — A section  of  the  armature 


circuit  to  call  the  attention  of  the  operator  in  case  the 
oil  supply  fails.  The  main  bearings  of  the  alternator, 
which  are  self-aligning,  are  also  water-cooled  by  a series 
of  copper  pipes  which  run  through  the  bearings  near  to 
the  friction  surface.  The  armatures  of  the  alternator  are 
also  water-cooled  from  the  same  pumping  source  by  a 
series  of  parallel  copper  tubes  cemented  in  the  frame 
alongside  the  laminations. 

In  order  to  avoid  large  losses  through  magnetic  leak- 
age, the  air  gap  between  the  rotor  and  the  stator  frame  is 
maintained  at  a spacing  of  1 millimeter.  It  is  important 
that  the  rotor  be  kept  accurately  centered,  for  otherwise 
the  armature  coils  on  one  side  of  the  rotor  will  become 
overloaded.  This  is  accomplished  by  the  use  of  specially 
designed  thrust  bearings  which  are  inter-connected  by  a 


Figure  8 — Method  of  assembling  the  armature 


set  of  equalizing  levers  with  an  adjustable  controlling  leaf 
between  them.  These  prevent  the  possibility  of  binding 
between  the  thrusts,  due  to  expansion  of  the  shaft  from 
heating,  and  they  also  take  up  automatically  all  slack  in 
the  bearings  as  they  become  worn.  Any  tendency 
towards  a change  in  the  air  gap  is  thus  counteracted  by 
the  action  of  the  levers.  The  equalizers  are  in  part,  the 
heavy  vertical  column  shown  at  the  end  of  the  alternator 
in  figure  4.  Should  the  air  gap  on  either  side  tend  to 
get  smaller,  the  pull  of  the  field  on  that  side  would  cause 
an  excessive  strain  on  the  thrust  at  the  end  and  cause 


heating.  This,  however,  is  prevented  by  the  leverage 
system,  which  automatically  corrects  this  and  holds  the 
rotor  in  a central  position  at  all  times. 

In  regard  to  some  of  the  electrical  features  of  the  al- 
ternator, it  will  be  noted  from  figure  5 that  the  armature 
and  field  coils  are  stationary,  the  requisite  flux  variations 
for  the  generation  of  radio  frequency  currents  being  ob- 
tained from  the  slots  cut  in  the  rotor.  The  diagram 
points  out  the  fundamental  construction  of  the  alternator 
and  the  general  mode  of  winding  the  armature.  The  rotor 
disc  revolves  between  the  two  faces  of  the  field  yokes. 
The  direct  current  supplied  to  the  field  coils  produces  a 
magnetic  field  flux  which  passes  between  the  field  yoke 
faces  and  through  the  rotor  as  shown  by  the  arrows. 

The  armature  coils,  which  are  placed  in  slots  cut  in  the 
two  faces  of  the  field  frames,  are  shown  in  the  drawing  as 
tipped  away  from  the  rotor,  although  in  the  actual  ma- 
chine the  spacing  between  the  rotor  and  the  frame  is  but 
1 millimeter.  Two  distinct  armature  windings  are  thus 
provided,  one  on  each  side  of  the  rotor.  There  is  but  one 
conductor  in  each  slot  and  two  of  these  slots  make  a com- 
plete loop,  and  comprise  a pole  in  the  armature  windings. 
One  slot  in  the  rotor  is  therefore  provided  for  each  loop 
in  the  winding.  The  armature  windings  on  each  side  of 
the  rotor  are  divided  into  thirty-two  independent  sections, 
the  circuits  of  which  are  completed  through  transformer 
primary  coils  as  shown  in  figure  5.  Each  primary  con- 
sists of  two  turns  with  sixteen  separate  wires  in  each  turn. 
There  is  no  direct  connection  between  the  individual 


Figure  9 — Completed  armature  ready  for  sawing  into  two  sections 


armature  sections,  but,  through  the  two-turn  primaries, 
they  combine  to  act  upon  the  secondary  coils  of  the  trans- 
formers. It  is  obvious  that  with  this  division  of  arma- 
ture circuits  the  potential  on  any  armature  coil — or  on 
the  corresponding  transformer  primary — is  very  low,  and 
as  such,  it  permits  a grounded  or  open-circuit  armature 
coil  to  be  cut  out  of  the  circuit  and  the  operation  of  the 
alternator  to  be  continued  with  but  a slight  decrease  in 
its  output — an  obvious  advantage. 

A detailed  view  qf  a portion  of  the  alternator  armature 
windings  is  given  in  figure  6,  and  of  the  preliminary 
stages  of  assembly  in  figure  7. 

Figure  8 shows  the  laminated  armature  under  assembly, 
which  is  wound  with  0.037  millimeter  steel  ribbon  and 
afterward  machined  into  the  shape  of  figure  9. 

The  completed  rotor  and  its  shaft  appears  in  figure  10, 
while  figure  11  is  an  end  view  of  the  alternator  with  the 
equalizing  column  removed.  Figure  12  shows  the  al- 
ternator during  one  stage  of  the  assembly — the  driving 
motor,  the  alternator  transformer  and  the  thrust-bearing 
equalizing  system  not  having  been  placed  in  position. 

It  is  to  be  noted  that  a transformer  is  provided  for  the 
armature  coils  on  either  side  of  the  rotor.  There  are 
therefore  two  transformers,  and  they  each  contain  the 
three  coils  P,,  S„,  S,  and  P2,  S5,  S2,  shown  in  the  funda- 
mental station  diagram  figure  19.  The  primary  of  each' 
transformer  contains  two  turns  of  sixteen  wires  each,  as 
mentioned  above.  The  intermediate  coils  S5  have  twelve 
turns  on  each  transformer.  The  two  intermediate  coils 
are  connected  in  parallel,  and  are  shunted  by  the  magnetic 
amplifier.  The  coils  S5  are  also  connected  in  series  with 
the  secondary  proper,  and  the  antenna  system. 
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The  secondary  coils,  which  consist  of  seventy-four  turns 
on  each  transformer,  are  wound  so  that  their  high  poten- 
tial ends  are  at  the  center,  in  order  to  provide  a uniform 
potential  gradient.  The  two  secondaries  are  connected 
in  parallel  and  their  final  terminals  are  in  series  with  the 
antenna  circuit.  More  in  detail,  the  low  potential  ter- 
minals of  the  intermediate  coils  are  connected  to  the 
ground,  the  other  terminals  of  the  intermediate  coils  are 
connected  to  the  low  potential  terminals  of  the  secondary 
coils,  and  the  high  potential  terminals  of  the  secondary 
coils  to  the  antenna  loading  coil.  The  intermediate  coils 
S6  are  placed  between  the  primary  and  secondary  of  each 
transformer  in  order  to  obtain  a close  coupling  with  the 
alternator.  One  unit  of  the  high  frequency  transformer 
is  shown  in  figure  13. 

The  voltage  at  the  terminals  of  the  secondary  winding 
of  the  transformer  when  the  alternator  is  operated  at 
normal  speed  is  about  2,000.  The  normal  output  current 
is  100  amperes.  It  is  thus  seen  that  the  alternator  is  de- 
signed for  a load  resistance  of  20  ohms. 

Since  the  antenna  circuit  is  directly  associated  with  the 
alternator  circuit,  any  change  in  the  rotative  speed  of  this 
machine  would  throw  the  alternator  circuit  out  of  reso- 
nance with  the  antenna  circuit ; consequently  it  is  easily 
seen  that  the  speed  variation  of  a radio  frequency  alter- 


Figure  18 — Typical  rotor  construction  of  the  Alexanderaon  alternator 


nator  for  substantially  constant  output  must  be  held 
within  very  close  limits.  The  variable  load  imposed  by 
telegraphic  signaling  has  a tendency  to  cause  a variation 
of  speed  that  must  be  compensated  for  by  some  device 
which  operates  more  critically  than  any  of  the  mechanical 
and  electrical  methods  of  speed  control  devised  for  or- 
dinary power  use.  The  characteristics  of  any  satisfactory 
governor  must  be  such  that  a small  variation  of  speed  will 
effect  a maximum  change  in  power  input  to  the  device 
under  control.  To  accomplish  this,  some  mechanism 
must  come  into  such  a critical  state  at  the  speed  to  be 
maintained,  that  a low  percentage  of  change  in  speed 
causes  a high  percentage  of  change  in  itself. 

It  can  be  shown  that  a change  in  speed  of  one-quarter 
of  one  per  cent,  from  that  necessary  to  maintain  reso- 
nance will  reduce  the  antenna  current  in  a station  utiliz- 
ing the  wave  length  of  New  Brunswick — 13,600  meters 
— to  one-half  its  full  value.  This  clearly  infers  that  the 
speed  variation  must  be  much  less  than  one-fourth  of 
one  per  cent,  to  maintain  a constant  output  at  the  alter- 
nator. As  a matter  of  fact,  a regulation  within  one-tenth 
of  one  per  cent,  is  obtained  by  the  Alexanderson  speed 
regulator. 

The  necessity  for  close  speed  regulation  becomes 
equally  important  when  considered  from  the  standpoint 
of  the  receiving  station.  With  a modern  receiving  ap- 
paratus of  low  decrement,  a very  slight  change  in  the 
wave  length  of  the  incoming  signal  will  materially  de- 


crease the  received  current.  A change  of  wave  length 
or  frequency  is  likewise  detrimental  when  reception  is 
obtained  by  the  heterodyne  or  beat  principle,  for  should 
the  speed  of  the  alternator  vary  markedly  while  signaling, 
the  beat  note  may  vary  to  the  degree  <hat  will  render  it 
objectionable  for  ear  reception.  A variation,  for  instance, 


Figure  11 — End  view  with  air-gap  equalizing  mechanism  removed 

of  50  cycles  in  the  alternator  will  cause  the  beat  note  at 
the  receiver  to  vary  by  50  cycles,  which  is  the  equivalent 
of  a speed  variation  of  0.23  per  cent,  at  the  wave  length 
of  13,600  meters. 

A solution  of  the  problem  of  speed  regulation  with 
alternating  current  motor  drive  was  found  by  Mr. 
Alexanderson  in  the  use  of  a resonance  circuit,  which  is 
tuned  to  a frequency  slightly  above  the  frequency  to  be 
maintained  at  the  alternator.  This  circuit  is  supplied 
with  current  from  one  of  the  armature  coils  on 
the  alternator.  The  current  in  this  circuit  in- 
creases with  alternator  speed  and,  through  the  agency  of 
a rectifier,  a direct  current  component  operates  on  a 
voltage  regulator  connected  in  the  circuit  of  the  dynamo 
which  supplies  the  saturation  current  for  a set  of  variable 


Figure  12 — Alternator  partially  assembled 


impedances  in  the  two  phases  of  the  motor  supply  circuit. 
The  function  of  the  regulator  is  to  prevent,  within  estab- 
lished limits,  either  an  increase  or  decrease  of  alternator 
speed.  Additional  compensation  for  the  load  imposed 
when  signaling  is  provided  by  a relay  which  also  operates 
through  the  direct  current  control  circuits  to  vary  the  line 
impedances. 

The  panel  board  of  the  voltage  regulator  system  is 
shown  in  figure  14. 

The  multiple  tuned  antenna  may  be  said  to  establish  a 
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radical  departure  from  the  types  of  antennae  formerly 
used  for  high-power  radio  transmission.  The  immediate 
object  of  the  multiple  antenna  is  to  reduce  the  wasteful 
resistance  of  the  long,  low,  flat-top  aerials  formerly  used 
and  to  permit  th^  length  of  such  aerials  to  be  increased 
indefinitely  for  the  use  of  greater  powers.  In  the  case 
of  the  New  Brunswick  antenna,  its  resistance  as  a flat- 
top  aerial — 3.7  ohms — was  reduced  by  multiple  tuning  to 
0.5  ohm.  The  radiation  qualities  of  the  flat  top  are  not 
impaired  by  multiple  tuning,  as  a series  of  tests  have 
shown  that  with  an  equal  number  of  amperes  in  either 


Figure  13 — High  frequency  transformer 


types,  the  same  signal  audibility  is  obtained  at  a receiving 
station,  but  there  is  an  enormous  saving  of  power  in 
the  case  of  the  multiple  antenna,  as  will  be  presently 
pointed  out. 

As  shown  in  the  station  diagram,  figure  19,  the  multiple 
antenna  has,  instead  of  the  single  ground  wire  usually 
employed,  a number  of  ground  leads  which  are  brought 


Figure  M — Control  pud  of  current  end  voltage  regulator 


down  from  the  flat  top  at  equally  spaced  intervals,  and 
connected  to  earth  through  appropriate  tuning  coils. 

The  capacitive  reactance  of  the  flat  top  is  thus  neutral- 
ized by  inductive  reactance  at  six  points  to  earth,  instead 
of  but  one  point  as  in  the  ordinary  system.  The  in- 
ductive reactance  in  each  down  lead  is  therefore  made 


six  times  the  capacitive  reactance  at  a given  frequency. 
The  multiple  antenna  is  thus  the  equivalent  of  six  in- 
dependent radiators,  all  in  parallel  and  resonant  to  the 
same  wave  length.  Their  joint  wasteful  resistance  ob- 
viously is  much  less  than  that  of  an  antenna  with  a single 
ground,  and  herein  lies  the  saving  of  power  which  the 
Alexanderson  antenna  brings  about. 

The  relative  power  imputs  required  by  both  types  of 
antennae  for  the  same  value  of  antenna  current  will  be 
seen  from  the  following  illustration:  To  maintain  600 
amperes  in  the  multiple-tuned  antenna  at  New  Bruns- 
wick, at  a resistance  of  ]/2  ohm,  the  power  required  is 
600 2 X 0.5,  or  180-k.w.  To  maintain  the  same  antenna 
current  in  a flat-top  antenna  with  resistance  of  3.7  ohms 
requires  6002  X 3.7,  or  1330-k.w.  The  economy  of 
power  secured  in  the  case  of  the  multiple-tuned  antenna 
is  an  important  consideration  from  the  standpoint  of  the 
cost  of  daily  operation. 

Prior  to  the  advent  of  the  Alexanderson  antenna, 
theory  and  practice  pointed  to  the  desirability  of  a very 
high  antenna  structure  for  long  distance  communication 
at  high  powers,  but  as  is  well  known,  the  cost  of  erecting 
an  antenna  increases  very  rapidly  with  the  effective 
height.  The  multiple-tuned  antenna,  however,  permits 
the  use  of  a less  expensive  antenna  structure,  and  gives 


Figure  IS — Schematic  diagram  of  earth-wire  ayatem  at  the  New  Bruoawick 

atatiou 


the  same  signal  audibility  at  a given  receiving  station  as 
a high  antenna  of  the  old  type  with  less  power.  The 
example  given  demonstrates  quite  conclusively  that  the 
multiple  antenna  will  provide  the  same  antenna  current 
as  the  flat-top  type  antenna,  but  with  only  one-seventh  of 
the  power.  The  multiple-tuned  antenna  will  be  treated 
more  comprehensively  in  a later  article. 

The  earth-wire  system  at  the  New  Brunswick  station 
is  a combination  of  a buried  metallic  and  a capacitive 
ground.  Sixteen  parallel  copper  conductors  are  laid 
underneath  the  antenna  and  buried  one  foot  in  the  ground. 
They  extend  the  entire  length  of  the  antenna  and  are 
spaced  between  towers  somewhat  as  shown  in  figure  15. 
A network  of  wires  and  zinc  plates  are  also  buried  in  the 
ground  around  the  station.  At  each  of  the  five  tuning 
points  outside  the  station,  connection  is  made  from  the 
antenna  flat  top  to  the  sixteen  underground  wires. 

In  order  to  secure  equal  distribution  of  current  through 
the  buried  ground  conductors,  equalizing  coils  are  in- 
serted between  the  tap  on  the  down  lead  coil  and  the 
earth  wires  at  each  of  the  five  tuning  points  outside  the 
station,  as  shown  in  detail,  figure  15.  The  function  of 
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the  equalizing  coils  is  to  increase  the  impedance  of  the 
wires  near  the  center  and  hence  force  current  in  the 
outside  wires.  Since  the  coils  are  wound  in  opposite 
directions  they  add  no  appreciable  inductive  reactance  to 
the  tuning  circuits.  In  one  instance,  the  use  of  these 
coils  reduced  the  multiple  resistance  of  the  antenna  system 
from  0.9  to  0.7  ohm. 

A still  better  distribution  of  the  earth  currents  at  New 
Brunswick  was  obtained  by  using  a capacitive  ground 
commonly  known  as  a counterpoise,  which  is  erected 
underneath  the  antenna  and  a few  feet  above  the  earth. 
A plan  view  of  the  counterpoise  is  shown  in  figure  16. 


Figure  16 — Plan  view  of  counter-  Figure  20 — Deiign  of  itandard  tower 
poiac  at  New  Bruaawick  Station  uaed 


The  capacitive  ground  may  be  considered  as  a combina- 
tion of  a tuned  and  a forced  oscillation  circuit,  and  it  has 
the  effect  of  drawing  the  current  from  the  ground  circuit 
more  uniformly  than  with  wires  lying  on  the  ground  or 
buried  beneath  the  surface.  In  practice  the  total  current 
in  the  down  lead  may  be  distributed  betwen  the  capacitive 
ground  and  the  wire  ground  in  any  desired  ratio.  The 
effect  of  adding  this  unit  to  the  system  at  New  Bruns- 
wick was  to  decrease  the  multiple  antenna  resistance 
from  0.7  to  0.5  ohm.  The  capacitive  ground  may  be 
divided  into  separate  units  for  each  tuning  down  lead 
or  the  units  may  be  connected  together  as  shown.  A 
schematic  diagram  of  the  connections  between  the  flat 
top  and  the  capacitive  and  earth-wire  grounds  is  shown 


in  figure  16a.  The  equivalent  circuit  is  given  at  the 
right  of  the  drawing.  The  construction  of  the  outdoor 
inductances  for  multiple  tuning  is  shown  in  figure  17. 

Telegraphic  control  of  the  large  antenna  currents  in- 
volved in  high-power  radio  transmitters  has  ever  pre- 
sented a difficult  problem.  Particularly  has  this  been 


A t/rzw»A 


Figure  17 — Tuning  inductance  for  multiple  tuned  antenna 


true  when  signaling  at  high  speeds.  Rapid  signaling 
obviously  requires  some  device  that  will  not  cause  de- 
structive arcs  and  will  provide  the  desired  modulation 
of  antenna  power  without  taking  upon  itself  the  burden 
of  carrying  the  full  power  of  the  system,  during  the  in- 
tervals between  signaling. 

The  magnetic  amplifier  is  a device  which  meets  these 
exacting  requirements,  for  it  provides  a non-arcing  con- 
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trol  with  a minimum  current  in  the  key  circuit,  and  it 
takes  within  itself  only  a small  proportion  of  the  total 
alternator  output.  A photograph  of  the  amplifier,  re- 
moved from  its  container,  is  shown  in  figure  18. 

The  magnetic  amplifier  in  general  may  be  described  as 
a variable  impedance  which  is  connected  in  shunt  with 
the  external  circuit  of  the  radio  frequency  alternator.  Its 
function  is  to  reduce  the  voltage  of  the  alternator  and  to 
detune  the  antenna  system  when  the  sending  key  proper 
is  open,  and  to  perform  the  opposite  functions  when  it 
is  closed.  Thus  when  the  sending  key  is  open  the  ampli- 
fier short-circuits  the  alternator  and  detunes  the  antenna 
system,  thereby  reducing  the  antenna  current  to  a negli- 
gible figure.  When  it  is  closed  the  output  of  the 
alternator  is  fed  to  the  antenna  system. 

A general  idea  of  the  operation  of  the  amplifier  can  be 
obtained  from  the  fundamental  circuit,  figure  19,  where 
it  will  be  noted  that  the  radio  frequency  coils  A and  a 
control  coil  B are  mounted  on  a common  iron  structure, 
and  are  so  disposed  that  the  effect  of  the  control  coil  upon 
the  radio  frequency  coils  is  obtained  solely  through  the 
agency  of  flux  variations  within  the  core.  The  impedance 
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the  radio  frequency  alternator  through  a helical  step-up 
gear. 

The  alternator  armature  coils  are  indicated  at  A,,  A4, 
the  field  coils  at  F,,  and  the  rotor  at  A,.  There  are  two 
sets  of  armature  coils  one  on  each  side  of  the  rotor, 
which  as  already  mentioned,  are  divided  into  32  sections 
on  each  side.  The  windings  on  each  side  connect  to  the 
primaries  of  two  transformers  shown  at  P,,  P2.  The 
primary  of  each  transformer  (see  figure  5)  contains  two 
complete  turns  of  16  wires  in  each  turn,  which  carry  the 
current  developed  in  the  32  sections  of  the  armature  coils 
on  each  side  of  the  rotor.  As  can  be  seen  from  the  dia- 
gram, there  is  no  direct  electrical  connection  between  the 
armature  circuits  leading  to  the  transformer  primary, 
but  the  individual  primary  circuits  are  disposed  so  that 
their  magnetic  fields  at  any  instant  are  in  the  same  direc- 
tion ; that  is,  their  fields  combine  to  operate  on  the 
secondaries  S„  S,.  In  addition  to  the  primary  and 
secondary  coils,  the  two  transformers  have  intermediate 
coils  S5  which  are  connected  in  parallel  and  shunted  by 
the  magnetic  amplifier  coils  A.  The  coils  S5  are  con- 
nected in  series  with  the  antenna  system,  and  are  also 
closely  coupled  to  the  primary  and  secondary. 

The  multiple  tuned  antenna,  shown  in  the  upper  right 
hand  part  of  figure  19,  is  a long,  low,  horizontal  aerial  of 


Figure  IS — Magnetic  amplifier  removed  from  caae 

of  the  amplifier  is  dependent  upon  the  degree  to  which 
the  iron  core  is  saturated  by  the  control  winding.  The 
saturation  in  turn  varies  as  the  current  fed  into  the 
control  circuit.  When  the  control  circuit  is  closed  the 
alternator  is  short  circuited;  when  it  is  open,  the  alter- 
nator assumes  normal  voltage  and  its  output  flows  into 
the  antenna  system. 

The  magnetic  amplifier  has  been  employed  in  experi- 
mental telegraphic  signaling  at  speeds  above  500  words 
per  minute,  at  which  rates  it  functions  without  lag.  It 
is  equally  applicable  as  a modulator  of  antenna  power  in 
radio  telephony,  in  which  case  the  control  current  of  the 
amplifier  is  modulated  at  speech  frequencies  by  a bank 
of  Pliotron  (vacuum  tube)  amplifiers,  which  in  turn  are 
controlled  by  an  ordinary  speech  microphone. 

The  characteristics  of  the  amplifier  will  be  treated  in 
greater  detail  in  a later  article. 

The  fundamental  circuits  of  a typical  Alexanderson 
alternator  station  are  shown  in  figure  19.  Beginning  at 
the  left  of  the  drawing,  it  is  to  be  noted  that  a source  of 
two-phase,  60-cvcle  alternating  current  drives  an  induc- 
tion motor  M,  having  a wound  rotor,  the  circuits  of  which 
include  a liquid  rheostat  Rv  The  motor  is  connected  to 


the  Marconi  type,  from  which  are  brought  down  leads 
to  earth,  which  include  the  tuning  inductances  L„  L2,  L„ 
L4,  L5,  L„.  For  any  given  wave  length  the  joint  inductive 
reactance  of  the  down  lead  circuits  L2 . . . . L„  is  made 
equal  to  the  capacitive  reactance  of  the  entire  flat  top  at 
the  operating  frequency  or  wave  length.  The  multiple 
antenna  is  therefore  the  equivalent  of  six  independent 
radiating  systems  resonant  to  the  same  wave  length,  and 
for  all  practical  purposes,  the  oscillating  currents  in  them 
flow  in  phase. 

The  magnetic  amplifier,  shown  to  the  right  of  the 
diagram,  comprises  the  parallel-connected  impedance 
coils  A,  which  are  connected  in  series  with  the  condenser 
C,  and  the  transformer  amplifier  coils  S5.  B is  the  con- 
trol coil,  wound  to  include  both  branches  of  the  windings 
A,  which  is  fed  with  direct  current,  regulated  by  the 
rheostat  R„.  When  the  control  circuit  is  closed  the  im- 
pedance of  the  amplifier  coils  A become  a minimum; 
when  it  is  open  the  impedance  is  a maximum.  In  the 
former  case  the  alternator  is  placed  on  short  circuit  and 
the  antenna  is  detuned ; in  the  latter  case  the  alternator 
assumes  normal  voltage  and  its  output  flows  into  the 
antenna  system.  In  practice  the  capacity  of  C,  is  selected 
to  neutralize  the  inductance  of  windings  A for  some  value 
of  current  in  the  control  coil. 
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The  circuits  of  the  speed  regulator  appear  in  the  lower 
left  hand  part  of  the  drawing.  Note  is  to  be  made  first 
of  the  variable  impedances  N and  O in  the  motor  supply 
line  with  their  direct  current  control  coils  P,  and  the 
variable  impedance  coils  ST. 

The  extremely  close  speed  regulation  essential  to  al- 
ternator operation  is  obtained  from  the  resonance  circuit 
LI0,  C4,  Ps,  the  coil  L,#  being  one  of  the  alternator  arma- 
ture coils.  This  circuit  is  made  resonant  to  a frequency 
slightly  above  the  normal  frequency  at  which  the  alter- 
nator is  to  be  operated  and  the  current  developed  therein 
acts  inductively  on  the  circuit  S„,  E,  M, — E being  a rec- 
tifier. The  latter  rectifies  the  radio  frequency  current 
and  sends  a D.  C.  component  through  M,,  which  acts 
with  an  increase  of  speed  to  decrease  the  voltage  held  by 
the  voltage  regulator  M,  T,  on  the  generator  K,.  This 
increases  the  impedance  of  the  coils  S7  and  therefore 


in  M,.  This  keeps  the  speed  variation  within  exceed- 
ingly close  limits. 

The  trend  of  future  development  is  of  interest.  In 
event  that  a larger  output  than  that  provided  by  a single 
alternator,  of  200-k.w.  is  desired,  parallel  operation  is 
contemplated.  Such  operation  is  entirely  practicable  and 
will  be  employed  in  the  Radio  Corporation’s  high-power 
stations,  when  great  distances  are  to  be  covered. 

A standard  tower  for  high-power  stations  is  shown  in 
figure  20.  This  is  of  the  self-supporting  type  erected  on 
a suitable  concrete  base.  The  antenna  wires  are  sus- 
pended from  the  steel  cross  arm  at  the  top.  This  method 
of  antenna  suspension  lends  itself  admirably  to  the  long 
narrow  antenna  which  has  been  found  most  suitable  for 
the  Alexanderson  system. 

The  antenna  layout  for  a two-alternator  unit  high- 
power  station  using  these  towers  is  shown  in  figure  21, 


Pifure  21 — Typical  antenna  and  counterpoise  construction 


tends  to  reduce  the  speed  of  the  driving  motor.  As  the 
speed  now  falls  the  current  in  the  resonant  circuit  falls 
off  and  likewise  that  in  the  coil  M,.  This  permits  the 
voltage  held  by  the  voltage  regulator  to  increase,  and 
therefore  acts  to  reduce  the  motor  supply  line  impedance 
and  thus  increase  the  speed.  A given  mean  voltage  is 
thus  maintained  in  the  control  circuit  by  generator  K,, 
which  depends  upon  the  magnitude  of  the  control  current 


where  two  antenna  wings  of  any  desired  length  extend  in 
opposite  directions  from  the  station  house  which  is  located 
at  the  center.  With  this  construction  the  wings  may  be 
tuned  to  different  wave  lengths  and  each  energized  by  a 
single  alternator,  thus  permiting  simultaneous  transmis- 
sion at  two  different  wave  lengths ; or  the  two  alternators 
may  be  joined  in  parallel  to  energize  both  wings  at  some 
selected  wave  length. 


Performance  and  Operation 

of  the 

New  Brunswick  Station 

and  the  Alexanderson  System  will  be  described  in 
detail  in  the  August  issue. 
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The  New  Marconi  Distress  Calling  Device 

T N THE  February  issue  an- 
nouncenient  was  made  of  a 
demonstration  conducted  in 
England  between  Chelmsford 
and  Shelford  (Cambridge),  in 
which  the  station  at  Shelford 
rang  an  ordinary  electric  bell 
and  exploded  small  mines  at 
Chelmsford,  by  means  of  special 
wireless  signals.  The  purpose 
of  the  tests  and  a description  of 
the  apparatus  are  now  available. 

A recent  article  in  “The 
Wireless  World”  directs  atten- 
tion to  the  problem  arising 
through  the  fact  that  some  ships 
carry  only  one  operator,  who 
cannot  spend  anything  like 
twenty-four  hours  per  diem 
‘‘listening  in”  on  the  off-chance 
of  hearing  a distress  call.  If 
such  a call  is  made  during  his 
“‘watch  below”  it  goes  unheard 
by  his  ship.  To  amend  this 
state  of  affairs,  and  to  make 
certain  that  distress  calls  would  Figure  1— Final  detign  o«  the  Marconi  distren  calling  device  base.  A glass  front  is  prO- 

not  pass  unheeded,  the  Research  vided  in  the  case  of  the  in- 

Laboratory  of  Marconi’s  Wireless  Telegraph  Company  strument,  so  that  the  action  can  be  inspected  from  with- 
has  been  carrying  out  certain  experiments  on  distant  con-  out,  and  the  whole  case  screws  down  on  the  brass  base, 
trol.  It  sought  a means  of  ringing  a bell  at  a distance  by  rendering  the  interior  dust-proof.  Two  gauze-capped 
means  of  wireless  telegraphy,  with  the  object  of  thereby  leaden  tubes  containing  a drying  agent  will  be  seen  in 
contributing  to  the  greater  safety  of  life  at  sea.  The  oper-  figure  1.  The  whole  instrument  is  swung  in  gimbals, 
ation  of  the  device  developed  is  thus  described:  • By  adjusting  the  length  of  the  phosphor-bronze  spring 

The  predetermined  signal  is  a series  of  dots  regularly  it  is  possible  to  arrange  that  the  wheel  magnet,  pivot,  and 
transmitted  at  the  rate  of  180  per  minute.  This  number  arm  oscillate  at  the  rate  of  180  complete  periods  per 
was  chosen  as  being  not  too  fast  for  the  operator  to  count  minute. 

and  time,  and  too  slow  to  be  interfered  with  by  ordinary  The  resistance  of  the  coils  and  the  current  available  are 
transmissions.  sufficient  to  prevent  a single  dash,  or  series  of  mixed  dots 

The  first  thing  was  to  make  a relay  which  would  tes-  and  dashes,  such  as  are  received  in  an  ordinary  tele- 
pond only  to  the  predetermined  signal,  and  which  could  graphic  communication  from  swinging  the  moving  system 
be  operated  by  the  change  in  current  produced  by  the  re-  far  enough  to  cause  the  two  contacts  of  the  tiny  switch  to 
ception  of  such  a signal.  The  change  in  current  with  the 
vacuum  tubes  in  use  in  the  receiver  was  never  more  than 
half  a milliampere. 

Many  relays  were  made,  and  tried  out,  and  for  various 
Pt  c 


Figure  2 — Circuit  showing  the  modiSed  connections  Figure  4 — Circuit  o{  instrument  that  operates  alarm  circuit 

reasons  were  rejected.  The  final  design  is  shown  in  figure  touch.  It  is  only  by  the  regularly  delivered  impulses 
1,  and  in  construction  is  not  unlike  the  ordinary  moving  arriving  at  the  right  moment  that  the  swing  can  be  built 
needle  galvanometer.  In  brief  the  description  is  as  fol-  up  from  zero  to  full,  and  contact  established, 
lows : Two  rectangular  hollow  forms  each  wound  with  Some  trouble  was  experienced  with  this  tiny  switch.  In 
many  hundreds  of  turns  of  very  fine  wire  are  placed  one  the  original  model  both  contacts  were  made  of  platinum 
above  the  other  on  a brass  base,  the  windings  being  con-  and  sometimes  they  did  not  strike  with  sufficient  force  to 
nected  in  series,  and  the  free  ends  being  taken  to  two  in-  make  good  contact  at  the  first  time.  To  overcome  this 
sulated  terminals  in  the  base.  In  the  rectangular  orifice  fault  Dr.  Fleming’s  Patent  No.  112544  of  1918  was  em- 
of  the  coils  swings  a small  ring  magnet,  pivoted  at  its  ployed.  The  modified  connections  of  this  patent  are  as 
centre  and  supported  in  jewelled  bearings  which  are  car-  shown  in  figure  2.  In  figure  2,  Pt  is  a contact  of  platinum 
ried  by  two  vertical  brass  pillars  screwed  to  the  base,  or  other  noble  metal,  C is  a hard  carbon  contact,  K a con- 
The  pivot  also  carries  a small  circular  phosphor-bronze  denser,  L an  inductance,  T an  instrument  which  it  is  de- 

e 
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spring,  one  end  ot  wnicti  is  at- 
tached to  a brass  collet  on  the 
pivot,  the  other  end  being  sol- 
dered to  a tongued  brass  wash- 
er clamped  to  one  of  the  brass 
pillars.  This  tongued  washer 
serves  the  same  purpose  as  the 
zero  adjustment  on  an  indicat- 
ing instrument.  By  twisting  it 
about  its  center  the  position  of 
the  magnet  can  be  altered  and 
the  best  working  position  ob- 
tained. Besides  these  two  de- 
tails the  pivot  has  fixed  at  right 
angles  to  itself  a fine  platinum- 
tipped  steel  arm.  This  arm  is 
one  pole  of  a switch  and  is 
connected  by  way  of  the  brass 
pillar,  spring  and  pivot,  to  the 
base  of  the  instrument.  The 
other  pole  of  the  switch  is  a 
small  piece  of  hard  carbon, 
fixed  to  one  end  of  a strip  of 
flexible  copper,  the  other  end  of 
which  is  supported  on  a small 
pillar  .and  connected  to  a 
terminal  insulated  from  the 
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sired  to  operate  by  the  battery  B on  closing  the  switch 
Pt  C.  The  battery  charges  the  condenser,  and  when  the 
switch  closes  the  condenser  discharges  through  the  in- 
ductance and  oscillations  pass  across  the  points  Pt  C and 
improves  the  contact  at  those  points. 

The  point  next  to  be  considered  was  an  arrangement 
for  permanently  closing  the  alarm  circuit  once  the  con- 
tact had  been  struck,  and  the  instrument  shown  in  figure  3 
was  designed. 

This  instrument  consists  of  two  coils  with  soft  iron 
cores  mounted  on  a soft  iron  plate,  forming  an  electro- 
magnet. Above  these  coils  is  placed  a soft  iron  armature 
connected  with  a flat  steel  spring  at  one  end  to  a brass 
standard,  the  other  end  being  free.  At  the  free  end  is 
carried  a small  insulator,  which,  when  the  electromagnet 
is  energized,  will  depress  a short  platinum-tipped  steel 
spring  on  to  a similar  one;  also  at  a little  distance  from 
the  free  end  is  fixed  a manipulating  key  contact  which 
can  strike  a similar  one  situated  immediately  beneath  it. 

The  action  is  as  follows : The  platinum-carbon  switch 
of  the  receiving  relay  is  connected  in  series  with  a 24- 
volt  battery  and  the  coils  of  this  electromagnet;  the  two 
platinum-tipped  steel  springs  are  connected  in  parallel 
with  the  platinum-carbon  switch.  When  this  switch 
makes  contact  the  electromagnet  is  energized  and  the  ar- 
mature is  drawn  down  and  closes  the  switch  formed  by 


Figure  6— Complete  diagram  of  connections  from  the  receiver  to  manipu- 
lating key 


the  two  steel  springs.  This  switch  being  closed  and  in 
parallel  with  the  first  switch  the  magnet  will  remain 
energized,  and  the  armature  depressed,  until  the  battery 
is  switched  off.  Figure  4 shows  these  connections. 
Neglecting  the  resistance  of  the  connections,  it  will  be 
seen  that  as  long  as  the  electromagnet  is  energized  there 
will  be  a P.D.  of  about  24  volts  at  its  terminals.  The 
alarm  bell,  which  is  an  ordinary  high-power  bell  working 
off  24  volts  is  connected  in  parallel  with  the  electromag- 
net, and  so  long  as  the  latter  is  energized  the  bell  will 
ring. 

The  adopted  automatic  transmitter  is  as  shown  in  figure 
5.  The  instrument  consists  of  two  iron-cored  coils  mount- 
ed on  a yoke,  the  whole  forming  an  electromagnet.  Be- 
tween the  poles  of  this  magnet  swings  a heavy  brass  ring 
with  a soft  iron  diametric  bar.  To  the  shaft  carrying  the 
ring  are  attached  a spiral  steel  spring,  like  a clock  spring, 
and  a light  flexible  steel  arm  tipped  with  platinum.  Be- 
low this  arm  is  a small  platinum  contact,  supported  by  a 
helical  spring  contained  in  a tube.  The  free  end  of  the 
clock  spring  is  clamped  to  a projection  on  the  wheel  of  a 
worm  gear,  and  a handle  is  provided  on  the  screw  of  this 
gear,  so  that  the  distance  of  travel  between  the  moving 
contact  on  the  shaft,  and  the  spring-supported  contact,  can 
be  varied.  The  variation  of  this  travel  controls  the  period 
of  the  transmitter,  and  it  is  found  that  the  shorter  the 
travel  the  shorter  the  period.  Three  terminals  are  brought 
through  the  base  and  the  whole  instrument  is  mounted  in 
gimbals. 


For  transmission,  a series  circuit  is  made  comprising 
a 24-volt  battery,  the  coils  and  contacts  of  the  transmit- 
ter, and  the  coils  of  the  instrument  shown  in  figure  3 ; a 
small  tapping  key  is  connected  in  parallel  with  the  trans- 
mitter contacts.  To  start  the  instrument  this  key  is  press- 
ed and  immediately  released.  By  thus  closing  the  circuit 
the  electromagnets  of  both  instruments  are  energized  and 


Figure  3 — Instrument  for  permanently  closing  the  alarm  circuit 


the  iron  bar  of  t he  wheel  swings  towards  the  magnet. 
The  circuit  being  broken  and  the  magnet  demagnetised 
the  wheel  is  urged  by  the  clock  spring  past  its  position  of 
rest,  and  on  until  the  contacts  of  the  transmitter  touch; 
attraction  starts  again  and  the  circuit  is  again  broken, 
and  so  the  cycle  of  events  is  repeated  as  long  as  the  bat- 
tery is  switched  on.  Each  time  the  wheel  transmitter  is 
energized  the  electromagnet  shown  in  figure  3 is  energ- 
ized, the  armature  is  drawn  down,  and  the  heavy  key  con- 
tacts meet.  These  contacts  are  in  parallel  with  those  of  the 
manipulating  key  of  the  ship  set,  so  provided  that  the 
generator  is  running,  sparking  occurs  at  every  striking 
of  the  contacts.  By  means  of  a watch  and  the  worm  gear 
previously  referred  to,  the  operator  can  adjust  the  fre- 


Figure  5 — The  automatic  transmitter 


quencv  of  his  signal  to  a nicety,  and  when  once  this  is 
adjusted  it  is  unlikely  to  vary. 

Figure  6 shows  the  complete  diagram  of  connections 
from  the  last  vacuum  tube  of  the  receiver  to  the  contacts 
of  the  manipulating  key. 
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Transmission  of  High  Frequency  Waves  Over 

Bare  Wires  in  Water 

By  Major  General  George  O.  Squier 

Chief  Signal  Officer,  United  States  Army 

(Abstract  of  a paper  presented  to  the  National  Academy  of  Sciences) 


'T'HE  following  reasoning  led  to  the  carrying  out  of 
A the  experiments  to  be  described : 

Since  we  can  already  communicate  by  radio  means 
between  one  submarine  and  another  submarine,  both  com- 
pletely submerged,  it  was  considered  that  connecting  two 
such  stations  by  a submerged  copper  wire  could  have  no 
other  effect  than  to  facilitate  the  propagation  of  the 
electric  waves  between  the  stations. 

It  was  considered  possible  that  the  behavior  of  earth 


Receiving  apparatus  used  in  telephoning  and  telegraphing  by  means  of 
bare  wire  laid  in  water 


or  water  under  the  action  of  high  frequency  currents 
might  exhibit  greatly  different  properties  from  those  with 
which  we  are  familiar  at  direct  or  low  frequency  currents. 

It  was  realized  that  whatever  high  frequency  energy 
losses  might  occur  in  the  case  of  bare  wires  laid  in  earth 
or  water,  yet  the  over-all  efficiency  would  be  higher  than 
in  the  case  of  radio  space  transmission  where  the  plant 
efficiency  is  so  very  low. 

It  was  noted  by  the  writer  in  September,  1910,  and  dis- 
cussed by  him  in  April,  1912,  that  the  three  electrode 
audion  could  be  used  as  a potentially  operated  device  on 
open  circuits.  This  arrangement  was  considered  suitable 
for  the  reception  of  the  signals  over  bare  wires  in  earth 
or  water. 

The  first  experiemetit  was  an  extremely  simple  one  as 
follows : A bare  No.  18  phosphor  bronze  wire,  such  as  is 
used  for  the  Signal  Corps  field  antenna,  was  laid  across 
the  Washington  Channel  of  the  Potomac  River  from  the 
War  College  to  the  opposite  shore  in  Potomac  Park.  It 
was  paid  out  from  a small  boat  with  sufficient  slack  to 
lay  on  the  bottom  of  the  river.  A standard  Signal  Corps 
radio  telephone  and  telegraph  set,  SCR  76,  was  directly 
connected  to  each  end  of  the  wire,  one  set  serving  as  a 
transmitter  and  the  other  as  a receiver.  At  the  receiving 
end  of  the  line  the  bare  wire  was  directly  connected  to 
the  grid  of  the  receiving  set  and  the  usual  ground  connec- 
tion left  open.  A frequency  of  about  600,000  cycles  a 
second  was  used  and  the  line  tuned  at  each  end  by  the 
usual  methods.  Excellent  telegraphy  and  telephony  were 
obtained.  Care  was  taken  to  make  this  preliminary  ex- 
periment as  simple  and  basic  as  possible  and  precaution 
taken  to  insure  that  the  wire  itself  should  be  bright  and 


clean  and  entirely  free  from  any  grease  or  other  insulating 
material. 

The  success  of  this  simple  experiment  immediately  led 
to  more  thorough  consideration  of  the  entire  subject. 

One  of  the  questions  to  be  investigated  was  the  general 
efficiency  of  the  electron  tube  when  used  as  a potentially 
operated  instrument.  The  following  experiment  was 
made: 

A strip  of  wire  netting  was  buried  in  the  snow  outside 
the  office  of  the  Chief  Signal  Officer  in  Washington  and 
a wire  attached  thereto  leading  to  the  second  story  of  the 
building.  The  upper  end  of  this  wire  was  connected 
directly  to  the  grid  of  an  electron  tube.  The  reason , for 
connecting  the  grid  to  the  upper  end  of  the  antenna  is  of 
course  obvious  if  we  are  to  use  the  tube  as  a potentially 
operated  device.  It  was  necessary  for  maximum  sensi- 
tiveness to  connect  it  to  the  point  of  maximum  potential 
of  the  antenna  which  in  the  case  of  a linear  oscillator 
occurs  at  the  open  end.  By  this  arrangement,  messages 
were  readily  received  from  distant  points  in  the  United 
States. 

These  two  simple  experiments  demonstrated  the  pos- 
sibility of  transmitting  electromagnetic  waves  along  bare: 
wires  submerged  in  water  and  the  use  of  an  electron  tube 
as  a potentially  operated  device  for  the  reception  of 
signals. 


Exterior  view  of  the  U.  S.  Gov.  research  laboratory  where  experiments 
were  carried  out 


For  military  reasons,  if  for  no  other,  the  Signal  Corps 
has  recently  undertaken  certain  investigations  in  the 
phenomena  connected  with  the  transmission  of  high  fre- 
quency electromagnetic  waves  over  bare  wires  in  earth 
and  in  water. 

In  carrying  out  these  investigations  and  in  attacking 
the  problems  from  various  angles,  the  research  staff  of  the 
Signal  Corps  laboratory  at  Camp  Alfred  Vail,  Little 
Silver,  New  Jersey,  was  directed  to  carry  out  experiments 
on  bare  wires  laid  on  the  surface  of  moist  ground  and  also 
buried  in  earth.  The  staff  at  the  Signal  Corps  research 
laboratory  at  the  Bureau  of  Standards  was  directed  to  in- 
vestigate fundamentally  the  transmission  of  electromag- 
netic waves  over  bare  wires  in  fresh  water.  In  addition 
to  this,  the  engineering  staff  of  the  Office  of  the  Chief 
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Signal  Officer  has  carried  out  from  time  to  time  certain 
experiments  of  a more  or  less  crucial  character  which  have 
come  up  for  solution  in  the  prosecution  of  this  work  at 
the  other  laboratories. 

Telephone  and  telegraph  communication  has  been  es- 
tablished between  Fort  Washington,  Maryland,  and  Fort 
Hunt,  Y'irginia,  across  the  Potomac  River,  below  the  City 


The  transmitting  apparatus  containing  an  electron  tube  oscillator 


of  Washington,  over  a distance  of  about  three-quarters  of 
a mile,  by  the  use  of  a bare  No.  12  phosphor  bronze  wire 
laid  in  the  water  to  connect  the  stations.  The  transmitter 
consisted  of  an  electron  tube  oscillator  which  delivered  a 
current  of  about  270  milliamperes  to  the  line  at  a fre- 
quency of  about  600,000  cycles  a second.  At  the  receiving 
end  of  the  line  an  electron  tube  and  a 6-stage  amplifier 
were  used  without  any  ground  connection.  With  this  ar- 
rangement good  tuning  was  obtaied  at  both  ends  of  the 
line,  and  telegraphic  and  telephonic  transmission  secured 
over  the  bare  wires  immersed  in  fresh  water. 

A resonance  wave  coil  has  been  developed.  The  coil 
is  in  the  form  of  a long  helix  wound  with  a large  number 
of  turns  on  which  stationary  waves  are  produced  by  the 
incoming  radio  signals.  An  electron  tube  is  used  as  the 
detector,  the  grid  being  connected  to  the  point  of  maxi- 
mum potential  on  the  coil.  The  wave  coil  may  be  used 
either  as  a part  of  the  usual  antenna  system  or  a part  of 
a line  wire,  or  it  may  act  itself  as  the  antenna  for  picking 
up  the  energy  of  the  signals.  In  the  latter  case  the  coil 
may  be  either  free  at  both  ends  or  grounded  at  one  end. 
Good  results  have  been  obtained  in  either  case.  It  has 
been  also  found  that  the  open  coil  has  directional  proper- 


ties and  can  be  used  as  a goniometer  not  only  for  hori- 
zontal measurements  but  for  vertical  measurements  as  well. 
This  form  of  radio  goniometer  has  the  great  advantage 
that  it  permits  not  only  of  determining  the  plane  where 
the  signals  are  strongest  but  also  the  direction  from 
which  such  signals  proceed. 

Telegraph  and  telephone  communication  has  been  also 
established  between  two  stations  at  the  Signal  Corps  Re- 
search Laboratories  at  Camp  Alfred  Vail,  Little  Silver. 
New  Jersey,  using  a bare  No.  16  copper  wire  buried  in  the 
earth  to  a depth  of  about  eight  inches  to  connect  the  sta- 
tions. The  distance  between  the  two  stations  was  three- 
quarters  of  a mile.  Frequencies  as  high  as  one  million 
cycles  a second  were  used.  Similar  communication  has 
been  carried  on  over  a bare  wire  one  and  three-quarter 
miles  long  laid  on  the  surface  of  moist  earth.  The  cur- 
rent at  the  transmitting  station  in  these  installations  was 
about  100  milliamperes.  It  has  been  shown  that  a bare 
wire  buried  in  moist  earth  with  the  distant  end  open  can 


Members  of  the  engineering  staff  »t  the  retearch  laboratory  observing  the 
effects  of  the  transmission  of  electro-magnetic  waves  over  bare  wires  laid 
in  fresh  water 


be  tuned  both  at  the  transmitting  end  and  at  the  re- 
ceiving end. 

The  development  of  types  of  resonance  wave  coils,  both 
open  at  one  end  and  at  both  ends,  for  general  radio  work- 
offers  an  interesting  field  for  investigation.  This  involves 
the  study  of  the  electron  tube  as  a potentially  operated 
device.  The  application  of  such  coils  properly  designed 
for  specific  purposes  may  lead  to  the  practical  solution  of 
a number  of  radio  problems  such  as  directional  effects,  and 
wave  coils  antennae  of  very  small  dimensions. 


IN  THE  AUGUST  WIRELESS  AGE 

Second  instalment  of  “WII— New  Brunswick” 
containing  a description  of  the  performance  and 
operation  of  the  Alexanderson  system. 

An  Impedance  Curio. 

Operating  suggestions  for  the  radio  amateur. 
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Universal,  Honeycomb  and  Lattice  Coils 

In  General 

By  Oscar  C Root 

Fellow  I.  R.  E. 

'T'HE  sudden  wide  adoption  of  the  universal  winding  Lattices,  with  special  winding  relations,  insure  a large 
by  radio  engineers  as  standard  for  inductances,  has  decrease  of  distributed  capacity.  Universal  coils,  without 
produced  conflict  and  confusion  in  the  names  used  in  the  special  winding  layouts,  do  not  do  this.  Bank  windings 
trade  to  designate  various  makes.  Technical  facts  have  have  about  the  average  capacity  of  the  above  two  classes, 
been  ignored  in  the  emphasis  laid  on  "selling  points.”  Figure  1 indicates  the  general  method  of  laying  out  a 

There  are  the  following  names  in  use  to  denote  varie-  lattice  winding,  • and  shows  the  special  features  which 
ties  of  universally  wound  coils — "Honeycomb,”  "uni-  cause  a universal  coil  to  have  the  additional  properties 
lateral,”  "duo-lateral,”  "uni-lattice,”  "mono-lattice,”  "bi-  of  a lattice  coil.  The  general  features  in  figure  1, 


Figures  1 to  6— Details  showing  method  of  laying  out  winding  and  views  at  various  stages  of  the  winding 


lattice,”  and  “multi-lattice.”  Why  all  these  “names?”  peculiar  to  a merely  universally  wound  coil  are — first,  the 

Are  they  necessary?  Cannot  engineers  adopt  a "non-  “angular  swing,  S,”  or  simply  the  “swing”  of  the  wire, 

partisan”  classification  of  the  universally  wound  coils  This  is  the  angle  AOB  between  the  elements  of  the 

which  are  really  different  in  winding  layout  and  electrical  cylinder,  between  which  the  “swing”  takes  place.  Second 

properties  ? — the  length  of  the  swing  or  the  “linear  swing,  Is”  is  the 

This  paper  is  an  attempt  to  “clear  the  air.”  It  touches  actual  length  of  wire  in  the  swing.  Third,  the  “swing 

the  subject  quite  fully  on  the  winding  and  general  prop-  arc”  or  the  “arc,”  which  is  the  length  of  the  arc  denoted 

erties  of  universal  coils.  It  adopts  the  terms,  “uni-lattice”  by  the  letter  “a.”  Fourth — the  “angular  pitch”  or  the 

for  “honeycomb”  coil,  and  “bi-lattice”  for  “duo-lateral”  “pitch”  which  is  always  twice  the  swing,  e.g.  the  swing 

coil.  They  are  both  different  from  “multi-lattice”  coils,  in  figure  1 is  135  degrees,  and  the  pitch  is  therefore  270 

These  technical  names  have  an  advantage  over  trade  degrees.  Fifth — the  “advance,  v,”  which  is  the  angular 

names  in  that  they  prevent  the  physical  properties  of  the  distance  which  some  multiple  of  the  pitch  first  reaches, 

different  forms  from  being  confused.  This  has  pre-  beyond  360  degrees.  The  advance  in  figure  1 is  180 

vented,  in  several  investigations,  a great  deal  of  mis-  degrees,  or  the  difference  between  twice  270  degrees  and 

understanding,  regarding  the  differences  in  their  winding  360  degrees.  Sixth — a sparation  of  wire  of  h inches, 

schemes.  Now  the  lattice  has  two  additional  features,  an  advance 

The  following  definitions  have  been  tried  out  by  several  which  is  an  exact  submultiple  of  the  pitch  and  360  degrees 

engineers  and  have  run  the  gauntlet  of  general  discussion,  also  and  a width  such  that,  if  m is  the  above  submultiple. 

All  coils  wound  after  the  methods  used  in  the  ma-  hm 

chines  of  the  Coto  Coil  Co.  are  “universal  wound.”  The  the  width  of  the  coil  w,  is  if  m is  even  and 

average  experimenter  will  not  produce  a real  “honey  2 

comb”  coil,  and  still  less,  a “bi-lattice”  coil  (these  are  h(m-|-l) 

defined  below)  by  just  sticking  on  a coil  frame  and  if  m is  odd.  Hence  figure  1 does  not 

winding  it  up  “bobbin-fashion,”  the  way  our  mothers  2 

used  to  do  their  sewing  machine  bobbins.  The  very  represent  a lattice  coil,  strictly  speaking, 
thing  the  experimenter  wants — low  capacity — will  not  be  A swing  of  82  2/7  degrees,  or  other  odd  fraction  of  a 
obtained  to  any  extent,  even  at  the  cost  of  the  extra  wire  degree  is  the  kind  of  swing  necessary  to  get  a true  lat- 
which  is  needed -in  all  universal  windings  to  obtain  a tice,  in  actual  computations.  A good  short  rule  is  this, 
given  inductance.  The  advance  must  divide  360,  and  the  pitch  also.  If 
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we  adopt  1.5  degrees  as  the  advance  v = 1.5,  we  can  get 
along  with  a pitch  of  183  degrees,  186  degrees,  etc.,  since 
1.5  goes  into  183  degrees,  186  degrees,  etc.,  and  360 
degrees  exactly. 

We  now  define  lattice  coils  as  those  universal  coils  in 
which  the  advance  is  a submultiple  of  the  circumference 
and  the  swing.  This  is  limited  only  by  the  condition 
that  the  advance  must  be  less  than  one-half  the  pitch. 

The  result  of  this  definition  is  that  all  lattice  coils  end 
at  the  same  angular  point  on  the  circumference  at  which 
they  start.  There  is  no  “creeping”  forward  of  the  turns, 
“stopping  up”  the  radial  view  through  the  cells  and  in- 
creasing coil  capacity.  When  the  lattice  winding  has  come 
back  to  the  starting  point  just  once,  we  have  one  “layer.” 
This  gives  us  the  pattern  of  a rhombus,  or  lozenge,  which 


as  in  the  honeycomb  coil.  Their  average  self  capacity  is 
smaller.  In  both  forms,  in  fact  in  all  lattice  coils,  the 
cells  get  “flatter”  as  the  coil  gets  larger,  as  will  be  shown 
“later. 

Figure  3 shows  the  cross-section  of  three  wires  and 
three  ldyers  of  the  “uni-lattice”  winding  taken  at  f f and 
figure  4 shows  a cross  section  of  three  wires  and  three 
layers  of  the  “bi-lattice”  winding  taken  at  f'f.  The 
latter  is  easily  seen  to  possess  less  distributed  capacity 
than  the  former — about  15  per  cent,  less  on  the  average. 

It  is  understood  that  the  second  lattice  when  finished, 
constitutes  a complete  separate  system  of  honeycomb  cells, 
whose  walls  are  “staggered”  half-way  between  the  cell 
walls  of  the  first  lattice.  Since  a honeycomb  coil  is  a 
“uni-lattice”  or  “mono-lattice”  coil,  the  name  “bi-lattice” 
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resembles  a honeycomb  cell  and  suggested  the  trade  name 
used  by  many. 

All  honeycomb  coils  are  lattice  coils,  but  all  lattice  coils 
are  not  honeycomb  coils.  The  bi-lattice  coil  described 
below  is  not  a honeycomb  coil,  but  a uni-lattice  coil  is. 

Figure  2 is  a lattice  coil  of  external  diameter  a,  and 
width  w.  It  shows  the  honeycomb  structure  at  the  left 
and  illustrates  the  “bi-lattice”  differences  in  structure 
at  the  right.  If  we  had  repeated  the  first  single  “layer” 
of  the  lattice  winding  above  specified,  until  a depth  t,  was 
reached,  we  could  look  down  into  the  four  “cells,”  a,  b,  c, 
and  d in  figure  2,  without  finding  anything  to  obstruct 
the  vision.  The  wires  forming  the  walls  of  the  cells  are 
arranged  substantially  one  over  the  other.  They  spread 
slightly  as  they  recede  radially  from  the  axis  of  the  coil. 

The  bi-lattice  coil  is  so  wound  that  every  cell  of  the 
original  four,  a,  b,  c and  d,  is  broken  up  into  four  smaller 
cells  a',  b',  c'  and  d'  by  the  new  wires  of  the  second  lattice. 
These  are  shown  in  dotted  lines  of  which  four  are  lettered 
SS,  TT,  UU,  VV.  It  is  true  that  we  have  smaller  cells 
here — honeycomb  cells,  if  you  insist — as  far  as  the  mere 
question  of  looking  down  through  the  coil  is  concerned, 
but  the  successive  cell  wires  are  not  “over”  each  other, 


has  been  given  to  this  other  form  of  winding.  Only  the 
alternate  layers  are  started  at  the  same  circumferential 
point. 

It  was  suggested  in  1918  to  engineers  investigating  the 
possibilities  of  further  reducing  the  selJ  capacity  of  the 
honeycomb  coil,  that  by  gradually  shifting  the  starting 
point  of  the  layers  forward  and  then  backward,  as  in 
figure  5,  this  self  capacity  would  be  reduced.  This  might 
be  called  a “quadri-lattice”  coil  or  “multi-lattice”  coil,  as 
the  series  of  lattices  is  repeated  regularly. 

However,  it  is  not  as  good  a reducer  of  capacity  for 
given  inductance  as  the  bi-lattice  winding,  drawn  to 
same  scale  in  figure  6.  This  has  a better  selectivity  at  a 
given  wave  length. 

Study  of  Coil  Lattices 

There  are  two  distinct  but  related  problems  to  be  con- 
sidered in  making  a lattice  coil : 

First,  how  shall  we  make  the  winding  repeat  every 
“layer”  regularly?  The  solution  of  all  electrical  require- 
ments is  based  on  this  purely  arithmetical  problem,  in 
addition  to  determining  the  size  and  kind  of  wire  and 
the  diameter  and  width  of  winding. 
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Second,  what  is  the  best  angular  pitch  to  use  in  a coil 
of  given  lattice  separation?  This  is  determined  by  the 
number  of  turns  and  the  coil  width. 

There  is  no  exact  analytical  or  even  experimental  en- 
gineering formula,  it  may  be  said,  for  the  inductance  of 
lattice  coils.  It  is  safe  to  recommend  Professor  Hazel- 
tine’s  practical  coil  formula,  presented  at  a meeting  of 
the  R.  C.  A.  It  is  as  follows : 

This  formula,  based  on  Stephan's  formula,  is  accurate 
to  about  3 per  cent. 

.0008  a2  N* 

L = in  milhenries. 

6 a -f-  9t  -f-  10w 

where  a = mean  radius  of  winding  in  inches 
t = depth  of  winding  in  inches 
w = width  of  winding  in  inches 
N = total  number  of  turns 


In  winding  bi-lattice  coils,  it  is  not  necessary  to  finish 
the  first  layer  on  one  lattice,  before  starting  the  first  layer 
of  the  other.  This  is  es|>ecially  evident  in  winding  lattice 
coils  by  hand. 


To  illustrate,  place  a double  set  of,  say,  red  metal  pins, 
No.  50  drill  and  about  2 inches  long — equal  in  length  to 
twice  the  coil  winding  depth — every  12  degrees  around 
the  circumference  of  a cylindrical  coil  frame,  of  say. 
4 inches  diameter  and  3}4  inches  width.  Place  the  holes 
within  inch  of  the  faces  of  the  frame.  Then  arrange 
another  identical  set  of  pins  of  different  surface  appear- 
ance 6 degrees  away  circumferentially  from  the  first. 
Here  we  have  the  elements  of  a bi-lattice  coil.  We  start 
one  coil  at  OR  on  red  pins  only  with  186  degrees  swing, 
and  another  at  6 R,  with  the  other  pins  only,  with  186 
degrees  swing.  Neither  of  these  lattices  will  conflict,  if 
wound  by  hand. 

The  finished  coil  is  a bi-lattice  coupler,  and  in  large 
sizes  cannot  be  surpassed  for  radio  frequency  work  when 
used  with  proper  “iron-dust-dielectric”  in  the  lattices  of 
the  transformer.  Transformers  on  this  principle  were 
tested  as  early  as  1906.  Figure  7 a gives  a sketch  of  the 
method.  A wooden  disk  % the  width  of  the  coil  is  used 
to  support  the  inner  cylinder  of  the  winding  frame. 

In  figures  7b  and  7c  we  have  a single  lattice.  In  figure 
7b  it  is  shown  in  the  form  of  a single  layer,  rolled  out  on 
the  transparent  imaginary  surface  A-OR-B,  after  being 
“cut"  at  180  in  figure  7c.  The  best  way  to  gain  an  insight 
into  the  law  giving  the  layout  of  the  winding  is  to  ex- 
amine an  actual  winding  chart  to  see  whether  it  is  prac- 
tical or  not. 

Assume  a “swing”  of  186  degrees;  make  the  “pitch" — 
which  is  372  degrees — always  twice  the  “swing.”  It  hap- 
pens that  this  first  “pitch”  is  greater  than  360  degrees, 
and  the  excess,  which  is  called  the  “advance"  is  12  de- 
grees. The  chart**shows  two  things  immediately. 

First — There  is  room  on  this  coil  for  a complete  second 
lattice  of  the  same  description  starting  from  the  left  at 
OI.  instead  of  the  right  at  OR.  This  can  be  “hooked  up” 
in  series  with  the  previous  winding  if  a coupler  is  not 
desired,  then  we  have  a regular  bi-lattice  coil. 

Second — The  dotted  lines  in  figure  7b  are  impossible 


under  the  above  scheme,  as  winding  swings.  They  can- 
not be  covered  by  the  chart-layout. 

The  winding  chart  shown  in  figure  8 indicates  that 
several  separate  uni-lattice  windings  may  be  wound  with- 
out in  the  least  interfering  with  one  another.  The  smaller 
the  wire,  the  wider  the  coil  and  the  smaller  the  “spacing” 
as  shown  in  figure  4,  the  greater  the  number  of  separate 
“lattices”  which  can  be  wound.  It  is  readily  seen  how 
windings  started  on  2R,  4R,  6R,  8R  and  10R  will  give 
separate  lattices.  Thus  by  using  six  different  double  sets 
of  colored  pins  as  winding  supports  along  the  “right”  and 
“left”  faces  of  the  coil  frame,  the  experimenter  may  wind 
a sextuple  lattice  coil,  by  winding  each  lattice  only  on  its 
own  colored  pins.  The  possibilities  of  various  spacings 
and  other  winding  factors  will  be  treated  in  the  next 
section. 

Coil  Dimensions  and  Winding  Factors 
We  need  to  establish  general  limits  within  which  lattice 
coil  dimensions  may  be  considered  to  conform  to  practical 
experience  from  mechanical  considerations.  If  a coil 
form  is  satisfactory  from  the  above  standpoint,  it  may  be 
left  unsupported;  as  it  should  be  mechanically  rigid. 

It  may  keep  this  rigidity  through  a large  variety  of 
windings,  of  very  different  electrical  efficiencies,  without 
appreciable  mechanical  change.  In  figure  9 we  have 
sketched  the  kind  of  coil  shown  in  figure  2 without  indi- 
cating the  lattices  formed  by  the  windings.  This  form 
gives  a ratio 

d t t d 

— =6  and  — =1,  changing  the  ratio  — to  2 and  — 
w w w w 

to  10  we  obtain  figure  10. 


Four  of  these  coils,  placed  close  together,  coaxially, 
have  a very  good  time  constant  if  connected  in  series. 
We  may  put  this  in  other  words  by  saying  that  in  this 

d t 

case  — = 5,  — ~ /i-  Such  an  equivalent  coil  is  shown 
w w 


in  figure  11. 

In  the  light  of  the  “multi-lattice”  windings  indicated 'by 
figure  8,  it  is  interesting  to  consider  the  four  coils  A,  B, 
C and  D as  wound  in  a single  coil  “quadri-lattice”  coupler. 
Every  lattice  has  its  pair  of  separate  terminals.  By  var- 
ious combinations  a range  of  inductance  of  1 to  about  36 
may  be  obtained. 

A smaller  range  is  obtained  by  winding  the  four  ’’coils” 
of  figure  11  as  two  “bi-lattice”  couplers,  as  shown  in 
figure  12.  Each  “coupler”  with  the  same  area  of  winding 
cross-section,  1,  2,  3,  6 or  6,  3,  4,  5 has  two  sets  of  ter- 
minals, and  starts  with  a lower  inductance  than  figure  11. 
The  first  lattice  terminals  are  indicated  by  L,L,,  the 
second  lattice  by  L2L„  etc.  These  changes  are  really  of 
no  effect  in  determining  a change  of  “swing,”  “pitch,”  or 
“advance,”  when  changing  the  coil  of  figure  10  into  the 
multi-lattice  coupler  coil  of  figure  11  or  the  two  “bi- 
lattice" couplers  of  figure  12.  The  chart  in  figure  8 
would  do  for  any  of  them,  as  the  “swing”  is  independent 
of  the  width,  within  wide  limits. 

d 

The  extreme  case  is  shown  in  figure  13,  where  — = 1. 

w 

d 

This  is  about  the  limit  of  — . The  depth  of  winding  is 

w 

that  due  to  two  “layers,”  and  figure  13  could  only  by 
courtesy  be  called  a lattice  coil. 

The  best  ratios  to  secure  a high  time  constant  are  about 
d t 

— = 4,  — =1  shown  in  figure  14. 
w w 

{To  be  continued) 
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A Loop  Transmitter  for  Local  Work 

Bjr  Alxart  F.  Murray 


'T'HE  amateur  of  to-day  is  familiar 
with  the  characteristics  of  loop 
antennae,  And  is  perhaps  using  or  has 
used,  some  form  of  loop  for  receiv- 
ing. Very  few  have  tried  transmit- 
ting on  loops  and  up  to  the  present, 
little  has  been  written  about  this  sub- 
ject in  radio  journals.  The  reason 
for  this,  undoubtedly,  is  the  shortened 
range  of  transmission  when  using  a 
loop,  although  it  will  prove  of  great 
value  to  the  amateur  for  short-distance 
or  local  work.  The  advantages,  con- 
struction and  operation  of  such  a set 
follow. 

A station  desiring  a short-range 
set  would  be  of  the  more  advanced 
type,  possessing  a non-synchronous 
spark  transmitter  of  from  l/\  to  1 kw. 
The  short  range  work  would  be 
among  amateurs  using  vacuum  tube 
detectors,  located  in  the  same  city  or 
within  15  to  25  miles.  The  features 
desired  are:  sharp  tuning,  reduction 
of  interference  to  or  from  other  sta- 
tions ; a good  spark  note ; a fool-proof 
break-in  system  with  no  contacts  or 
moving  parts ; freedom  from  complica- 
tion or  duplication  of  parts.  The  ne- 
cessity of  two  keys,  two  antenna 
switches,  two  sources  of  power,  etc., 
is  naturally  to  be  avoided.  All  of  these 
advantages  are  obtained  by  use  of  the 
loop  for  transmission  and  at  the  ex- 
pense of  one  item,  that  is,  low  radia- 
tion efficiency.  The  power  input  is 
large  compared  to  the  distance  cov- 
ered. From  the  amateur  viewpoint 
this  is  not  a great  disadvantage. 

The  wiring  diagram  of  the  station 
is  shown  in  figure  1.  To  change  from 
“long  distance’’  to  “local,”  throw 
switch  SW  from  “antenna”  to  “loop.” 
The  additional  apparatus  required  is 
the  loop  (described  later) ; a high 
voltage  condenser  C,  of  any  type  whose 
capacity  is  approximately  equal  to  that 
of  your  antenna,  say  .0003  mfd.  or 
larger  (it  should  be  roughly  adjust- 
able in  steps)  ; and  the  inductance  L, 
which  is  provided  for  fine  tuning.  If 
you  do  not  mind  moving  the  clip  on 
the  secondary  of  your  oscillation  trans- 
former when  changing  from  loop  to 
antenna,  you  can  tune  in  that  way  and 
omit  inductance  L,  which  is  a helix 
of  4 turns,  12  inches  in  diameter. 

In  tuning  proceed  as  follows: 

With  the  transmitter  in  adjustment 
for  maximum  radiation  on  antenna, 
switch  to  loop  and  vary  C until  the 


H.W.  ammeter  reads  highest.  Shunt 
H.W.  ammeter  with  a loop  of  copper 
wire,  unless  it  will  stand  four  times 
the  ordinary  current.  Now  vary  L 
until  a maximum  antenna  current  is 
obtained.  The  settings  for  radiation 
on  the  antenna  have  not  been  disturbed 
and  either  aerial  or  loop  can  be  used 
by  throwing  one  switch.  However, 
if  maximum  range  on  loop  is  desired 
by  the  experimenter,  C should  be  in- 
creased. the  secondary  inductance  of 


repeating  parts  of  messages  lost  due 
to  QRM.  Unless  one  has  used  such 
a system  it  is  difficult  to  appreciate 
the  advantages  of  being  able  to  listen 
and  talk  at  practically  the  same  time. 
The  grounding  of  one  side  of  the  loop 
decreases  its  directive  properties  some- 
what, but  experiments  show  that  when 
the  loop  is  pointing  as  much  as  10  de- 
grees away  from  a nearby  station  your 
signals  at  that  station  are  inaudible. 
Of  course,  many  factors,  such  as 


Figures  1 and  2 — Circuit  and  construction  of  the  loop  transmitter 


the  oscillation  transformer  decreased, 
then  retune  and  vary  coupling  for 
greatest  current  in  loop.  The  tuning 
of  the  loop  is  much  sharper  than  that 
of  any  antenna  circuit  because  of  the 
low  resistance  of  the  former.  The 
coupling  should  be  such  that  a wave- 
meter  coupled  to  the  loop  should  show 
but  one  “hump.” 

To  operate  swing  loop  so  that  the 
coil  points  in  the  direction  of  the  sta- 
tion you  wish  to  work.  Receive  on 
antenna  and  leave  receiving  set  con- 
nected while  sending.  It  is  assumed 
that  an  audion  is  used  as  detector. 
Unless  the  loop  and  antenna  lead  are 
within  a few  feet  of  each  other,  it  will 
be  possible  to  wear  the  phones  while 
transmitting  and  be  able  to  hear  other 
stations  in  the  pauses  between  words. 
Not  only  can  another  station  “break 
in”  but  you  can  hear  when  some  loud 
interfering  station  starts  up  and  send 
only  during  the  times  when  he  is  not 
working,  thus  saving  much  time  in 
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sensitiveness  of  receiver,  etc.,  enter 
into  the  directional  properties  of  the 
loop  which,  however,  were  found  to 
be  fairly  pronounced  and  yet  not  too 
sharp.  By  using  a receiving  loop  in 
a horizontal  position  it  is  said  to  be 
a “pick-up”  loop  receiving  from  all 
directions.  Whether  this  is  true  of  a 
transmitting  loop  and  whether  the 
range  is  decreased  when  in  this  posi- 
tion has  not  yet  been  experimentally 
determined. 

It  was  found  that  work  could  be 
carried  on  through  considerable  in- 
terference when  using  the  loop  for 
reception.  Low  power  amateur  sta- 
tions 10  miles  away  could  be  heard 
on  a single  tube, ‘Tut  a one  step  ampli- 
fier is  necessary  for  satisfactory  local 
work. 

The  loop  used  by  the  writer  is  5 feet 
square,  this  being  the  largest  size 
that  could  be  handled  easily  in  the 
operating  room.  It  is  mounted  above 
(Continued  on  page  41) 
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T N the  past,  amateurs  generally  de- 
pended  on  a crystal  rectifier  for  the 
operation  of  their  portable  receiver 
due  to  the  instability  of  the  early 
types  of  gas  filled  audion  tubes.  Al- 
though they  saved  in  space  and  weight, 
the  results  obtained  with  the  crystal 
equipped  set  were  not  encouraging. 

Now  that  a rugged  vacuum  tube  has 
been  developed  for  amateur  use  which 
can  be  used  with  comparatively  small 
plate  potentials  and  low  filament  cur- 
rent consumption,  the  practicability  of 


fit.  As  a Marconi-Moorhead  VT  re- 
quires about  .65  amps,  to  light  the  fila- 
ment to  full  brilliancy,  it  can  be  esti- 
mated that  the  battery  will  last  about 
twenty  operating  hours  before  becom- 
ing useless.  The  inherent  recupera- 
tive powers  of  the  No.  6 cell  may  ex- 
tendi this  time  limit,  depending  on 
how  the  battery  is  treated. 

Many  VT’s  will  operate  with  the 
22-volt  potential  derived  from  a Signal 
Corps  size  “en  bloc”  B battery  but  it 
would  be  advisable  to  include  a couple 


the  condenser  scale  by  variation  of 
the  grid  condenser.  This  makes  a 
fairly  good  regenerative  circuit,  also, 
when  the  condenser  values  are  set  at 
a point  just  previous  to  that  where 
oscillations  begin. 

The  most  practical  form  of  induct- 
ance to  use  is  unquestionably  the  uni- 
versal wound  coil,  which  is  sold  with 
a plug  mounting  by  the  De  Forest 
establishment.  Of  course  the  amateur 
may  buy  the  Radisco  coils  at  a slight 
saving  and  equip  them  with  a self-con- 


Figure  2 — Front  view  showing  controls  and  lower  compartment  lor 
storing  extra  coils,  phones,  etc. 


Figure  1 — Top  view  ol  panel  showing  arrangement  of  instruments 
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including  an  audion  detector  in  the 
portable  outfit  is  an  accepted  fact,  and 
with  it  goes  the  following  advantages : 

(1)  Maximum  efficiency  at  the  de- 
tector. 

(2)  Elimination  of  the  buzzer  test 
and  battery. 

(3)  Constancy  of  operation. 

(4)  By  employing  the  oscillating 
characteristics  of  the  tube,  regenera- 
tion or  amplification  is  obtained  on 
spark  signals  and  continuous  wave  sig- 
nals may  be  received. 

The  one  primary  obstacle  in  the  use 
of  a VT,  is  the  “A”  and  “B”  battery 
problem.  Most  portable  sets  are  taken 
to  destinations  which  make  impossible 
the  use  of  a storage  battery  and  even 
if  charging  facilities  are  at  hand,  stor- 
age batteries  are  a bad  proposition  for 
field  use,  as  any  Signal  Corps  man  will 
affirm. 

Really  the  only  solution  possible  is 
the  use  of  ordinary  No.  6 dry  cells. 
It  would  be  impracticable  to  carry 
along  more  than  a single  series — 3,  to 
give  A'/2  volts — as  six,  in  series  mul- 
tiple. although  having  longer  life, 
would  add  too  much  weight  to  the  out- 


of  small  flashlight  batteries  with 
Fahnestock  clips  for  terminals,  as 
many  tubes  require  increased  plate 
potential  with  continued  use. 

Fahnestock  terminals  are  ideal  for 
binding  posts  on  portable  outfits  as  the 
wires  cannot  jar  loose,  connections  are 
easily  made,  and  there  are  no  thumb- 
screws to  lose. 

The  next  most  important  considera- 
tion is  the  selection  of  the  circuit.  It 
is  at  once  apparent  that  an  inductively 
coupled  circuit  is  not  required,  as  a 
broadly  tuned  circuit  allows  the  re- 
ception of  "everything  in  the  air.” 
More  and  more  radio  men  are  con- 
ceding that  the  single  coil  circuit  is 
the  most  efficient  for  all-around  recep- 
tion, except  perhaps  in  200-meter  re- 
ception and  in  long  wave  continuous 
wave  reception. 

In  the  circuit  shown  herewith,  all 
that  is  necessary  is  one  coil  in  the  tun- 
ing circuit,  which  need  not  be  variable 
if  interchangeable  coils  such  as  the  De 
Forest  plug  inductances  are  used.  All 
the  tuning  variation  is  done  with  the 
.001  mfd.  condenser  and  the  circuit  can 
be  made  to  oscillate  at  any  point  on 


structed  plug  with  a little  ingenuity. 
The  separate  brass  plugs  and  sockets 
used  on  these  plugs  can  now  be  ob- 
tained separately  from  the  Somerville 
Radio  Laboratory,  enabling  the  radio 
constructor  to  devise  all  sorts  of  orig- 
inal honeycomb  coil  mountings  at  a 
very  low  comparative  cost. 

Reference  to  the  drawings  will  show 
the  best  form  of  arranging  the  ap- 
paratus. These  are  drawn  to  scale,  to 
conform  with  the  dimensions  of  stand- 
ard apparatus,  but  exact  dimensions 
are  not  given  as  the  constructor  can 
use  material  already  on  hand,  in  many 
cases,  thereby  making  necessary  the 
enlarging  of  the  cabinet.  Roughly 
speaking,  the  entire  outfit  may  be 
placed  in  a cabinet  of  half  inch  oak, 
8x8x8  inches. 

The  front  can  be  a sheet  of  3/16 
inch  Bakelite  or  Micarta  held  in  . by 
brass  angle  strips.  The  sheet  when 
removed,  makes  an  excellent  writing 
surface  for  copying  messages,  and 
also  cuts  down  weight.  The  use  of 
Bakelite  as  constructional  material  in 
the  instrument  compartment  also  cuts 
down  weight,  and  makes  the  mount- 
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ing  of  same  much  easier.  The  ma- 
terial may  be  drilled  and  tapped  and 
held  together  with  machine  screws. 
4-36  thread  screws  are  the  proper  size 
to  use  on  3/16  inch  stock. 


2-megohm  Marconi  grid  leak  may  be 
purchased  without  the  base,  and  held 
on  the  panel  by  two  spring  metal  clips. 
Fahnestock  binding  posts  should  be 
used  and  the  No.  6 dry  cells  should 


or  lost  in  a forest  fire,  etc.  Signal 
Corps  P-11  phones  are  very  good  for 
field  use,  but  don’t  take  anything  to 
camp  which  you  prize  highly. 

When  going  into  unknown  territory, 


Figure  3— Side  view  showing  mounting  of  coil  direct  to  bakelite  housing 


Figure  4 — View  of  “VT”  mounting,  rheostat  and  grid  leak 


The  neatest  and  most  compact  con- 
denser arrangement  is  the  Radio 
Equipment  condenser  equipped  with  a 
Radisco  dial.  The  most  compact  VT 
socket  is  one  made  of  Bakelite  by  a 
Massachusetts  radio  company,  adver- 
tising in  Wireless  Age.  It  is  equip- 
ped with  Fahnestock  terminals  and 
contacts  of  phosphor  bronze. 

The  most  desirable  rheostat  for  the 
VT  filament  regulation  is  unquestion- 
ably the  Paragon  as  it  is  only  2% 
inches  in  diameter  and  very  easily  and 
neatly  back-mounted.  Its  “off”  posi- 
tion obviates  the  need  of  the  usual  “on- 
off”  filament  circuit  switch.  A number 
of  fine  holes  may  be  symmetrically 
bored  to  observe  filament  brilliancy  or 
a large  l-inch  hole  may  be  cut  and  cov- 
ered with  a metal  gauze  screen.  The 


also  be  purchased  equipped  with  them. 
Although  Murdock  No.  55  phones  are 


not  necessarily  the  best,  they  can  be 
packed  very  compactly,  are  light  in 
weight,  and  their  small  cost  discounts 
worry,  if  the  set  is  dropped  in  the  lake 


the  best  antenna  proposition  is  a couple 
of  100-200  feet  coils  of  common  annun- 
ciator wire,  one  for  the  antenna  and 
the  other  for  the  counterpoise,  to 
serve  in  lieu  of  a ground.  Don’t  for- 
get to  include  plenty  of  pencils  and 
writing  paper,  which  may  be  wrap- 
ped in  oiled  paper  and  stowed  away 
between  the  dry  cells. 

While  there  are  many  other  prac- 
tical suggestions  which  might  be 
made,  in  closing,  let  me  suggest  that 
yoy  commission  some  obliging  friend 
or  radio  company  to  send  by  parcel 
post  to  the  nearest  mail  destination  an- 
other set  of  dry  cells,  and  perhaps  a 
fresh  B battery,  after  a few  weeks,  as 
they  may  come  in  mighty  handy  if 
something  should  go  wrong  with  the 
first  set. 


Portable  Receiver 


1~\URING  the  summer,  most  ama- 
teurs  leave  their  stations  to  go  on 
vacations  or  to  other  towns  to  work 
for  the  season  and  consequently  have 
no  apparatus  to  experiment  with,  as 
the  transportation  and  erection  of 
their  existing  equipment  would  be  dif- 
ficult. In  these  warm  months,  the  ideal 
receiver  would  be  one  that  could  be  set 
up  in  the  open  and  used  to  receive 
wave-lengths  from  150  to  3000  meters 
and  which  could  also  be  installed  in- 
doors as  well,  in  a few  moments. 

The  following  described  receiver 
was  designed  for  portable  work,  and 
by  removing  the  cover,  a perfectly 
satisfactory  instrument  for  permanent 


By  Norman  A.  Nyquitt 
SECOND  PRIZE,  $5.00 


station  work  is  available.  The  design 
of  an  efficient  receiver  to  cover  a wide 
range  of  wavelengths  is  very  difficult 
unless  sufficient  space  and  complicated 


mechanical  movements  are  permitted; 
that  is,  if  it  is  to  be  automatically  op- 
erated. It  is  believed  that  manual  op- 
eration to  secure  changes  to  the  upper 
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range  of  wavelengths  will  be  satisfac- 
tory for  amateur  purposes. 

Referring  to  figure  4,  a schematic 
wiring  diagram  of  the  proposed  re- 
ceiver is  shown.  Starting  at  the  an- 
tenna, we  come  to  the  primary  variable 
condenser.  This  condenser  is  mount- 
ed by  itself  and  should  have  one  of  the 
rotor  plates  bent  over  at  the  comer  so 
that  it  will  short-circuit  itself  in  the 
180  degree  position,  as  it  will  not  be 
used  for  some  wavelengths.  This  con- 


grees and  is  controlled  by  the  handle 
with  pointer  shown  in  figure  2,  marked 
coupling. 

From  the  coupling  inductance  we 
come  to  the  secondary  variometer, 
which  construction  will  be  described  in 
detail  later  on.  The  secondary  vari- 
able condenser  which  is  of  .005  mfd. 
capacity  is  mounted  directly  on  the 
front  panel  and  the  secondary  vario- 
meter is  mounted  on  the  same  shaft  di- 
rectly in  back.  The  secondary  con- 


runs to  the  positive  side  of  the  fila- 
ment lighting  battery. 

After  another  wire  is  run  from  the 
other  terminal  of  the  coupling  induct- 
ance to  the  other  terminal  of  the  sec- 
ondary condenser  to  the  filament  light- 
ing battery,  the  secondary  circuit  is 
complete. 

The  tertiary  circuit  is  now  consid- 
ered, and  starts  by  a wire  running 
from  the  plate  to  one  terminal  of  the 
tertiary  variable  condenser  which  is 
the  same  size  as  the  secondary  con- 
denser. This  wire  also  runs  to  one 
terminal  of  the  tertiary  variometer. 
The  remaining  terminals  of  the  terti- 
ary variometer  and  condenser  are  con- 
nected together  and  are  also  connected 
to  the  positive  side  of  the  high  poten- 
tial battery.  From  the  high  potential 
battery  a wire  runs  to  the  telephones. 
In  this  case  the  telephone  terminals 
are  two  jacks  for  the  telephone  cord 
plugs  and  are  mounted  on  the  front 
of  the  panel  as  shown  in  the  drawing. 
From  the  other  telephone  terminal  a 
wire  runs  to  the  filament  battery  and 
completes  the  tertiary  circuit,  with  the 
exceptions  of  the  by-passing  condenser 
for  battery.  This  is  a small  condenser 
to  allow  the  high  frequency  oscilla- 
tions to  pass  around  the  high  resist- 
ance offered  by  the  telephones  and 
high  potential  battery  and  is  exactly 
the  same  as  the  grid  condenser  except 


loading  mil 


Figure  1— Front  and  aide  view  of  assembly 


Figure  2 — Front  view  showing  location  of  instrument  controls 


denser  should  have  a capacity  of  about 
.0008  mfd.  and  work  through  a 180- 
degree  scale.  It  is  preferable  to  buy  a 
standard  condenser  and  arrange  for 
mounting  it  on  the  front  panel. 

Next  we  come  to  the  primary  load- 
ing inductance.  This  is  a small  card- 
board or  dilecto  tube  two  inches  in  di- 
ameter and  three  inches  long,  wound 
with  120  turns  of  27-38  Litzendraht 
or  No.  22  d.c.c.  copper  wire,  bank 
wound,  two  layers.  Taps  should  be 
taken  every  twelve  turns  and  brought 
out  to  a 10-point  switch  on  the  front 
panel.  When  finished,  the  winding 
should  be  baked  dry  and  given  two 
coats  of  a good  insulating  varnish. 

Following  the  primary  loading  in- 
ductance, is  the  primary  coupling  in- 
ductance, which  is  a fixed  winding 
with  no  taps.  A small  tube  three  inches 
in  diameter  and  two  inches  long,  is 
wound  with  20  turns  of  the  same  size 
wire,  single  layer,  which  will  leave  suf- 
ficient room  at  the  other  end  of  the 
tube,  for  fastening  a bracket  to  mount 
the  tube  to  the  panel.  One  end  of  the 
primary  coupling  inductance  runs  to 
the  ground  and  completes  the  primary 
tuning  circuit. 

The  secondary  circuit  is  now  to  be 
considered.  The  secondary  coupling 
inductance  consists  of  ten  turns  of  the 
same  wire  wound  on  a small  disc 
inch  wide  and  2*4  inches  in  diameter. 
It  should  be  baked  and  varnished.  This 
is  the  movable  coil  shown  in  the 
sketches  and  swings  through  90  de- 


denser is  in  shunt  to  the  secondary 
coupling  and  variometer  inductance, 
which  are  in  series. 

One  lead  of  the  variometer  runs  to 
the  grid  condenser.  This  condenser 
consists  of  four  copper  discs  one  inch 
in  diameter,  two  connected  to  one  side 
and  two  to  the  other,  insulated  from 
each  other  by  1 >4 -inch  discs  of  mica 
.005  inch  thick.  This  condenser  should 
be  dipped  in  a good  insulating  varnish 
and  dried.  A small  bolt  insulated 
from  the  plates  can  be  passed  through 
the  center  and  fastened  to  a bracket 
for  mounting  to  the  front  panel  from 
the  rear.  The  other  lead  of  the  grid 
condenser  runs  to  the  grid  of  the  VT 
audion  and  also  the  one  terminal  of 
the  grid  lead,  which  should  be  2 
megohms  for  ordinary  VT  tubes.  As 
shown,  the  other  lead  of  the  grid  leak 


that  there  are  four  discs  of  copper  on 
each  side,  eight  in  all. 

On  the  filament  lighting  circuit  a 
variable  resistance  is  in  circuit,  to 
properly  adjust  the  filament  to  the 
proper  temperature  for  best  operation 
and  long  life.  The  Adams-Morgan 
Co.,  Montclair,  N.  J.,  is  putting  out  an 
excellent  rheostat  suitable  for  this  pur- 
pose and  comes  ready  to  mount  on  the 
panel,  from  either  the  front  or  rear. 
The  resistance  is  suitable  for  VT  tubes 
on  operation  from  4 to  6-volt  batteries. 

The  most  difficult  part  of  the  receiv- 
er to  build  will  be  the  variometer,  and 
well  spent  skill  on  this  portion  of  the 
construction  will  be  repaid  in  results. 
Referring  to  figure  5,  it  will  be  noted 
that  the  variometer  is  extended  direct- 
ly on  the  secondary  and  tertiary  vari- 
able condensers,  and  that  there  is  no 
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variometer  on  the  primary  condenser 
(figure  3). 

Either  a new  extended  shaft  will 
have  to  be  put  through  the  rotor  plates 
of  the  variable  condensers,  or  the  end 
of  the  shaft  can  be  tapped  and  an  ex- 
tension threaded  in  and  sweated  with 
solder  which  will  be  satisfactory.  A 
frame  of  dilecto  is  then  made  to  hold 
the  stator  windings.  This  is  simply 
two  pieces  spaced  with  brass  rods  and 
fastened  to  the  rear  end  dilecto  piece 
of  the  condenser.  The  windings  are 
held  in  place  by  small  aluminum 


denser  is  at  the  extreme  lower  right. 
The  primary  inductance  is  at  the  up- 
per right  end  of  the  receiver  and  is 
perpendicular  to  the  panel.  The  pri- 
mary coupling  inductance  is  at  right 
angles  to  the  primary  load  and  has  no 
coupling  to  it.  The  secondary  cou- 
pling inductance  has  no  permanent 
coupling  to  the  primary  load  in  any 
position. 

The  VT  tube,  rheostat  and  fixed 
condensers  may  be  mounted  as  shown 
or  in  any  position  convenient  to  the 
individual  requirements.  It  will  be 


vided  to  insert  loading  inductances  in 
the  primary,  secondary  and  tertiary 
circuit  and  the  receiver  may  be  loaded 
up  to  2500  meters,  and  used  for  both 
damped  and  undamped  reception. 

In  regard  to  its  operation:  Assum- 
ing that  we  did  not  know  the  wave- 
length that  was  to  be  received,  first,  we 
would  tighten  the  coupling  by  setting 
the  dial  at  75  degrees  on  the  scale, 
then  short  circuit  the  primary  conden- 
ser by  moving  it  into  the  180  degree 
position.  Of  course,  telephones  are 
now  plugged  into  the  jack.  Loading 
coils  are  short  circuited,  valve  lit  and 
the  high  potential  battery  connected 
and  filament  adjusted  to  normal  tem- 
perature. The  tertiary  circuit  control 
is  set  at  0 degrees  on  the  scale.  By 
simultaneously  moving  the  primary  in- 
ductance switch  and  secondary  circuit 
control  we  will  cover  the  range  of  175 
and  875  meters.  It  is  best  to  hover 
around  600  meters  as  most  stations 
work  on  that  wavelength.  When  sig- 
nals are  heard,  first  adjust  the  primary 
inductance  to  the  exact  point ; if  this 
cannot  be  done  directly  with  the  in- 
ductance, increase  the  inductance  and 
throw  the  primary  condenser  in  series 


Figure  3. — Diagram  o < panel  arrangement 


brackets  that  are  screwed  to  the  dilecto 
frame  pieces.  The  windings  are  then 
tied  in  place  with  strong  linen  thread 
and  waxed.  The  rotor  windings  are 
held  in  a similar  manner.  The  shaft 
runs  through  a dilecto  rectangular 
block  and  is  split  in  the  middle  and 
then  the  shaft  continues  through  the 
other  half  of  the  dilecto  block  out  the 
rear  end.  This  shaft  is  split  so  that 
each  of  the  two  rotor  winding  ends 
can  be  brought  out  through  one  half  of 
the  shaft.  The  middle  two  connections 
of  the  rotor  winding  are  connected  to- 
gether so  that  the  winding  is  in  a con- 
tinuous direction. 

Variometer  winding  is  shown  in  the 
small  sketch  in  figure  5.  Preferably 
wooden  forms  are  turned  in  a lathe 
the  exact  groove  being  cut  as  per 
sketch.  The  form  should  be  made  in 
such  a manner  that  it  can  be  taken 
apart  to  remove  the  winding.  Before 
the  windings  are  removed,  the  wires 
are  firmly  waxed  together  with  a 
medium  hard  wax.  It  will  be  found 
that  the  windings  will  keep  their  form 
and  a very  substantial  variometer  can 
be  constructed. 

Now  as  to  the  assembly.  A possible 
arrangement  is  shown  in  the  assembly 
drawings.  The  front  panel  is  dilecto 
which  is  the  best  material  for  this  pur- 
pose and  well  worth  the  money  it  costs. 
Looking  from  the  rear  the  tertiary 
condenser  and  variometer  are  at  the 
extreme  lower  left  end,  and  the  sec- 
ondary condenser  and  variometer  at 
the  lower  center.  True,  there  is  some 
permanent  coupling  between  these  cir- 
cuits, but  it  will  not  be  detrimental  to 
their  operation.  The  primary  con- 
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Figure  5. — Variometer  and  winding  details  and  secondary  and  tertiary 
condensers 


noted  that  the  telephone  plugs  in  from  and  tune  with  that.  The  secondary 
a jack  on  the  front  of  the  panel.  The  circuit  and  coupling  should  then  be  ad- 
antenna,  ground,  high  potential  bat-  justed,  the  coupling  being  reduced  to 
tery  and  storage  battery  are  connected  a point  where  signals  are  the  best  and 
to  the  receiver  through  a small  termi-  still  readable,  and  still  further  if  inter- 
nal block  on  the  rear  of  the  receiver  ference  is  prevailing.  Now  by  moving 
which  is  not  covered  when  the  case  is  the  tertiary  circuit  control  slowly  tow- 
on.  The  case  may  be  of  oak.  ard  the  180  degree  position,  we  start  to 

Three  leg  fastenings  are  to  be  made  tune  the  plate  circuit  and  the  valve  re- 
of  sheet  metal  and  fastened  on  the  case  generates  and  the  signal  strength  is  in- 
to hold  the  legs.  The  legs  should  be  of  creased.  This  increase  will  continue 
oak,  about  eighteen  inches  long.  It  is  until  the  valve  starts  to  oscillate.  Of 
figured  that  the  legs  will  hold  the  course,  then  the  spark  resembles  a hiss, 
receiver  sufficiently  above  the  ground  If  we  are  to  tune  to  undamped  sta- 
to  allow  an  operator  to  sit  at  the  re-  tions,  the  valve  must  be  oscillating  all 
ceiver  with  his  legs  straight  out  under  the  time,  and  tuning  done  by  the  hete- 
the  receiver,  while  sitting  on  the  rodyne  method.  Indications  of  oscilla- 
ground.  tions  are  noted  in  many  ways,  but  a 

As  designed  the  receiver  will  cover  sure  indication  is  a dull  thud  as  the 
a range  of  175  meters  to  875  meters  tertiary  is  moved  from  the  0 position 
which  is  best  for  experimental  pur-  to  the  180-degree  position.  After  the 
poses.  However,  as  shown  in  the  sche-  thud,  the  static  has  a different  tone, 
matic  wiring  diagram,  plugs  are  pro-  ( Continued  on  page  41 ) 
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Power. 


Name  and  address. 


50  Raymond  B.  Cunningham,  60  Park  PI.,  So.  Orange,  N. 
440  Wm.  E.  Ashmall,  Jr.,  11  Pavonia  Ave.,  Arlini 
60  F.  A.  Gritzner,  care  J.  W.  Hatch.  430  W.  122m 


range,  N.  J. 
ngton,  N.  T. 

VW  » • ' U UIIUUCI,  V«IC  J . T»  . liau.il.  Tv»u  TV.  Ififi  u d St.,  N.  Y.  C. 

1000  J.  W.  Hubbard,  327  King  St.,  Port  Chester,  New  York. 

500  Harold  T.  Daily,  25  Lydecker  St.,  Nyack,  N.  Y. 

1000  Norman  C.  Cowper,  454  Merrick  Road,  Lynbrook,  N.  Y. 

500  N.  Leo,  35  Pt.  Washington  Ave.,  New  York  City. 

50  Walter  J.  Lans,  17  Grant  Ave.,  Lynbrook,  N.  Y. 

600  Jno.  B.  Worth,  Cresskill,  N.  J. 

550  S.  W.  James,  37  43rd  St.,  Irvington,  N.  J. 

500  Alex  Dougan,  26  Spencer  Ave.,  Lynbrook,  N.  Y. 

50  Melville  G.  Kilborn,  349  Valley  Road,  West  Orange,  N.  J. 

275  David  Carruthers,  135  Waverly  Place,  New  York  City. 

50  Wm.  J.  Miller,  126  Orient  Ave.,  Jersey  City,  N.  J. 

100  Joseph  Chambers,  142  W.  126th  St.,  New  York  City. 

275  John  H.  Tanco,  121  Park  St.,  Schenectady,  N.  Y. 

1000  J.  L.  Eddy,  Jr.,  23  Washington  Ave.,  New  Rochelle.  N.  Y. 

25  Afiton  C.  Frey,  208  Freeman  Ave.,  Jersey  City,  N.  J. 

750  T.  E.  Tudson,  89  Third  St.,  Keyport,  N.  j. 

25  Wm.  B.  Fricke,  156  N.  Arlington  Ave.,  East  Orange,  N.  J. 
500  Robt.  P.  Norris,  906  St.  Marks  Ave.,  Brooklyn. 

25  J.  Kulik,  Rot  Seminary,  Tenafly,  N.  J. 

150  A.  H.  Bardewyck,  30  Bay  31st  St.,  Brooklyn,  N.  Y. 

500  Jos.  Roemisch,  841  Lexington  Ave.,  New  York  City. 

200  Louis  Tepel,  Jr.,  176  East  109th  St.,  New  York  City. 

250  C.  K.  Atwater,  40  Oakwood  Ave.,  Upper  Montclair,  N.  J. 

12  H.  M.  Bruden.  141  North  17th  St..  East  Orange.  N.  J. 

300  G.  F.  Abderholden,  659  Henry  St.,  W.  Hoboken,  N.  J. 

50  Leon  Terwilleger,  Clermont,  N.  Y. 

25  Thos.  J.  Smith,  624  Summerficld  Ave.,  Asbury  Park,  N.  J. 
500  F.  F.  Dennis,  Main  St.,  Fair  Haven,  N.  J. 

1000  C.  J.  Goette,  1624  Hamilton  Ave.,  YVoodnaven,  L.  I. 

50  Eric  Hilmer  Berg,  Main  St.,  Pearl  River,  N.  Y. 

25  G.  W.  Stewart.  1/1  Kearny  Ave.,  Perth  Amboy,  N.  J. 

50  Julius  Cohen,  545  W.  158th  St.,  New  York  City. 

30  O.  J.  Goohs,  298  Palmetto  St.,  Brooklyn,  N.  Y. 

1000  C.  F.  Mueller,  Jr.,  440  Monroe  Ave.,  Elizabeth,  N.  J. 

G.  A.  Webster,  Sterling  Ave.  & West  St.,  Harrison,  N.  Y. 

E.  A.  Schabbehar.  412  Village  Ave.,  Rockville  Centre,  N.  Y. 
Robert  W.  Scofield,  267  Halsey  St.,  Brooklyn,  New  York. 
W.  S.  Browne,  1565  E.  12th  St.,  Brooklyn. 

Donald  Lefever,  305  Fird  St.,  Ogdensburg,  New  York. 

H.  D.  Selvage,  45  Durand  Place.,  Irvington,  New  Jersey. 
Walter  Solberg,  620  46th  St.,  Brooklyn: 

Jack  Hoffman,  462  Ft.  Washington  Ave.,  New  York  City. 
Robert  Taylor,  464  Pacific  St.,  Brooklyn,  N.  Y. 

Robert  H.  Horning,  34  Westfield  Ave.,  Roselle  Park.  N.  J. 
Arthur  V.  Gregory,  105  Hudson  Ave.,  Red  Bank,  N.  J. 
Edwin  F.  Jones,  311  Prospect  St.,  Westfield,  N.  J. 

Jas.  K.  Noble,  441  N.  Broadway,  Yonkers,  N.  Y. 

Wm.  A.  Smith,  561  Midland  Ave.,  Midland  Beach,  N.  Y. 
Samuel  Tackson,  345  W.  88th  St.,  New  York  City. 

Osmun  W.  Lorini,  96  Highland  Ave.,  Yonkers,  New  York. 
Geo.  F.  Harrington,  436  Ford  Hall,  New  Brunswick,  N.  J. 
Ed.  M.  Mowton,  70  Hillcrest  Ave.,  Yonkers,  N.  Y. 

Merle  E.  Robertson,  98  Piermont  Ave.,  Nyack.  N.  Y. 

O Oehman,  29  New  Tersey  Ave.,  Brooklyn.  New  York. 
Walter  A.  Remy,  356  Desmund  Ave.,  Bronxville,  New  York. 
Jas.  R.  Plummer,  340  Orient  Way,  Rutherford.  N.  J. 
Theron  W.  Kilmer,  165  YV.  85th  at..  New  York  City. 

Wm.  V.  M Spader,  103  1st  Ave.,  Highland  Park,  N.  J. 
Kenneth  W.  Spalding,  501  Argyle  Road,  Brooklyn,  N.’  Y. 

A.  R.  de  Rouville,  21  Barrow  St.,  Albany,  N.  Y. 

A.  T.  Newborg,  421  Brook  Ave.,  New  York  City. 

Alex.  P.  Roberts,  Tenafly  Road,  Tenafly,  New  York. 

O.  A.  Morris,  817  Lenox  Road,  Schenectady,  New  York. 

R.  S.  Egolf,  45  Pearl  St.,  Oceanside,  New  York. 

Wm.  YV7  Earnest,  161  6th  Ave.,  W.  Roselle,  N.  J. 

C.  B.  Adams,  179  Hudson  Ave.,  Red  Bank,  New  Jersey. 

F.  C.  Meacham,  30  Linden  Ave.,  Brooklyn,  N.  Y. 

Henry  A.  Weber,  227  Oak  St.,  Weehawken,  New  Jersey. 
Wm.  L Wheeler.  Jr.,  348  W.  22nd  St.,  New  York  City. 

A.  R.  Benedict,  Newburgh,  R.  D.  1.,  Newburgh,  N.  Y 

A.  Davidson,  347  W.  122nd  St.,  New  York  City. 

C.  P.  Morrison,  2513  Catalpa  Ave..  Glendale,  New  York. 

N.  Dunham,  103  S.  1st  Ave.,  Highland  Pk.,  New  Jersey. 
Cecil  J.  Reed,  26  College  PL,  Newark,  New  Jersey. 

E.  K.  Cohan,  601  W.  156th  St.,  New  York  City. 

E.  T.  Erickson,  Marion  Ave.,  Harrison,  New  York. 

Everett  Decker,  2100  Richmond  Ter.,  Port  Richmond,  N.  Y. 
Norman  C.  Hall,  157  Roseville  Ave.,  Newark.  New  Jersey. 
George  Beluze.  308  Angeleque  St.,  West  Hobokep,  N.  J. 

H.  M.  Bargebuhr,  719  W.  180th  St.,  New  York  City. 
Everett  N.  Sidcr,  55  Ward  Place,  South  Orange.  N.  J. 

B.  A.  Hampe,  1228  Putnam  Ave.,  Brooklyn,  N.  Y. 

Chas.  A.  Wood,  353  Heberton  Ave.,  Port  Richmond.  N.  Y. 
Robert  Schultz,  2261  Chatterton  Ave.,  New  York  City. 

Earl  Hasbrotick,  WallkilL  New  York. 

Morris  Press,  839  Thrall  Ave.,  Woodhaven,  Long  Island. 
Benville  H.  McMann.  380  Riverside  Drive,  New  York  City. 
Manney  F.  Dinovo.  2305  13th  St.,  Troy,  New  York. 

H.  E.  H.  Knight,  251  Fenimore  St.,  Brooklyn. 

Howard  E.  Anderson,  23  Liberty  St.,  Ridgewood.  N.  T 
Earle  S.  Morris,  1192  Dean  St.,  Brooklyn,  N.  Y.  * 

Gerard  Ferre,  390  Oakland  Ave.,  West  Brighton.  N.  Y. 

*/•  C-  Midgley,  59  Brewster  St.,  Stapleton.  New  York. 
Albert  M.  Luxtig,  444  15th  St.,  Brooklyn,  N.  Y. 

Frank  M.  Soden,  1282  Hancock  St.,  Brooklyn,  N.  Y. 
Philander  H.  Betts.  238  Valley  Road.  Montclair.  N.  J. 

S.  Tannenbaum,  155  Seigel  St.,  Brooklyn,  N.  Y. 

R.  Wolf.  Jr.,  431  Van  Dyke  A\e.t  Halcyon,  New  Jcr.ev. 

T.  B.  Comstock,  195  Fernwood  Av.,  Up.  Montclair,  N 'J. 
Jos.  B.  Hunter,  910  Kilsyth  Rd.  Elizabeth,  N.  J. 

Abram  W.  Moses,  270  E.  161st  St.,  New  York  City. 

O.  Schmidt,  2076  Daly  Ave.,  New  York  City. 

Job  n J.  Dane,  92  Third  St.,  Keyport,  New  Jersey. 

H-  J?-  Wattson,  251  Union  Ave.,  Rutherford,  New  jersev. 

( . B.  I.eGallcz’,  Slinjtcrlands,  New  York. 

Edwin  K.  Cohan,  601  W.  156th  St.,  New  York  City. 
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Power.  Name  and  address. 

50  T.  J.  Mulvaney,  1911  White  Plains  Ave.,  Van  Nest,  N.  Y. 


Nelson  Aseltine,  209  Edgewood  Ave.,  Westfield,  N.  J. 
Chas.  C.  Cahn,  182  Pulaski  St.,  Brooklyn. 

Russell  N.  Chappell,  338  Stanley  Ave.,  Tompkinsville,  N.  Y. 
Howard  R.  Hill,  15  Albion  Place,  Port  Richmond,  N.  Y. 


nuwdiu  n.  mil,  aiuiuu  i mic,  j.  uiw  iuuiuiuuu,  *• 

A.  H.  Saxton,  211  Claremont  Ave.,  Jersey  City,  N.  J. 

Wm,  G.  Mayer,  N.  Bath  & Wilson  Ave.,  L.  Branch,  N.  J. 
H.  Opperman,  42  Grand  Ave.,  Baldwin,  Long  Island. 

H.  E.  Ballentine,  51  Ann  St.f  Pt.  Richmond,  New  York. 

D.  Truex  Buck,  116  W.  Mflin  St.,  Freehold,  New  Jersey. 
James  E.  Rossner,  5 Ditson  PL,  Albany,  N.  Y. 

Wm.  K.  Johnson,  501  Jersey  Ave.,  Spring  Lake,  N.  J. 

John  R.  Bucknam,  4 Hemlock  Place,  New  Rochelle,  N.  Y. 
C.  M.  Bleiley,  43  Hamilton  St.,  E.  Orange,  New  Jersey. 
Frank  P.  Merritt,  28  Spring  St.,  Red  Bank,  N.  J. 

N.  B.  Foot,  So.  Bway.,  Nyack,  New  York. 

Algot  Eiserman,  Ridge  St.,  Pearl  River,  New  York. 

L.  R.  Flynn,  Lincoln  Ave.,  Sayville,  New  York. 

C.  R.  Doty.  928  Orchard  St.,  Peekskifl,  New  York. 

E.  F.  Glavin,  64  Scarsdale  Ave.,  Yonkers,  New  York. 

Hugh  M.  Henry,  21  Oakview  Ave..  Maplewood,  New  Jersey. 
Frank  S.  Miller,  153  Fifth  St.,  Weehawken,  New  Jersey. 

R.  B.  Austrian,  49  St.  Nicholas  Terrace,  N.  Y.  C. 
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250  R.  G.  Johnston,  21  So.  Main  St.,  Freeport  N.  Y. 

50  Nomer  Gray,  301  St.  Nicholas  Ave.,  New  York  City. 

500  Elmer  Raguse,  450  Elliott  Ave.,  Tottenville,  S.  I.,  New  York. 
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40 
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Lester  P.  Hammond,  Tarrytown  Rd.,  Valhalla,  New  York. 
J.  T.  Harahan,  Beach  & 133rd  St.,  Belle  Harbor,  L.  I.,  N.  Y. 

R.  R.  Schleckser,  118  Fabyan  PL,  Newark,  New  Jersey. 

S.  L.  Raynor,  Cottage  Court,  Freeport,  New  York. 

A.  B.  O’Hara,  941  Washington  Ave.,  New  York  City. 

L.  H.  Armbruster,  11  Rockwood  Ave.,  Baldwin,  L.  I. 

H.  E.  Anderson,  60  Hanford  St.,  Middletown,  N.  Y. 

Benj.  Solarz,  1540  48th  St,  Brooklyn,  N.  Y. 

Oscar  Johnson,  501  YV.  134th  St.,  New  York  City. 

R.  L.  Dougherty,  539  W.  155th  St.,  New  York  City. 

F.  B.  Ostman,  89  So.  Van  Dien  Ave.,  Ridgewood,  N.  J. 

E F.  Bona,  82  Van  Nostrand  Ave.,  Jersey  City,  N.  J. 

R.  T.  Hawkey,  29  Virginia  Ave.,  Poughkeepsie,  N.  Y. 

W.  C.  Boerner,  34  Britton  Ave.,  Elmhurst,  Long  Island. 

T.  J.  Berger,  2626  Bway.,  New  York  City. 

Y.  A.  Golobe,  1248  St.  Johns  PL,  Brooklyn,  N.  Y. 

W.  H.  Tirrell,  20  Rutland  Rd.,  Brooklyn. 

J.  Schanz,  230  E.  18th  St.,  New  York  City. 

C.  H.  Hild,  165  Luquer  St.,  Brooklyn. 

J.  H.  Boolley.  1743  Montgomery  Ave.,  New  York  City. 

B.  Tyler,  79  Winthrop  St.,  Brooklyn. 

Wm.  A.  Ward.  917  Gates  Ave.,  Brooklyn. 

H.  Ronclere,  Hotel  Ronclere,  Ridgewood,  New  Jersey. 

D.  Talianoff,  817  E.  16th  St.,  Brooklyn. 

Peter  Jasko,  Freehold,  New  Jersey. 

J.  W.  Schmidt,  502  W.  143rd  St.,  New  York  City. 

Alonzo  E.  Thomas,  Jr.,  147  Lincoln  St.,  Jersey  City,  N.  J. 

H.  Rcifel,  489  Columbus  Ave.,  New  York  City. 

G.  K.  Thompson,  139  Maplewood  Ave.,  Maplewood,  N.  J. 
Adolph  T.  Faraon,  808  West  End  Ave.,  New  York  City. 
Henry  C.  Berger,  33  Pennington  Ave.,  Passaic.  N.  J. 

YV.  T.  Feeney.  819  McLean  Ave.,  Yonkers,  N.  Y. 

YV.  F.  Scott,  207  N.  11th  St.,  New  Jersey. 

Clifford  H.  Hammill,  208  Locust  Ave.,  Port  Chester,  N.  Y. 
Jos.  I.  Lally,  117  27th  St.,  Guttenberg,  New  Jersey. 

H.  H.  Ammenheuser.  314  1st  St.,  Albany,  New  York. 

Wm.  Heilman,  753  Jefferson  Ave.,  Brooklyn,  N.  Y. 

Carl  J.  Hunkins,  26  Washington  Place,  Glen  Ridge,  N.  J. 
Harry  Sadenwater,  1333  Lexington  Ave.,  New  York  City. 

YV.  S.  Benson,  4 Fuller  Pl.,  Brooklyn. 

H.  YV  Blackford,  220  Park  Ave.,  Plainfield,  N.  J 

E.  C.  Hubert,  51/  Summit  Ave.,  Westfield,  N.  J. 

S.  L.  Herdin,  21  Prescott  Ave..  Clifton,  N.  J. 

Bowden  Washington,  Brower  Ave.,  YVoodmere,  N.  Y. 
Abraham  Hess,  431  Sackman  St.,  Brooklyn,  N.  Y. 

Alfred  C.  Oechler,  82  Smith  St.,  Irvington,  N.  J. 

A.  K.  Ransom,  701  YYr.  179th  St.,  New  York  City. 

T.  Hornung,  203  E.  64th  St,  New  York  City. 

Wm.  S.  YVillis,  347  W.  14th  St.,  New  York  City. 

H.  L.  Estberg,  682  Bergen  St.,  Brooklyn. 

M.  H.  Leitch,  32  South  Park  Drive,  West  Orange,  N.  J. 

John  R.  YY’ard.  160  Garfield  Place,  Brooklyn. 

Harold  H,  Robinson,  13  Walnut  St.,  Keyport,  N.  J. 

John  Miller,  33  YVindsor  PL,  Brooklyn. 

J.  S.  Dufford,  615  So.  20th  St.,  Newark.  N.  J. 

J.  S.  Osborne,  164  Union  Ave.,  Belleville.  N.  J. 

Harold  A.  DePalma,  461  Edgecombe  Rd.,  New  York  City. 

A.  D’Amico,  521  Grand  St.,  New  York  City. 

YVm.  E.  Gerhart,  354  Fulton  St.,  Elizabeth,  N.  J. 

V.  Tassi,  3091  YVebster  Ave.,  New  York. 

J.  H.  Zimmer,  81  Carman  Ave.,  Lynbrook,  N.  Y. 

R.  Anders.  387  Railroad  Ave..  Brooklyn. 

YVm.  H.  Reuman,  480  Ninth  Ave.,  New  York  City. 

C.  Young,  68  Linden  St.,  Schenectady,  N.  Y. 

H.  Fass,  34  Grove  St.,  Plainfield,  N.J. 

Chas.  M.  Springer,  59  Gerry  Ave.,  Elmhurst,  N.  Y. 

D.  S.  Lockwood,  64  Elizabeth  St..  Keyport,  N.  J. 

Lester  Reiss,  580  YV.  161st  St.,  New  York  City. 

John  K.  Hewitt,  708  Ocean  Ave.,  Brooklyn,  N.  Y. 

Victor  F.  Camp.  Plymouth  Ave..  Brightwaters,  N.  Y. 

F.  A.  Maher,  828  55th  St.,  Brooklyn. 

H.  C.  Grant,  Jr.,  470  YVest  159th  St.,  New  York  City. 
Henry  Roehrich.  2 Belmont  Ave.,  Garfield,  N.  T. 

Charles  A.  Kaufman,  777  14th  Ave.,  Paterson,  N.  J. 

M.  T.  Schaefer,  604  West  135th  St.,  New  York  City. 

L.  O.  Cross,  184  Linden  Ave.,  Middletown,  N.  Y. 

G.  E.  Huffman.  55  Church  St.,  Montclair,  N.  J. 

H.  W.  Baily,  Summer  St.,  Harrison,  N.  Y. 

Joseph  Jacobs,  65  YY'est  127th  St.,  New  York  City. 

K.  L.  Glover,  8772  113th  St.,  Richmond  Hill,  New  York. 

H.  McEntce,  16  Hanks  Ave.,  Ridgewood,  N.  J. 

(To  be  continued) 
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A Universal  Range  Portable 

Receiver 

By  Chu.  T.  Jacobs 
THIRD  PRIZE,  $3.00 


vy  ITH  the  coming  of  the  various 
” multilayer  coils  into  general  use, 
the  problem  of  the  construction  of  a 
portable  receiver  to  cover  the  complete 
range  of  wavelengths  has  been  greatly 
simplified.  Believing  that  there  is  now 
no  obstacle  to  the  construction  of  a 
truly  universal  receiver  that  would  be 
truly  portable,  the  writer  has  designed 
and  is  now  constructing  for  his  own 
use  the  receiver  described. 

The  receiver  is  completely  enclosed 
in  a covered  cabinet  or  case  6 x 12  x 
13^4  inches,  with  bakelite  panel  for 
controls.  It  is  designed  primarily  for 
use  with  the  vacuum  valve,  either  re- 
generative or  simple  rectifying  action 
being  obtainable  at  will.  Binding  posts 
are  provided,  however,  for  a crystal 
detector,  which  may  be  used  when  de- 
sired. The  receiver  accommodates 
multilayer  coils  of  present-day  design. 
These  are  to  be  obtained  or  made  un- 
mounted and  a small  block  of  wood, 
with  a hole  therein,  glued  firmly  to  the 
inside  of  each  coil,  as  shown  in  figure 
1.  These  blocks  are  made  of  wood 
about  the  same  thickness  as  the  coil, 
and  are  laid  out.  drilled  and  cut  on  the 
heavy  lines,  making  six  blocks  at  once. 

A rod  onto  which  the  coils  needed 
for  a certain  range  of  wavelength  are 
slipped,  is  then  set  in  notches  provided 
for  it.  Flexible  leads  from  the  coils 
are  then  connected  to  the  proper  bind- 
ing posts.  Coupling  is  varied  by  slid- 
ing the  coils  along  the  rod,  there  being 
no  tendency  for  the  coils  to  revolve  on 
the  rod,  as  the  hole  in  the  block  is 


“Silverplate”  Without  Electricity 

Modern,  efficient  radio  apparatus  la  allverplated. 
giving  higher  conductivity  to  high  frequency 
currents,  and  giving  a finer  and  more  aubatantlal 
appearance.  "SILVERPLATE”  needa  only  to  be 
rubbed  or  brushed  on  any  metal,  and  will  pro- 
duce a fine  permanent  silver  plating.  One  bottle 
will  plate  a whole  set.  60c  prepaid. 

ROBERTS  LABORATORY, 

11718  Detroit  Avo„  Clevelamd,  Ohio. 


WHAT  YOr  WANT  TO  SAY  AND  HOW  TO 
SAY  IT.”  By  W J.  Hernan.  In  French. 
Spanish,  Italian  and  flerman,  25c  each; 
KuftHian  (cloth  bound).  50c. 

The  best  little  books  in  the  world  for  the 
traveler  or  student.  They  contain  the  phrases 
and  aentences  most  used  and  Rive  tho  phonetic 
spelling  that  enables  you  to  get  the  correct  pro- 
nunciation at  the  first  try.  Satisfaction  or 
money  refunded.  WIRELESS  PRESS,  Inc.,  326 
Broadway.  New  York  City. 


above  the  centre  of  the  coil.  The  coils 
are  still  essentially  air-core  coils — a 
great  advantage  over  solid  cores.  The 
advantages  and  ease  of  operation  of 
this  mounting  will  be  readily  appre- 
ciated. 

The  secondary  circuit  is  tuned  on  a 
novel  principle  which  the  writer  picked 
as  being  most  satisfactory  in  every 
way.  Bearing  in  mind  that  the  vacuum 
valve  requires  a low  maximum  second- 
ary capacity— -an  almost  zero  minimum 
— and  a fine  adjustment  of  capacity  for 
best  results,  and  that  the  portable  set 
requires  a small  weight  and  bulk,  the 
reader  will  realize  the  tremendous  ad- 
vantages of  this  method.  A home- 
made variable  condenser  having  one 
rotary  and  two  stationary  plates,  and  a 
six-step  adjustable  fixed  condenser  are 
used,  connected  in  parallel.  The  vari- 
able is  calculated  to  have  a maximum 
capacity  of  approximately  .000065 
mfd.,  and  each  step  of  the  fixed  con- 
denser about  .00005  mfd.,  so  that  the 
variable  laps  well  over  on  each  step. 
The  step  condenser  is  controlled  by  an 
ordinary  seven  point  instrument 
switch,  one  of  which  is  left  unconnect- 
ed. By  joint  use  of  this  switch  and  the 
handle  of  the  variable,  a continuous 
range — very  finely  adjustable — from 
almost  absolute  zero  to  approximately 
.000365  mfd.  is  obtained,  which  is 
ample  for  valve  use. 

Details  for  the  construction  of  the 
variable  condenser  are  given  in  figure 
2.  The  stationary  plates  are ‘made 
from  1/32  inch  aluminum  as  shown,  a 


Special  Summer  Sale  of  Ground  Wire  No.  4 
Triple  Braid  Rubber  Covered  8c  per  ft.  plus 
pontage.  $7.00  buys  the  100  ft.,  wt.  17  lbs.  100  ft. 
100  Amp.  600  Volt  Lightning  Switches,  $4.  We 
stock  everything  worth  while  in  wireless.  Have 
you  written  us  lately?  RADIO  EQUIPMENT 
CO..  630  WASHINGTON  ST.,  BOSTON,  11, 
MASS.— LET  US  QUOTE  YOU. 


Wireless  supplies  especially  for  the  amateur. 
Magnet  wire,  brass  and  zinc  rod,  inductance 
tubes.  Standard  wireless  knob  and  lever  35c. 
Switch  points  and  screws  25c  dozen.  One  pleoe 
switch  point  with  screw  stud  and  nut  40c  dozen. 
NOVOTOY  RADIO  SHOP,  20  Wert  5th  8t„ 
Charlotte,  N.  C.  . 


TELEGRAPHY  (both  Morse  and  Wireless)  and 
Railway  Accounting  taught  quickly.  Tremen- 
dous demand.  Big  salaries.  Great  opportunities. 
Oldest  and  largest  school;  established  46  years. 
All  expenses  low — can  earn  large  part.  Catalog 
free.  DODGE  S INSTITUTE.  N St.,  Valparaiso. 
Indiana. 


StTomberg-Carlsou 
Radio 
Head  Sets 


Strong,  Durable 
Construction,  Yet 
Extremely  Sensitive 

This  Stromberg-Carlson  Radio 
Head  Set  is  very  simple  and  effi- 
cient. All  operating  parts  are 
housed  in  dust-proof,  moisture- 
proof  aluminum  case.  The  ' dia- 
phragm is  mounted  metal-to-metal 
in  a way  that  the  variation  in  tem- 
peratures cannot  disturb  the  air- 
gap  adjustments.  Non-conducting 
spool  heads  and  slotted  pole  tips 
decrease  the  eddy  current  losses 
and  make  the  set  more  efficient. 

Each  set  wound  to  a resistance 
of  2,000  ohms  with  pure  copper 
wire,  furnished  complete  with  a 6- 
foot  moisture-proof  cord  attached. 

All  sets  thoroughly  tested  in  ac- 
tual service  before  shipment.  For 
$12.00  we  will  ship  sample  set  for 
trial  in  your  own  station.  If  not 
satisfied,  return  equipment  and 
money  will  be  refunded. 

Bulletin  1206  Mill  glee  /ull  particular*. 

W rile  today . 

Stromberg  - Carlson 
Telephone  Mfg.  Co. 

Rochester,  N.  Y. 
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A Meeting  Place  for  Buyers  and  Sellers 

Space  in  this  department  com  only  25c  a line.  Minimum  space  8 lines.  Payable  in  advance. 
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EAKI.E  L1EHEKMAN 
The  Acme  of  Physical  Perfection 


Today  the  world  Is  calling  for  the  man 
of  pep,  ginger  and  action.  The  man  who  is 
on  his  toes  every  minute — ready  to  jump  in 
and  do  things.  The  big  man  of  powerful 
physique  and  untiring  energy.  The  man 
who  is  bubbling  over  with  life,  having  the 
keen,  alert  brain,  the  bright,  flashing  eyes 
and  the  spring  and  step  of  youth.  This  is  a 
day  of  critical  events  coming  in  rapid  suc- 
cession. 

ARB  TOU  FIT? 

How  do  you  measure  up  to  these  require- 
ments? Can  you  feel  the  fire  of  youth  surg- 
ing through  your  body?  Do  you  have  the 
deep  full  chest  and  the  huge  square  shoul- 
ders, the  large  muscular  arms  that  mean  you 
are  100%  efficient?  Can  you  go  through  a 
good,  hard  physical  tussle  and  come  out  feel- 
ing fresher  and  better  than  when  you 
started?  If  not.  you  are  unfit.  Get  busy — 
steam  up  at  once  before  you  are  thrown 
aside  as  a failure. 

I Will  Give  You  isSw 

I will  make  a new  man  of  you  in  a re- 
markably short  time.  I will  fill  out  your 
chest  so  that  every  breath  means  increased 
life,  purifying  your  blood  and  filling  you  with 
vim  and  vitality.  I will  develop  your  whole 
body  so  that  you  will  be  admired  and  sought 
after  in  both  the  business  and  social  world. 
I will  give  you  the  strength  and  power  to  do 
things  that  others  would  not  even  attempt  to 
do.  And  I will  do  all  this  in  so  short  a time 
that  you  will  say.  **l  did  not  think  It  pos- 
sible” I have  already  done  this  for  thousands 
of  others  and  my  records  are  unchallenged. 
What  I have  done  for  them  I will  do  for  you. 
Come,  then,  for  time  flies  and  every  day 
counts.  Let  this  very  day  mean  the  begin- 
ning of  new  life  for  you. 

Send  for  My  New  Book 

‘ MUSCULAR  DEVELOPMENT" 

It  tells  the  secret,  and  is  handsomely  il- 
lustrated with  25  full-page  photographs  of 
myself  and  some  of  the  world's  best  athletes 
w’hom  I have  trained,  also  full  particulars  of 
my  splendid  offer  to  you.  The  valuable  book 
and  special  offer  will  be  sent  you  on  receipt 
of  only  10  cents,  to  cover  cost  of  wrapping 
and  mailing. 

Sit  right  down  now  and  fill  in  the  coupon. 
The  sooner  you  get  started  on  the  road  to 
health  and  strength  the  easier  it  will  be  to 
reach  perfect  manhood  Don’t  drag  along 
one  day  longer — mail  the  coupon  today. 

BAR  LB  K.  LIKDKRMAN 
Dept.  2007  203  Broadway,  New  York  City 


KARIJC  E.  LIKDERMAN, 

I>ept.  *007,  203  Broadway,  New  York  City. 

Dear  Sir:  I enclose  herewith  10  cents,  for 

which  you  are  to  s*>nd  me.  without  any  obliga- 
tion on  my  part  whatever,  a copy  of  your  latest 
book.  "Muscular  Development."  (Please  write 
or  print  plainly.) 


Name  

Addresa  

City  State 


small  semi-circle  being  cut  out  of  the  ed  rod  up  to  it,  and  clamped  firmly  in 
lower  edge.  The  same  layout  suffices  place  with  the  second  accurate  nut. 
for  the  rear  support  of  the  shaft — a The  turned  down  end  of  the  rod  is  now 
piece  of  % inch  bakelite — except  that  placed  in  its  hole  in  the  panel.  Now 
instead  of  a cut  in  the  bottom,  a pro-  slip  the  bakelite  support  over  the 
jection  is  left  there,  and  the  center  of  threaded  rod  and  connecting  screws, 
it  drilled  34  inch,  as  shown.  The  sta-  and  place  nuts  on  the  latter.  The  dis- 
tionary  plates  and  bakelite  support  are  tance  from  the  panel  to  the  bakelite  is 
mounted  directly  on  the  back  of  the  now  17/32  inches,  and  since  the  thick- 
main  panel  of  the  set.  The  spacers  ness  of  the  two  nuts  and  rotary  plate 
shown  are  J4  inch  in  diameter,  and  ex-  is  the  same,  these  should  just  fit  be- 
actly  5/32  inch  thick.  They  are  drilled  tween  the  panel  and  bakelite  block.  A 
in  the  center  to  pass  an  8-32  machine  spring  washer  is  now  placed  behind 
screw.  They  had  best  be  made  by  a the  block,  and  an  ordinary  34-20 
machinist,  together  with  two  34-20  nut  screwed  against  it  till  a slight  ten- 
nuts  accurately  faced  to  an  exact  34  sion  is  obtained.  This  nut  is  tightened 
inch  thickness,  and  a 234  inch  length  gradually  till  the  rotary  plate  will  stay 
of  34  inch  brass  rod,  turned  down  for  in  any  position  in  which  it  may  be 


Figures  1.  2,  3. — Constructional  details  of  the  portable  receiver 


a distance  of  one  inch  to  fit  the  knob  placed,  and  then  a second  nut  is 
to  be  used  on  the  condenser  and  screwed  on  behind  the  first  to  lock  it. 
threaded  for  the  remainder  of  its  The  entire  assembly  as  seen  from  the 
length  with  an  accurate  34-20  thread,  top  is  shown  in  figure  2.  The  1/16 
Figure  2 shows  the  rotary  plate  of  inch  separation  of  rotary  and  station- 
1 /32  inch  aluminum,  drilled  to  fit  over  ary  plates  assures  great  ruggedness 
the  threaded  rod,  and  also  a vertical  even  under  hard  usage  such  as  a port- 
cross  section  of  the  shaft  and  rotary  able  set  might  undergo, 
plate  as  mounted  between  the  panel  The  six-step  condenser  for  the  sec- 
and  the  rear  bakelite  support,  all  but  ondary  is  constructed  of  mica  dielec- 
a small  portion  of  the  latter,  together  trie,  a micrometer  being  necessary  to 
with  the  stationary  plates,  spacers  and  measure  the  various  thicknesses  re- 
screws,  being  removed  for  the  sake  of  quired.  Mica  1 x 2 inches  is  used,  to- 
clarity.  gether  with  a dozen  very  thin  copper 

In  addition  to  making  the  parts,  it  plates  J4  x 1^4  inches  with  projec- 
will  be  necessary  to  drill  the  main  tions  for  connection  to  switch  points, 
panel  of  the  set  to  pass  the  turned  etc.  Alternate  plates  are  connected  to- 
down  end  of  the  rod,  and  also  for  the  gether  by  soldering  the  projections,  and 
8-32  screws  which  support  the  station-  form  one  terminal  of  the  condenser, 
ary  plates.  These  screws  are  slip-  while  the  intermediate  sheets  are  con- 
ped  into  place,  and  a spacer  placed  nected  to  individual  switch  points  for 
over  each.  Then  one  of  the  stationary  variation  of  capacity.  It  should  be  un- 
plates is  slipped  on,  next  another  set  derstood  that  only  one  plate  is  con- 
of  spacers,  then  the  second  plate,  and  nected  at  any  one  time,  it  being  un- 
again  a third  set  of  spacers.  Now  take  necessary  to  connect  in  parrallel. 
one  of  the  accurately  faced  nuts  and  This  admits  of  an  ordinary  instru- 
screw  it  onto  the  threaded  rod  so  that  ment  switch  being  used  instead  of  a 
it  just  overlaps  the  turned  down  por-  fan  switch.  To  this  end  the  copper 
tion  by  a tiny  fraction  of  an  inch.  The  plates  are  spaced  as  shown,  the  num- 
rotary  plate  is  slipped  over  the  thread-  bers  between  them  indicating  the 
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thickness  of  the  mica  in  thousandths 
of  an  inch,  and  the  numbers  at  the 
switch  points,  the  capacity  available  in 
microfarads : 


This  is  a six-step  condenser  made  of 
mica  plates  1^x2  inches  and  twelve 
copper  plates  1>4  x 1^  inches  with 
pmjections  for  connections,  spaced  as 
follows : 
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Two  views 

of  the  condenser  are  — 

124 

I .0002 

shown  in  figure  3.  One  is  a top  view  While  it  may  be  difficult  to  measure 


Figure  4. — Front  view  of  receiver  with  cover  removed  and  three  code  in 

position 


of  the  mica  and  copper  sheets,  showing 
dimensions,  and  the  other  is  a perspec- 
tive view  showing  the  assembly  placed 
between  two  % inch  bakelite  blocks  1 
inch  wide  which  are  to  be  clamped  to- 
gether by  screws  and  nuts  through  the 
holes  shown.  The  bottom  block  should 
be  made  longer  than  the  top,  and  extra 
holes  drilled  therein  for  screwing  to 
the  bottom  of  the  cabinet.  The  entire 
unit  had  best  be  baked  at  about  250 
degrees  F.  for  several  hours  to  dispel 
all  moisture,  and  immediately  impreg- 
nated with  insulating  compound, 
which  may  afterwards  be  scraped  off 
where  connections  are  necessary. 

The  primary  is  tuned  by  a pur- 
chased balanced-type  condenser,  capa- 
city .0006  mfd.,  shunted  by  a two-step 
condenser  having  capacities  of  .0005 
and  .001  mfd.  This  is  controlled  by 
an  anti-capacity,  single-pole,  double- 
throw switch,  having  a neutral  posi- 
tion. The  capacity  obtainable  is  there- 
fore continuously  variable  from  the 
minimum  value  of  the  variable  con- 
denser to  .0016  mfd.  The  two-step 
condenser  is  made  of  the  same  size 
mica  and  copper  and  is  mounted  in  the 
same  way  as  the  six-step  for  the  sec- 
ondary, but  only  four  copper  plates  are 
needed  spaced  as  follows : 


A third  condenser  of  this  type  is  re- 
quired to  shunt  the  head  telephones. 


ORDER  TODAY 
Robison’s  Manual 
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New  Edition 
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accurately  1 2/3  thousandths  of  an 
inch,  extreme  accuracy  is  not  required 
in  this  condenser,  owing  to  its  use.  The 
assembly  is  mounted  as  before.  An 
eight-point  switch  is  used  here,  one  of 
the  extra  points  being  unconnected, 
and  the  other  connected  so  as  to  short- 
circuit  the  “tickler”  coil  as  explained 
below.  The  mica  for  these  three  con- 
densers should  be  purchased  in  sheets 
2x3  inches,  from  \l/2  to  Zl/2 
thousandths  of  an  inch  thick,  an  eighth 
of  a pound  of  which  will  be  more  than 
sufficient.  For  the  primary  and  sec- 
ondary step  condensers  the  mica  sheets 
may  be  cut  in  thirds  along  the  three- 
inch  dimension,  and  for  the  phone  con- 
denser it  may  be  cut  in  half. 

Having  described  the  separate  parts 
which  have  to  be  made,  attention  to 
the  assembly  of  the  instruments  is  now 
in  order.  Figure  4 is  a sketch  of  the 
front  of  the  receiver,  cover  removed, 
and  three  coils  in  position.  The 
inch  bakelite  panel,  5J/2  x 13  inches,  is 
mounted  flush  in  the  cabinet.  The  slid- 
ing top,  4x13  inches,  is  made  to  slide 
in  grooves,  so  that  it  may  be  removed 
for  access  to  the  bulb,  etc.  Dimensions 
are  not  given  here,  but  the  various 
parts  are  marked.  The  binding  posts 
on  the  outside  of  the  set  will  probably 
be  noticed.  While  they  do  not  appear 
so  well  here,  this  arrangement  con- 
serves panel  space  and  permits  closing 
of  the  cabinet  without  disconnecting 
aerial,  ground,  battery  and  phone  con- 
nections. These  posts  are  mounted  on 
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Fifth  Ave.,  N.  Y.  Please 
P'S,  submit  for  examination  Hawkins 

Electrical  Guides  < Price  fl  each) . 
Ship  at  once,  prepaid,  the  10  numbers.  If 
BHWgfe.  satisfactory,  1 agree  to  send  you  SI  within 

BHaKjHr  seven  days  and  to  further  mail  you  SI  each 
month  until  paid. 
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BUILD  YOUR  OWN 

WIRELESS  RECEIVING  SET 


Think  of  th«  plawnre  and  practical  ex- 
pcricnca  you  will  rain  In  making  your 
own  act,  oin  l$"xS'x$',  with  wav«-lonrth 
range  from  170  to  7,000  meters. 

Bond  $1.00  and  we  will  oend  you  the  blue- 
print and  Instruction  sheets — also  prices 
of  all  parts.  When  you  order  at  one 
time  $0.00  or  more  worth  ot  parts,  you 
may  deduct  this  $1.00  from  the  total. 

I Since  the  blue-print  and  instructions 
alone  are  worth  $1.00.  and  since  we  can 
save  you  money  on  wireless  material,  you 
cannot  possibly  loss.  Bo  send  $1.00  to- 
day before  this  slips  your  mind  and  start 
making  your  set  as  soon  as  possible. 

Writo  to-day  and  got  startod 
I L$G.  WIRELESS  SUPPLY  CO. 
152rb.ub.wR.  Pest  el  7C  Hew  Tevk  Oty 


% inch  bakelite,  which  is  screwed  over 
the  cut-outs  in  the  side  of  the  cabinet. 
On  the  left  there  are  three  posts 
mounted  on  bakelite  x 3J4  inch  f<y 
connection  to  aerial  and  ground.  On 
the  right  are  six  binding  posts  mount- 
ed on  bakelite  2%  x 3%  inches,  for 
connection,  to  “A”  and  “B”  batteries 
and  telephones. 

The  hole  marked  “window”  is  an 
aperture  of  1%  inch  diameter  in  the 
panel,  through  which  the  vacuum  tube 
is  observed.  The  tube  is  mounted  ver- 
tically in  a socket  which  may  have  to 
be  raised  by  a block  or  two  of  wood,  so 
as  to  bring  the  fllament  opposite  the 


tionary  plates  of  the  secondary  vari- 
able, and  since  they  can  be  placed  in 
just  the  position  of  the  upper  two 
screws  supporting  the  stationary  and 
bakelite  block,  the  shanks  of  the  bind- 
ing posts  can  themselves  be  used  as  the 
supporting  screws,  saving  extra 
screws  and  wiring.  The  writer  places 
the  center  of  his  variable  2 9/16  inches 
above  the  bottom  of  the  panel,  and 
since  the  holes  in  the  plates  are  2% 
inches  above  the  center  of  the  variable, 
the  center  of  the  binding  posts  is 
brought  5/16  inch  from  the  top  of  the 
panel,  which  is  sufficient. 

The  wiring  of  the  set  will  be  found 


Mbncte/  >**/»  . 

lordKv  an;  earn 

_ Fuw  * • W/W  iww1 

■Ik 

tjr. — n_i 


U 

o— 


fnd.**. 

aadctmi 

L • 

a 

m 

m 

> 

...... 

una*  imm  mod* 
tar.  and 


4TO- 


3 


Figure  $.— Theoretical  wiring  diagram  ot  the  receiving  act 


window  in  the  panel.  The  socket 
should  be  mounted  as  far  back  as  pos- 
sible so  as  to  leave  room  for  the  sec- 
ondary step  condenser  in  front  of  it. 
This  condenser,  as  well  as  the  other 
two  of  similar  construction,  should  be 
screwed  to  the  bottom  of  the  panel 
through  the  holes  provided.  The  rheo- 
stat, the  handle  of  which  is  shown  on 
the  panel,  is  a six-ohm  instrument  of 
small  diameter,  and  is  front  mounted 
on  a wooden  upright  in  the  back  of  the 
cabinet.  An  extension  shaft  enables 
it  to  be  controlled  from  the  front  of  the 
panel. 

It  is  here  appropriate  to  mention 
that  since  binding  posts  No.  5 and  No. 
6 are  both  to  be  connected  to  the  sta- 


very  simple,  owing  to  the  logical  place- 
ment of  the  apparatus.  Bare  copper 
wire,  over  which  varnished  cambric 
tubing  has  been  slipped,  is  best  for 
wiring,  although  a flexible  lead  will  be 
required  to  the  shaft  of  the  home- 
made variable.  All  connections  should 
be  soldered. 

The  theoretical  circuit  is  shown  in 
figure  5.  The  aerial  is  connected  to 
binding  post  No.  9,  and  the  ground  to 
No.  11.  The  primary  coil  is  connected 
between  No.  2 and  No.  3.  The  pri- 
mary condenser  is  now  in  series  with 
the  coil.  A shunt  connection  may  be 
obtained  by  connecting  No.  10  to  the 
ground  without  disconnecting  No.  11. 

The  secondary  coil  is  connected  be- 


BRUSH  UP 

on  THEORY  and  CODE 

Get  a COMMERCIAL  LICENSE 

Jobs  are  always  waiting  for  good  operators 

Study  where  you  get  the  close  personal  attention  of  the  finest  and  most  experienced 
men  in  the  Radio  field.  We  placed  approximately  three  hundred  men  last  year. 

Y.  M.  C.  A.  RADIO  SCHOOL 
149  East  86th  Street,  New  York,  N.  Y. 

“The  Beat  Radio  School  in  the  Eaat  ’ ’ 

NOTE: — We  have  on  hand  a select  list  of  Radio  text  books  and  blueprint 
diagram  of  complete  commercial  ship  set,  which  we  recommend  for  home  study. 
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tween  No.  4 and  N'o.  5,  the  "tickler" 
between  No.  7 and  No.  8,  the  tele- 
phones to  the  front  two  posts  on  the 
right — No.  12  and  No.  13.  the  "R”  bat- 
tery to  the  middle  two — No.  14  and  15. 
and  the  “A"  battery  to  the  back  two — 
No.  16  and  17.  To  secure  regenera- 
tive action  in  the  valve,  keep  the  phone 
condenser  switch  on  any  of  the  first 
seven  points.  To  secure  simple  recti- 
fication, place  the  switch  on  the  eighth 


ments.  The  cabinet  may  be  joined  in 
any  way  desired,  but  the  back  must  be 
screwed  on  only,  so  as  to  be  readily 
removable  for  better  .access  to  the  in- 
terior than  can  be  obtained  through  the 
sliding  top.  The  cover  is  fastened  to 
the  cabinet  with  separable  hinges  so 
that  it  rpay  be  removed  by  opening  and 
sliding  to  one  side.  A lock  should  be 
fastened  on  the  side  of  the  cabinet  near 
the  bottom.  A handle  should  be  fas- 
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Figure  Details  of  the  cabinet  with  panel  and  instruments  removed 


point,  which  not  only  removes  capacity 
from  in  shunt  to  the  phones,  but  also 
short-circuits  the  “tickler”  coil.  To  use 
a crystal  detector,  remove  the  “tickler" 
coil,  set  the  detector  on  the  sliding  top 
above  the  posts  No.  6 and  No.  8,  to 
which  it  should  be  connected,  and  short 
circuit  posts  No.  14  and  No.  15.  The 
remarkable  flexibility  of  the  set  can  be 
appreciated  from  the  foregoing. 

Figure  6 shows  details  of  the  cab- 
inet, panel  and  instruments  removed. 
This  can  be  made  of  any  wood  desired, 
preferably  inch.  For  this  reason 
only  the  important  dimensions  are  giv- 
en. and  these  are  inside  measure- 


tened  to  the  top  of  the  cabinet.  The 
cabinet  may  be  used  in  the  upright  or 
in  a horizontal  position,  two  sets  of 
notches  being  provided  for  the  coil  rod 
as  shown.  A front  view  with  cover  re- 
moved, a side  view  with  cover  in 
place,  and  a top  view  with  cover  sep- 
arate is  shown. 

When  completed  this  receiver  will 
be  found  extremely  compact.  The 
space  in  which  the  coils  slide  when  the 
receiver  is  in  use  forms  an  excellent 
storage  place  for  all  needed  coils, 
phones,  rod,  small  batteries,  etc.,  when 
the  instrument  is  being  carried,  crum- 
pled newspaper  being  stuffed  around 
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was  Mary,  but  say  boy, 
do  you  know  an  up-to- 
the  minute  radio  instal- 
lation is  SOME  pal  too? 


We  manufacture  high  grade  apparatus  only. 

Here  is  a good  value — The  Ace  V.  T.  Socket — 
with  grid  leak  at  $1.50  each.  Better  buy  Ace 
equipment  than  be  sorry  you  did  not.  Ask  your 
dealer. 

The  Precision  Equipment  Company 

2437  Gilbert  Avenue,  Dept.  C,  Cincinnati,  Ohio 
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under  our  own  su- 
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Mesco  RadioBuzzer 

With  Shunt  Resistance  — 
U.  S.  Navy  and  U.S.  Army 
Standard. 


The  Radio  Officers  of  the  NC  planes, 
after  testing:  all  other  buzzers,  decided 
to  use  the  "Mesco"  on  their  radio  equip- 
ment The  R-34  was  equipped  with 
two  of  them. 

Why?  Because  of  Its  reliability  and 
constancy  in  operation;  greater  output 
efficiency;  ease  of  adjustment;  unaf- 
fected by  extreme  variations  In  weather 
conditions;  exposed  wires  eliminated. 

Sparking  la  almost  entirely  eliminated, 
so  that  the  energy  lost  in  light  and 
heat  In  the  operation  of  other  buzzers 
is  here  conserved  and  radiated  In  the 
form  of  oscillating  energy. 

This  buzzer  maintains  a constant 
note  and  Is  recommended  as  an  exciter 
for  checking  wave-meters  where  pure 
note  and  ample  energy  are  required. 
List  No.  Price 

BO.  Mesco  Radio  Bnsser $2.03 

Scad  for  Onr  Manual  N 12 

WIRELESS  TELEGRAPHY 

You  should  have  it  even  If  only  su- 
perficially Interested.  Around  about 
you  every  day  you  read  of  some  mar- 
velous occurrence  In  which  wireless 
played  a distinguished  part.  It  may 
not  be  entirely  clear  to  you.  The  Man- 
ual will  explain  it.  To  the  student  of 
Wireless  Telegraphy,  the  Manual  con- 
tains much  that  is  indispensable  to  a 
proper  understanding  of  the  art.  The 
Manual  will  contain  about  200  pages, 
fully  illustrated  on  high-grade  paper 
stock  with  a two-color  cover,  and  will 
be  ready  for  mailing  about  May  1. 

We  ask  tweaty-Nve  cents  ($0-23)  for 
It— «lve  yon  a coupon  receipt  which  can 
be  applied  on  any  order  amounting  to 
Plve  Dollars  ($3.00)  or  more. 

Do  not  wait  until  some  other  time, 
but  Bit  down  now  and  send  your  name 
and  address,  and  get  one  or  the  most 
complete,  comprehensive  and  reliable 
wireless  pamphlets  published. 

' Manhattan  Electrical  Supply  Company,  Inc. 

Haw  Tart.  17  Park  TWa  St  Lada.  IIN  Pha  St. 

CUcasa.  114  Sa.  Walt  St  Sas  Preaches,  ($4  Hiaaiaa  St. 
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1 l V/  Amplifiers 


Sfraaftal,  Matt  Dbdact  Sifsah 


Migsea  “RW4” 
Uadanpad  Wara 
kacaptara 

Writ,  for  lUtrolur*. 

Migsea  Mfg.Cerp. 
Hawaii,  H.  J. 
Dept  W 


Have  You  Any  Copies  of 

WIRELESS  AGE 

Dated  May,  June,  August, 
September,  1919  and 
January,  1920  ? 

Send  them  to  us  and  we  will  extend  your 
subscription  one  month  for  each  copy  you 
send. 

Circulation  Manager 

Wireless  Pres.  Inc., 


the  articles  to  prevent  them  from  be-  it  would  not  differ  in  any  essential  par- 
ing shaken  around.  Thus  no  space  is  ticular  from  this  portable  one — which 
wasted.  In  conclusion,  the  writer  shows  that  he  believes  the  efficiency  of 
would  unhesitatingly  say  that,  were  he  the  set  to  be  as  great  as  it  is  possible  to 
planning  a set  for  stationary  use  only,  attain. 

A Simple  Wavemeter 

By  E.  P.  Harley 


'T'HE  majority  of  radio  amateurs 
and  experimenters  unfortunately 
are  under  the  impression  that  a wave- 
meter  is  more  or  less  a luxury  rather 
than  a desirable  addition  to  the  equip- 
ment of  a modern  radio  station.  This 
idea  is  refuted  the  moment  they  have 
installed  and  used  it,  for  this  instru- 
ment makes  it  possible  to  accurately 
determine  the  wavelength  of  their 
transmitting  apparatus. 

In  the  construction  of  the  wave- 
meter,  the  feature  that  should  appeal 
strongly  to  the  amateur  is  that  the  con- 
denser can  be  used  in  other  circuits 
when  not  used  in  conjunction  with  the 
inductance  as  a wavemeter.  The  first 


two  % inch  discs  with  a center  1 inch 
in  diameter.  Hard  rubber  or  formica 
can  be  used  to  advantage,  instead  of 
bakelite.  The  coil  is  now  wound  with 
22  feet  of  23/38  litz.  Solid  wire  can 
be  used  if  litz  is  not  available.  Two 
small  holes  are  drilled  in  the  coil  and 
the  ends  of  the  wire  brought  through 
to  connection  marked  “B.”  The  de- 
tector support  “C”  is  made  from  % 
inch  bakelite.  Two  supports  are  made 
from  spring  brass  and  slotted  at  each 
end  for  coil  connections  and  condenser 
binding  posts.  Binding  posts  are 
mounted  on  support  and  cup  with  rod 
and  detector  wire  added.  Figure  1 
shows  the  arrangement  as  used  by  the 


Figurez  1,  2. — Construction  end  graph  showing  calibration  of  wavemeter 


requisite  is  a variable  condenser  which 
should  be  of  standard  type,  having  a 
capacity  of  approximately  .001  mfd. 
Tne  mounting  with  the  inductance  is 
the  only  part  of  the  instrument  that 
requires  specific  description  from  the 
builder’s  standpoint.  It  is  made  as 
shown  in  figure  1. 

The  coil  is  made  from  a solid  piece 
of  inch  bakelite  and  slotted  to  the 
depth  of  one-half  inch  to  receive  the 
wire.  If  the  amateur  does  not  have 
the  facilities  for  making  a coil  of  this 
type,  one  can  easily  be  made  by  using 


Awricu  Electro  Technical 

Appliaxce  Cifiiy 

Dost.  A - 235  Fskso  Stnot 
New  Twt  City 

Fresh  Stock  “B”  Batteries, 
26-Volt,  14-Amp.,  $2.26. 

Switch  Points  1/16  x 2/16, 
20c  per  dox. 

The  Kind  with  Threaded 
Shank,  Sc  each. 

Marconi  Type  Crystal  De- 
tector. $1.76. 

DeForest  Type  Crystal  De- 
tector, $2.60. 

Spark  Gaps,  76c,  90c,  $2.00 
and  up. 

Murdock  Oscillation  Trans- 
former, $6.00. 

Oscillation  Helix,  to  As- 
semble. $3.00. 


author.  Phone  connections  are  made 
at  "D.” 

The  wavemeter  is  now  ready  for 
calibration.  This  can  easily  be  done 
by  comparison  with  a known  wave- 
meter or  for  precision  work  the  ama- 
teur can  send  the  inductance  and  con- 
denser, prepaid,  to  the  Bureau  of 
Standards,  Washington,  D.  C.,  accom- 
panied by  a written  request  for  the 
test,  enumerating  the  articles  and 
advising  definitely  of  the  test  de- 
sired. Fees  must  accompany  all 


Loose  Couplers.  S00  meters, 
16.00. 

1000  Meters.  $11.00;  Arnold 
Type,  $10.00. 

Slider  Type,  4000  Meters. 
$10.60. 

Doron  Tuning  Coll.  $4.76. 
Western  Electric  Reed  Sets. 
$12.00. 

Brendes  Superior  Heed 
Sets.  $7.00. 

Honeycomb  Colls,  ell  sixes, 
es  per  list. 

Peregon  Rheostats,  $1.76. 
Perkin  Rheostat,  $1.00; 

DeForest  Type.  $1.00. 
Two  Step  Amplifiers  with- 
out Bnlb,  $60.00. 

A full  stock  of  DeForest. 
Grebe,  Murdock,  end  other 
best  menufectures  on  hend. 
Illustrated  Cabinet.  $20.00. 
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f (t  UCUELMQ  MARCONI,  in  a signed  article  in  the  I 
I Au*o  Gioraale  of  Florence  on  the  predicted  revo-  1 


f . . . * UK  yi  IUH.ICQ  ItVO-  ■ 

I hrtson  m wireless  communication,  says : C 

I “Eventually  science  will  find  a way  of  directing  elec-  V 
/ fnc*J  ??***  w1fhoat  wires  in  an  absolutely  straight  f 
aLnne.  .The  result  will  be  less  expenditure  of  energy L 
t yor  short  distances  and  hence  less  expense  for  mes-  ? 

directive  control  has  been  established  we#  Jar^ 
W undoubtedly  be  able  by  means  of  powerful  ma-Snaf^ 
iV  dunes  to  girdle  the  whole  world  with  waves  of  elec-  f ’ ' 
if  Jtnc  energy  without  wires."  , 

/..  ^*rt®ni  describes  a radio  telegraphic  receiver  no< 
^b*t®rr  than  a gramophone  by  means  of  which,  with-  , n 
lout  any  other  communication  with  the  atmosphere,  hr  « 

1 4 r*x*lv**  *11  day  in  his  study  every  scrap  of  wireless  , 

1 news  sent  to  the' European  press.  He  »ay«  that  very  -• 

*1  ^ with  an  mstniment  of  this  kind  "bankers,  pob- 
7 **?•**  an<1  business  men  in  general  will  be  able  from  P, 
t ES"!*  ,0  B1.mute  ke«P  themselves  in  contact  with  | u.-„, 

1 both  hemispheres/  He  continues : 1 

m “Very»oo*,  too.  that  tniscrable  ticking  machine  on  Vat.,'. 
I Tr***  “♦wspniwr  ofBcea  depend  will  yield  place  to/  “ 
t this  mighty  Ihventkm,  which  is  suitable  f »r  news  send-  V" 

/ “T*  receiving  and  simultaneous  com  murkiest  ion  / a 

t with  any  number  of  receiving  stations:  tv'*~ 

7 *tb  that  installment  of  radio  telegraphic  receivers  Va.’* 

( throughout  the  civilized  globe  ».■  every  public  school./ nu 
7 library,  the  prevailing  languid  interest  V,,, 

I °*  public  Ml  international  happenings  will  be  iro-  fi 
yntwehr  itimuhued.*  _ _ J 
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Trigger  Jobs 
Are  yet  T o Come 

the  World"*  _ /iuthority  on  XOireless. 

Many  new  names  will  be  indelibly  written  on  the  Wireless  Roll  of  Fame 
that  are  now  entirely  unknown. 

These  wilt  be  the  name s of  men  bvho  are  preparing 

JVOW 

When  the  problem  of  making  wireless  available  for  every-day  communica- 
tion between  individuals  is  solved  the  names  on  everybody’s  lips  will  be 
those  of  men  who  are  studying  now,  getting  ready  to  do  their  share. 

Will  yown  name  be  one? 

2>o  you  taKje  Wireless  Seriously  ? 


you  need  these 
Laboratory -tested 
booths 


They  cont&in'the  facte  that  will  help  you  go  ahead  fail. 

Profit  by  the  summed-up  knowledge  of  the  men  who  have  made 
wireless  what  it  is  today.  Build  on  what  you  learn  from  them. 


THJt 

WIRELESS 


THE  WIRELK88  EXPERIMENTERS*  MANUAL 
By  Elmer  E.  Bucher 

The  only  book  published  that  comprehensively 
covers  the  theory  and  desifn  of  amateur  wireless 
transmitters  and  receivers.  Construction  of 
transformers,  high  voltage  condensers,  spark 
gape,  aerials,  masts,  receiving  .sets  for  long  and 
short  wave  length  reception.  Construction  and 
operation  of  a 60-mile  buzser  transmitter,  re- 
generative receivers,  cascade  amplifiers,  pre- 
ferred circuits  for  long  and  short  wave  receivers, 
quench-gap  transmitters,  methods  of  measuring 
the  internal  impedance  and  amplification  of 
constant  of  vacuum  tubes  are  explained. 

Direction  finders,  underground  aerials  and  the 
use  of  Weagant’s  static  eliminator  for  amateurs 
are  the  subjects  of  special  chapters. 

The  most  complete  textbook  on  the  subject 
yet  published.  Cloth  bound.  SSI  page*.  *()  hr 
Fully  Illustrated.  Price 
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VACUUM  TUBES  IN  WIRELESS 
COMMUNICATION 
By  Elmer  K.  Bucher 

An  elementary  textbook  for  students,  oper- 
ators, experimenters  and  engineers.  Navy  wire- 
less men  find  this  book  especially  helpful. 

Tells  in  understandable  language  the  funda- 
mental operating  principle  of  the  vacuum  tube. 

Shows  over  100  different  circuits  for  the  prac- 
tical use  of  the  Vacuum  Tube  as  a Detector, 
i Radio  or  Audio  Frequency  Amplifier,  Regen- 
erative Receiver,  Beat  Receiver  and  Generator 
of  Radio  Frequency  Currents. 

One  hundred  and  thirty  diagrams  reveal,  step 
by  step.  In  simple  and  direct  form,  the  uses  of 
the  vacuum  tube. 

Cloth.  Slse  6x9  inches.  184  pages.  ^ g 


PRACTICAL  WIRELESS  TELEGRAPHY 
By  Elmer  E.  Bucher 

More  than  66,000  copies  of  this  book  have  been 
sold  to  date.  It  Is  used  in  practically  every 
school,  college,  and  library  in  this  country.  It  is 
the  recognised  standard  wireless  text  book. 

It  is  the  first  wireless  text  book  to  treat  each 
topic  separately  and  completely,  furnishing  a 
progressive  study  from  first  principles  to  expert 
practice.  Starting  with  elementary  data,  it  pro- 
gresses, chapter  by  chapter,  over  the  entire  field 
of  wireless — fundamentals,  construction  and 
practical  operation. 

8ixe  6x9  Inches.  S5t  pages,  846  Illustrations, 
handsomely  bound  La  Ml  doth.  $2*25 
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RADIO  INSTRUMENTS  AND  MEASUREMENTS 

Here  is  a book  that  should  be  la  the  hands  of 
every  wireless  worker. 

Under  the  general  heads  that  follow  it  treats 
simply  and  concisely  of  all  phases  of  the  sub- 
jects Indicated.  Fundamentals  of  electromag- 
netism. Principles  of  alternating  currents, 
Radio  circuits,  Damping,  Wave  meters.  Con- 
densers, Coils,  Current  measurements.  Instru- 
ments and  methods  of  radio  measurements.  Re- 
sistance measurement.  Sources  of  high  frequency 
current,  Calculation  of  capacity  and  inductance. 
Design  of  inductance  colls.  High  frequency  re- 
sistance. Miscellaneous  formulas  and  data, 
doth  bound.  888  pages.  Fully  lllus-  (1  ntr 
trated.  Price I O 
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RADIO  TELEPHONY 
By  Alfred  N.  Goldsmith,  Ph.  D. 

This  complete  text  on  radio  telephony  Is  Intended  for  radio 
engineers,  operators  and  experimenters,  also  radio  electri- 
cians in  the  Navy,  men  in  the  Signal  Corps  and  especially 
men  In  the  Aviation  Service  who  handle  radio  equipments. 
Students  and  others  who  desire  to  be  clearly  informed  con- 
cerning this  newest  and  most  Interesting  branch  of  electric 
communication  need  this  book. 

It  is  written  in  clear  style,  and  presupposes  very  little 
knowledge  of  radio. 

Nice  6x9  Inches.  256  puges,  226  Illustrations,  an  rn 
Full  cloth,  stamped  in  gold.  Price Y^*uU 

HOW  TO  PASH  U.  8.  GOVERNMENT  WIRELESS  LICENSE 
EXAMINATIONS 
By  Elmer  E.  Bucher 

New  Edition  Revised  and  Extended.  142  Questions 
and  Answers. 

An  ideal  review  quiz  book  when  used  with  PRACTICAL 
WIRELESS  TELEGRAPHY 

CONTENTS 

Explanation  of  Electrical  Hy mbols—  Definitions  of  Elec- 
trical Terms — Part  I.  Transmitting  Apparatus — Part  II. 

Motor  Generators — Purt  III.  Storage  Batteries  and  the 
Auxiliary  Set — Part  IV.  Antennae  or  Aerials — Purt  V. 

Receiving  Apparatus — Part  VI.  Radio  Uwh  and  Regula- 
tions— Part  VII.  General  Information  Concerning  Operator's 
License  Examinations — Practical  Equations  for  Radio  Teleg- 
raphy— Equations  for  Ordinary  Power  Work.  Sire 
6x9  Inches.  Fully  Illustrated.  Price  4 t)L 
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JUST  OFF  THE  PRESS 


Any  radio  amateur  will  toll  you  tkoro  is  no 
catalog  to  taka  the  place  of  Duck's,  and  that 
it  is  a Beacon  Light  to  guide  you  in  the 
selection  of  your  apparatus. 


Smnd  12c  for  thm  Wiroimsm  Catalog  and  Be 
for  thm  Electrical  Catalog . This  amount 
may  he  deducted  on  first  dollar  purchase. 

Great  cost  of  catalogs  and  low 
prices  prohibit  distribution  otherwise 


THE  WILLIAM  B.  DUCK  CO. 
239-241  Superior  St,  Toledo,  Ohio 
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Prize  Contest  Announcement 

ye- 

The  subject  for  the  new  prize  contest  of  our  year-round  series  is: 

"SOME  POINTERS  ON  RECONSTRUCTION” 

Closing  date,  August  1,  1920. 

Contestants  are  requested  to  submit  articles  at  the  earliest  practicable 

date. 

Prize  Winning  Articles  Will  Appear  in  the  October  Issue. 

No  one  would  care  to  venture  that  American  atnateurs  are  not  ob- 
serving. Each  one  of  us,  during  the  radio  year  just  gone  by.  has  learned 
many  new  applications  of  this  zvonderfnl  art  which  his  enabled  us  to 
increase  the  efficiency  and  the  range  of  our  installations.  W hat  are  these 
things  we  have  learned  and  how  have  they  enabled  us  to  increase  our 
range  and  why?  Eaeh  of  us  would  like  to  hear  of  the  other  felloivs 
troubles  and  how  he  remedied  them.  It  is  in  this  way  that  amateur  stations 
as  a class  will  increase  in  efficiency,  and  we  should  all  welcome  this  op- 
portunity to  do  our  bit  toward  forwarding  our  mutual  interest. 


PRIZE  CONTEST  CONDITIONS — Manuscript*  on  the  subject  announced  above  are  jutted 
by  the  Editors  of  The  Wieeles*  Age  from  the  viewpoint  of  the  ingeniouiness  of  the  idea 
presented,  its  practicability  and  general  utility,  originality,  and  dearness  in  the  description. 
Literary  ability  is  not  needed,  but  neatness  in  manuscript  and  drawing  ii  taken  into  account. 
Finished  drawings  are  not  required,  sketches  will  do.  Tne  contest  is  open  to  everybody.  The 
closing  date  is  given  in  the  above  announcement.  The  Wieeles*  Age  will  award  the  following 
prizes:  First  Prize,  $10.00;  Second  Prize.  $5.00;  Third  Prize,  $3.00,  in  addition  to  the  regular 
space  rates  paid  tor  technical  articles. 

All  manuscripts  should  be  addressed  to  the  Contest  Editor  of  The  Wireless  Ace 


(Both  Moras  and  WiraUaai  and  RAILWAY  ACCOUNTING 
taught  thoroughly  and  quickly.  Big  salaries  now  paid. 
Great  opportunities  for  advancement.  Oldest  and  largest 
school:  established  46  years.  Endorsed  by  Telegraph,  Rail- 
way. Radio,  and  Government  officials.  Eimenaes  low- 
opportunities  to  earn  large  portion.  Catalog  free. 


Recognized  as  the  largest  and  baat. 
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COLE  A MORGAN,  lac.,  PaUufcsn 

188-190  Greenwich  Street.  New  York 


Advanced  Radio  Students 
read 

The  Radio  Review 

The  user  British  Publication  dsvatad  to 
Radio  Selene#. 

A Monthly  Record  of  Scientific  Prog- 
ress In  Radio  Telegraphy  and  Talephony. 

Snbaortptloa  prloe  $7.18  par  year  In 
XJ.  S and  Canada. 

Bond  all  orders  to 

W1EEI.BM  PKB88,  lac..  Stfi  Broadway. 
New  York. 


apparatus  and  remittances  made  by 
money  order  drawn  to  the  order  of 
the  Bureau  of  Standards.  The  author- 
ity for  a specially  reduced  fee  for  ama- 
teurs is  set  forth  under  paragraph  No. 
7,  testing  schedule  No.  90,  and  ref- 
erence should  be  made  to  this  para- 
graph when  forwarding  the  wave- 
meter.  The  fee  is  50  cents  per  point. 

With  the  condenser  used  as  de- 
scribed above,  figure  2 shows  the  curve 
for  inductance.  After  the  wavemeter 
has  been  properly  calibrated  it  can  be 
used  for  calibration  of  a receiving  cir- 
cuit by  connecting  a buzzer  battery 


and  switch  in  series  to  “D.”  By 
coupling  the  wavemeter  coil  to  the 
coil  to  be  calibrated,  a current  will 
be  set  up  at  the  point  of  resonance 
which  can  be  heard  in  the  telephone 
of  the  receiving  circuit.  By  referring 
to  the  curve  the  wavelength  can  be 
easily  ascertained. 

For  the  calibration  of  the  transmit- 
ting circuit,  the  wavemeter  is  placed 
near  the  transmitter  and  the  condenser 
handle  rotated  until  the  signals  are  the 
loudest  at  which  point  the  condenser 
reading  should  be  taken  and  reference 
made  to  the  curve  for  wavelength. 
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NEW  YORK  BOSTON 

THIS  school  offers  a thorough  course  in  all 
branches  of  Radio  Telegraphy.  Prepares  you 
thoroughly  for  Government  examinations. 
Merchant  Marine,  Commercial  Land  Radio,  Radio 
for  railroads,  Radio  for  Aerial  Mail  Service,  Etc. 
Elementary  and  Advanced  Classes,  day  and  evening 
sessions. 

Nautical  Academy  established  1804  Radio  School,  1920 

CAPTAIN  F.  E.  UTTMARK,  PRINCIPAL 

IV rite,  call  or  phone  for  illustrated  booklet. 
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Facing  Battery  Park.  N.  K.  Telephone,  Bowling  Green  8079 
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Club  to  Time  Races 


HPHE  Radio  Gub  of  Burlington 
* (Iowa),  organized  three  months 
ago,  announces  that  on  July  2nd,  3rd, 
4th  and  5th  there  is  to  be  a Regatta 
held  at  Burlington  under  the  auspices 
of  the  Mississippi  Valley  Power  Boat 
Association.  The  Radio  Club  of  Bur- 
lington has  been  given  the  task  of 
timing  the  races  which  are  to  be  held 
on  a one  mile  course  between  two 
bridges.  The  fact  that  some  of  the 
fastest  racing  boats  in  the  world,  such  ' 
as  the  Miss  Detroit  III  and  others 
capable  of  making  a speed  of  almost 
seventy  miles  an  hour,  and  because 
the  officials  know  the  speed  and 
accuracy  of  Radio,  the  club  has  been 
given  this  important  task. 

The  following  is  the  secretary’s 
brief  description  of  the  method  which 
will  be  employed  in  timing  the  races: 
"We  are  to  have  two  kw.  transmit- 
ting stations,  together  with  receiving 
sets,  one  at  the  starting  and  one  at  the 
finishing  points  of  the  one-mile  course. 


In  order  to  avoid  a possible  mistake 
and  to  insure  accuracy  there  will  be 
three  official  timers  and  two  operators 
at  each  station,  the  operators  being 
members  of  the  club.  When  the  fast 
boats  near  the  starting  line  a dash  will 
be  transmitted  from  the  station  located 
at  this  line.  The  ending  of  this  dash 
will  be  a signal  that  the  boats  have 
crossed  the  starting  line,  and  exactly 
at  the  ending  of  this  dash  the  three 
official  timers  at  both  stations  will  set 
their  stop  watches.  When  the  boats 
cross  the  finishing  line  the  order  of 
things  will  just  be  reversed.’’ 

Secretary  H.  H.  Waugh  says : ‘‘We 
realize  that  our  task  is  to  be  a tedious 
and  painstaking  one  but  nevertheless 
we  intend  to  put  it  across  in  the  right 
manner  and  we  believe  that  we  have 
the  honor  of  being  the  first  club  to  try 
a stunt  of  this  kind.  We  will  also  re- 
lay friendly  messages,  announce  the 
winners  of  the  various  races,  send  re- 
( Continued  on  page  42 ) 
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TD I A I Bug  a Brands*  Superior 
1 "*“L  Headset  and  use  it  rriti- 
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our  claims  or  your  expectations,  re- 
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fuUg. refunded.  Testit— compare  with 
others— for  sensitiveness,  clearness. 


diaphragms,  toned  exactly  alike, 
strengthen  the  signals  and  prevent 
blurring.  Used  by  many  U.  S.  Gov- 
ernment experts,  and  experts  abroad: 
by  college*  and  technical  schools ; and 
bypmfessionals  and  amateurs  every- 
1 chert. 

Send  40  for  Catalog  "W." 
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Vacuum  Tube  Detector 
end  Amplifier  and  Two  Stage 
Audio  Frequency  Amplifier 


This  detector  and  amplifier  unit  la  one  of  the  seriea  of  inter- 
changeable panel  unite  for  receiving,  which  the  International 
Radio  Telegraph  Company  la  manufacturing  as  part  of  Its  new 
line  of  experimental  and  laboratory  apparatus.  The  two-stage 
amplifier  will  multiply  signal  strength  about  360  times.  The 
units  are  all  of  the  same  slxe,  having  6"x6%"  panels,  and  are 
nil  fitted  to  standard  well  finished  cases,  so  that  they  may  be 
combined  and  connected  In  any  way  desired.  These  Instruments 
Include  detectors,  condensers.  Inductances,  amplifiers,  etc.,  as 
described  In  our  various  Experimental  Apparatus  Bulletins. 

The  detector-amplifier  is  priced  at  $36.00,  without  tubes,  and 
the  two-stage  amplifier  at  $42.60,  without  tubes.  Terms— cash 
with  order,  F.O.B.  New  York  City. 

Write  to  Department  24  for  our  new,  completely  Illustrated  six- 
page  bulletin  index.  , . 
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Fifty  members  of  the  Irvington 
Radio  Club,  Newark,  N.  J.,  met  at 
Achtel-Stetter’s  for  the  first  annual 
dinner  of  the  organization.  The  club 
is  nine  years  old  and  is  said  to  be  the 
pioneer  among  societies  of  its  kind. 

The  speakers  were  L.  M.  Clement, 
of  the  Western  Electric  Company,  and 
R.  F.  Gowan.  Both  praised  the  club 
for  its  interest  in  wireless  telephony 
and  telegraphy  and  explained  intricate 
points  in  apparatus  mechanism.  Al- 
bert Mills,  president  of  the  club,  was 
toastmaster.  De  Witt  Paxton  enter- 
tained with  recitations.  The  club  meets 
regularly  Thursday  nights  at  55  Union 
avenue,  Irvington. 


The  New  Jersey  Radio  Club  was 
formed  at  a meeting  held  in  the  New 
Jersey  School  of  Radio-Telegraphy, 
Elizabeth.  There  were  present  about 
thirty  wireless  students,  from  this  sec- 
tion of  the  State,  who  attend  the  even- 
ing class  at  the  Radio  School.  It  is 
expected  that  about  ten  students  of  the 
day  class  will  also  join  the  club.  A.  V. 
Hill,  of  Elizabeth,  was  elected  presi- 
dent, and  C.  J.  Frank,  also  of  Eliza- 
beth, secretary  and  treasurer. 

Meetings  will  be  held  every  Thurs- 
day evening  at  the  school,  218  Broad 
street,  Elizabeth,  which  is  the  club’s 
headquarters.  A large  l/&  KW  Mar- 
coni transmitting  set  with  a radius  of 
350  miles ; also  a receiving  set  with  a 
radius  3,000  miles  has  just  been  in- 
stalled in  the  school. 

In  the  near  future  a trip  to  the  Fleet 
Supply  Base  and  Bush  Terminal, 
Brooklyn,  will  be  made  under  the  su- 
pervision of  Lieut.  H.  Armerding,  U. 
S.  N.  R.  F.,  who  is  the  principal  at  the 
Radio  School.  Other  trips  of  this  sort 
are  in  prospect  for  the  members  of  the 
club. 


The  Camden,  N.  J.,  Radio  Club  was 
organized  about  a month  ago  to  assist 
the  amateur  in  the  fascinating  study 
of  wireless.  It  has  been  decided  to 
erect  an  antenna  on  the  roof  of  the 
Y.  M.  C.  A.,  and  install  a set  for  the 
members’  use.  The  technical  commit- 
tee has  been  elected  to  help  any  ama- 
teur who  has  difficulty  with  his  set. 
There  is  to  be  a wavemeter  for  the  use 
of  the  members,  which  all  amateurs 
will  appreciate.  There  is  to  be  in  con- 
nection with  the  club  an  apparatus  ex- 
change where  members  may  buy  or  sell 
any  wireless  apparatus. 

The  club  has  for  its  president  and 
guide  Mr.  Knierman,  who  is  at  the 
head  of  the  League  Island  Radio  Test- 
ing Laboratory.  He  is  qualified  and 
willing  to  help  the  members,  so  the 
best  thing  an  amateur  can  do  is  to  get 
his  friend  and  go  to  the  Y.  M.  C.  A., 
room  F. 
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AMPLIFYING  TRANSFORMER 


Type  166A 

This  instrument  is  so  designed  that  it  combines 
all  of  the  essentials  necessary  in  the  really 
satisfactory  amplifying  transformer.  The  ratio 
between  the  coils  is  such  that  it  is  especially 
adapted  to  use  with  tubes  having  high  impedance. 
Price— complete  ...  $7.00 
unmounted  - - • 4.50 
mounting  supports*  .75 

Haoe  you  received  Bulletin  No.  901  > 

GENERAL  RADIO  CO. 

General  Radio  Building 
Cambridge  39  Massachusetts 


1 

' i 

“Sparks”  says: 

1 

I 

“Lasting  Satisfaction 

I 

is  measured  to  a great  extent  by  the  initial 

1 

quality  of  the  radio  apparatus,  you  pur- 
chase.” 

1 Keys 

Our  high  grade  line  of  Standard-make  Com- 

I Aadions 

mercial  and  Amateur  Radio  equipment  em- 

1 Detectors 

bodies  the  latest  ideas  in  design  and  work- 

ft  Transformers 

manship,  which  assures  you  of  lasting  satis- 

ft  Loose  Couplers 
I Binding  Posts 

faction  under  all  operating  conditions. 

I Spark  Gaps 
I Switches 

1 Contacts 

Our  Specialty 

1 Buzzers 

is  rendering  you  such  Service  that  you  may 

1 Sockets 

always  know  your  interests  will  be  looked 

1 Tabes 

after  as  to  Quality  and  price. 

Etc.  Etc. 

Call  on  us  when  in  town.  Your  wants  will 

be  quickly  and  Satisfactorily  looked  after. 

Our  latest  catalog  is  yours  for  10  cents  to 
cover  postage.  Write  for  it  today. 

International  Electric  Co. 

Eugene  Dynner,  President 

226-E  Fulton  Street,  New  York,  N.  Y.,  U.  S.  A. 
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' A Loop  Transmitter  for  Local  Work 

( Continued  from  page  25) 
the  instrument  table  as  shown  in  fig- 
ure 2.  The  loop  should  be  either  of 
solenoidal  or  pancake  form,  the  latter 
being  easier  to  build.  It  is  wound  with 
two  turns,  spaced  2 inches  apart  with 
a conductor  whose  cross-section  is  ap- 
proximately equal  to  that  of  the  .closed 
circuit  conductor.  This  can  be  of  litz- 
endraht,  of  lamp  cord  in  parallel,  a 
cable  of  magnet  wire,  or  of  copper 
strip.  Flexible  leads  connect  the  loop 
to  the  apparatus. 

Those  interested  in  the  experimen- 
tal side  of  loop  antennae  for  transmis- 
sion should  read  Scientific  Paper  No.. 
354,  Bureau  of  Standards,  by  J.  H. 
Dellinger,  where  there  is  given  valu- 
able formulae  for  calculating  dis- 
tance, received  current,  etc.,  using  coil 
antennae.  The  writer,  when  working 
a y2  kw.,  500-cycle  transmitter  of  a 
well-known  make,  put  8 amps,  into  the 
loop  described  above,  when  using  a 
.0007  mfd.  condenser  and  optimum 
coupling.  The  wavelength  was  300 
meters.  Using  a crystal  detector,  sig- 
nals were  loud  at  10  miles.  Amateurs 
within  a radius  of  15  miles  have  been 
worked.  The  maximum  range  has 
not,  as  yet,  been  determined. 

It  is  suggested  that  experimenters 
should  try  the  loop  in  a horizontal 
plane,  try  to  make  it  uni-directional  by 
combining  it  with  a straight  antenna, 
try  enlarging  the  inductance  of  the 
closed  circuit,  into  a loop;  in  fact, 
there  is  no  end  of  experiments  one 
can  try  when  your  entire  antenna  is 
just  above  the  operating  table! 

Portable  Receiver 

( Continued  from  page  29) 

Now  after  the  summer  season,  if  the 
amateur  wishes  to  use  this  receiver  in 
his  home  station,  the  leg  fastenings, 
front  cover  and  handle  can  be  removed 
and  it  is  ready  for  station  use.  The 
front  cover  was  designed  to  hold  a 
portable  single  wire  antenna,  tele- 
phones, high  potential  battery  and 
tools. 


The 

World’s  Largest 
Wireless  Station 

“At  Honolulu,  H.  1.  is  located  the  largest 
wireless  station  in  the  world.  This  station 
is  equipped  with  a 300  K.  W.  Crocker- 
Wheeler  radio  generator.” 

“Radio  generators  were  specially  de- 
signed by  the  Crocker- Wheeler  Co.  for 
the  Marconi  around -the -world  service 
in  sending  messages  from  Funabashi, 
Japan,  to  Bolinas,  California,  6512  nau- 
tical miles.” 

C.W.  Motor  Generator  Sets  for  Wire- 
less Telegraphy  and  Wireless  Telephony 
are  made  for  a wide  variety  of  purposes 
including  land  stations,  ships,  portable 
stations,  aeroplanes,  dirigibles,  submarine 
chasers  and  train  signaling. 


Crocked-Wheeler  Company 


f Birmingham 


Ampere, 


l^itsburyh  Philadelphia 
ERSE  Y AifwvjfA  Sa/timorc 

AUv  Haven  San  Francisco 


wfedcM  iad«r  own  who  have  spent  YEARS  la  the  SUCCESSFUL  tralntmp  of  THOUSANDS  of  Wireless  operators.  Graduates 

aow  la  an  parts  of  the  world.  Whoa  jroa  realise  that  ear  Bay  or  Esenins  School  prepares  you  quickly  and  efficiently  for  positions  paylnp 
fr,w  hm  to  (ISO  per  month,  food  and  quarters  besides,  does  this  not  appeal  to  you?  REMEMBER:  We  are  the  OLDEST,  LARGEST  and 
BEST  EGCIFTED  school  of  Its  kind  la  New  E as  land.  Hare  always  placed  erery  trad  note  In  a pond  position  and  kept  them  employed.  Last 
yoar  alaae  wo  pare  Ins  traction  to  more  students  thaa  all  other  schools  In  New  Eaplaad  combined!  If  these  facts  mean  aaythlnp  to  yea 
send  hi  year  enrolment  today.  Start  any  Monday.  Special  Sommer  alaessa.  One  praapoctae  for  the  asking. 
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TYPE  800 

Balanced  Condenser 


Mounted  or  unmounted.  Made  in  three  capacities.  Carried  by 
most  good  dealers,  price  $7.50  and  up.  Bulletins  F and  Z,  sent  for 
4c  stamps,  show  our  complete  line  of  high  grade  moderately 
priced  apparatus  for  the  modern  Radio  Laboratory. 

CLAPP  EASTHAM  CO. 

161  Main  Street  Cambridge,  Mass, 


1920  DIARIES 

THE  WIRELESS  OPERATOR’S  . THE  WIRELESS  AMATEUR’S  . 

DIARY  & NOTE  BOOK  DIARY  & NOTE  BOOK 

Special  price  $1.25  Special  price  $1.25 

BEST  LEATHER  CASE,  WITH  TWO  POCKETS,  CARD  AND  STAMP 
DIVISIONS.  These  Diaries  represent  different  Interests,  and  have  been  pre- 
pared, with  different  Sections  to  meet  varying  requirements.  In  addition  to 
Charles  Letts  & Co.'s  Standard  Diary,  each  Diary  contains  32  pages  of  squared 
paper  for  curves,  &c.  The  Special  Sections  cover: 

CONTENTS.  CONTENTS. 

Call  Letters  of  Chief  High-Power  Stations.  Principal  Wireless  Stations  on  Ocean  Routes. 
Gauges  and  Types  of  Wire  used  in  Winding  Table  for  Calculating  Tolls  on  Messages. 
Receiver  Coils.  Conversion  Factors  and  Data.  Some  Typical  Valve  Circuits.  Freak  and 
Typical  Valve  Circuits.  Amateur  Station  Long  Distance  Communications.  Best  Adjust- 
Directory.  Receiver  Notes.  Long  Distance  ments  of  Receiver  for  Various  Wavelengths. 
Communications,  Ac.,  Ac.  Ac.  Ac.,  Ac.,  Ac. 

The  Wireless  Press,  Inc.  326  SS?y™ay' 


Tresco  Tuners  Deliver  the  Goods 

A TESTIMONIAL 

TRESCO,  Davenport,  Iowa,  Point  Pleasant,  N.  J. 

Gentlemen: — 

Some  time  back  you  will  remember  that  I bought  a 
20,000  meter,  coupler  from  you  and  now  I wish  to  tell 
you  of  the  wonderful  results  that  I have  had  from  it.  I 
was  very  timid  about  buying  this  coupler,  as  I got  stuck 
with  a set  of  honeycombs,  but  now  I am  glad  I got  that 
coupler,  as  I would  not  part  with  it  for  anything. 

I could  get  results  with  it  just  as  you  show  the  hook-up,  but  with  a little 
altering  I got  it  to  working  so  that  I have  heard  NPL,  BZR.  NAR.  NFF,  NDD, 
NSS.  POZ,  OUI,  IDO.  FL.  YN.  LCM.  and  many  others  that  I do  not  call  to 
mind  just  at  this  writing.  This  is  no  bull,  either;  all  straight  stuff.  I am  using 
one  bulb — a VT,  3 variables,  Baldwin  phones,  and  your  Tresco  coupler. 

Anybody  that  contemplates  buying  one  of  these  couplers  should  not  hesi- 
tate, as  they  are  the  greatest  thing  out,  take  it  from  me.  Hoping  you  are  sell- 
ing lots  of  these  couplers  and  thanking  you  for  such  a wonderful  instrument, 
1 am.  Yours  very  truly, 

R.  VAN  CAMP,  Rkdio  Station  2VC. 


(Continued  from  page  jp) 
ports  and  conduct  amateur  transmis- 
sion and  reception  in  general  with  a 
powerful  1 kw.  transmitting  station 
(Call  9 ACZ)  together  with  a short 
wave  regenerating  receiver,  long 
wave  set,  and  a couple  steps  of  ampli- 
fication.” 

Queries  Answered 

Answers  will  be  given  in  this  department  to 
questions  of  subscribers,  covering  the  full  range 
of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are 
of  general  interest  to  readers  will  be  published 
here.  The  subscriber's  name  and  address  must  be 
given  in  sit  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necessary  they 
must  be  on  a separate  sheet  and  drawn  with  India 
ink.  Not  more  than  five  questions  of  one  reader 
can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 

Positively  no  questions  answered  by  mail. 

J.  F.  T.,  Kingsbridge,  N.  Y.  C.: 

In  order  to  get  the  25-mile  radius  with 
the  radiophone  outfit  which  you  mention, 
it  would  be  necessary  for  you  to  use  a 400- 
volt  generator.  A 60-volt  B battery  would 
probably  reduce  your  radius  to  something 
like  3 or  4 miles. 

* * * 

VV.  F.,  Troy,  Ala.: 

We  gather  from  your  letter  that  you  are 
unable  to  receive  signals  on  either  of  your 
two  aerials  and  blame  this  to  lack  of  a good 
ground  connection.  If  you  have  a connec- 
tion soldered  to  the  city  water  system  and 
the  rest  of  your  apparatus  is  in  the  proper 
shape,  you  should  get  some  indication  of 
signals.  A connection  to  the  water  system 
is,  however,  not  always  the  best  ground 
possible.  If  you  are  so  located  as  to  be 
in  a position  to  erect  a counterpoise,  we 
would  suggest  that  you  do  this.  A counter- 
poise provides  an  antenna  system  of  high 
efficiency,  regardless  of  local  terrian  con- 
ditions. 

* * * 

E.  N.  W,  New  York  City : 

We  print  herewith  your  corrected  dia- 
gram covering  connections  for  three  vacu- 
um tubes  and  a radio  telephone  outfit. 


v 


-j 

■Grn/ftoft . 


You  will  probably  be  able  to  buy  a 2,000 
volt  D.C.  generator  from  the  Electric  Spe- 
cialty Company,  Stamford,  Conn. 

The  fundamental  wavelength  of  your  an- 
tenna is  approximately  243  meters. 

* » » 

F.  H.  M„  Albany  N.  Y. : 

The  following  formula  will  enable  you  to 
find  the  required  condenser  capacity  for  a 
radio  transformer: 

2W 

C = 

E’N  x 10-* 

where  C is  in  farads 
W in  watts 

and  N the  spark  frequency 
* » * 

J.  J.  A.,  Washington,  D.  C. ; 

It  would  be  impossible  for  us  to  give  you 
instructions  covering  the  construction  of  a 
wavemeter  having  a range  of  150  to  12.000 
meters  in  these  columns.  Various  articles 
have  been  printed  from  time  to  time  within 
the  last  few  months  covering  wavemeter 
construction.  You  should  be  able  to  get 
sufficient  information  from  these  to  enable 
you  to  build  such  an  instrument. 
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J.  G.,  Tranquille,  British  Columbia : 
Although  the  use  of  110  voks  D.C.  is  not 
to  be  recommended  in  case  you  are  ex- 
pecting to  use  an  amolifier  in  conjunction 
with  your  detector,  it  can  be  done.  A cir- 
cuit of  this  sort  was  published  in  a recent 
issue. 

In  case  you  have  only  two  tubes,  it  would 
l>e  better  for  you  to  use  the  second  as  an 
audio  frequency  amplifier,  rather  than  a 
radio  frequency  amplifier. 

Marconi  “Q"  and  "V24'’  valves  are  manu- 
factured by  the  British  Marconi  Company. 
“VT1”  and  ''VT2’  valves  are  marketed  by 
the  Marconi  Company  and  are  identical 
with  the  Audions  sold  by  the  l)e  Forest 
Company.  The  amplification  factor  of  the 
"VT's”  is  about  7 to  1.  VVe  regret  that 
we  have  no  data  available,  giving  the  char- 
acteristics of  the  tubes  manufactured  by  the 
British  Company,  but  we  presume  that  they 
are  at  least  equal  to  the  product  of  the 
American  Company. 

* * * 

F.  A.  W..  Woodhaven.  X.  V. : 

In  a recent  issue  we  published  a correc- 
tion covering  the  circuit  diagram  shown  on 
page  IS  of  the  April  issue.  The  penciled 
corrections  which  you  have  made  on  en- 
closed drawing  are  O.  K. 

* * * 

J.  C.,  Jr.,  San  Jose,  Cal.: 

The  fundamental  wavelength  of  your  an- 
tenna is  approximately  225  meters.  In  case 
your  antenna  terminates  on  one  end  at  the 
house  in  which  your  radio  set  is  located, 
it  would  be  imoracticable  to  attempt  the 
conversion  of  your  L antenna  into  a T 
antenna.  The  lead-in  from  the  T antenna 
should  be  as  nearly  vertical  as  possible. 
We  suggest  that  you  cut  off  twenty  (20) 
feet  of  the  end  of  your  antenna. 

In  the  June  issue  of  Wireless  Ace,  sev- 
eral wavemeters  were  described,  together 
with  information  which  will  enable  you  to 
construct  one  for  short  waves. 

* * * 

W.  S.,  Port  Williams,  Nova  Scotia : 

In  the  construction  of  your  two-stage 

audio  frequency  amplifier,  you  will  find 

that  the  best  and  most  convenient  method 
for  securing  the  correct  negative  grid  po- 
tential will  be  by  bringing  the  filament  side 
of  the  transformer  secondary  to  the  slider 
of  your  rheostat  and  connecting  the  rheo- 
stat slider  to  the  negative  terminal  of  the 
six-volt  filament  lighting  battery.  Under 
these  circumstances,  in  case  Marconi 

"VT's”  are  used,  a resistance  of  about  two 
ohms  will  always  be  in  circuit  between  the 
filament  connection  of  the  transformer  and 
the  filament  itself. 

If  we  have  two  oscillatory  circuits  in- 
ductively coupled,  any  change  of  coupling 
between  the  two  circuits  will  change  the 
wavelength  of  both  circuits,  due  to  their 
mutual  inductance.  The  fact  that  the  note 
of  a received  undamped  signal  changes 
when  you  vary  the  coupling  in  your  re- 
ceiving transformer  is  due  to  this  effect 
and  only  in  a minor  degree  to  a variation 
of  capacity  in  either  of  the  two  circuits. 

We  very  much  regret  that  we  are  unable 
to  tell  you  at  the  present  time  what  stations 
haVe  been  assigned  the  calls  PTA,  NSN, 
VAV,  and  WBF\  We  will  endeavor  to 
secure  this  information  for  print  at  a later 
date. 

» * * 

H.  M.,  Newport  News,  Va. : 

We  regret  that  we  have  no  actual  con- 
struction of  details  covering  the  uni-control 
receiver  invented  by  Roy  E.  Thompson.  It 
is  to  be  presumed,  however,  that  the  size 
of  wire  and  the  insulation  is  of  slight  im- 
port. If  you  are  considering  the  construc- 
tion of  such  an  instrument,  we  suggest  the 
use  of  No.  24  double  cotton  covered,  or 
a No.  20/38  Litzendraht  'double  silk 
covered. 


No  Seals -No  Secrets  -But  Service! 

Thertffk  only  one  Relay  Receiver  the 


TYPE  CR-3 

Relay 

Receiver 


I n a p e ction  o I 
the  Interior  of 
this  Receiver  re- 
veals design  and 
workmansntp  ful- 
ly in  keeping  with 
its  outward  ap- 
pearance. 

The  circuits 
used  are  thor- 
oughly explained 
in  the  instruc- 
tions and  blue 
prints  which  ac- 
company each 
Receiver. 

licensed  under  the  original  Armstrong  and 


Is 


The  use  of  this  Receiver 
Marconi  patents. 

The  GREBE  RADIO  guarantee  La  absolute  and  unconditional.  Each  Instrument 
manufactured  by  us  must  (lve  satisfactory  service.  Our  interest  in  the  purchaser 
does  not  terminate  with  the  sale. 

The  CR-3  Receiver  may  be  Inspected  at  any  of  the  following  progressive  dealers: 

U+w  Fswlif  PscSric  <a>.  I isrfsy,  Mhfc.  Ub  mi  PUBps,  BveeUym,  N.  T. 

ssamisiintMipi  new  leva  shhh  ihuvicm  vb*i  nsw  imv.  ums*i  s»  mm 

DmWw -■  DmUc  h,  IMniLh.  Pm*  Ekctifc  Ce,  be.,  Hn>  Twk  CHr 

MEbcaic  WW.C.,  J«WrfB.Tri.  Cm.  W.  Pm  ft  C...  Wuthetoe,  D.  C. 

BwBut-MB  flulilul  C..,  HnSm,  Taw  P.  0.  Plh  Cm.,  be,  lab,  lm 

scseea  m whvnh  isMgrspuy.  rssMpM^  ra. 

A H.  GREBE  Sc  CO.,  Inc.,  78  Van  Wyck  BlvcL,  Richmond  HOI,  N.  Y. 


SOMETHING  NEW! 


DUO-LATERAL  WOUND  COILS 


;S 

THE  DUO-LATERAL  COIL  now  being  offered  for  the  first  time  is  not 
to  be  confused  with  any  other  type  of  machine  wound  inductances  which 
have  been  on  the  market  for  some  time. 

The  Duo-Lateral  Coil,  made  in  various  sizes  for 
general  and  specific  application,  has  the  follow- 
ing distinct  advantages  which  make  it  superior 
to  any  other  coil  for  amateur  and  commercial 
work  alike. 


Lower  natural  period. 

Lower  high  frequency  resistance. 
Very  low  distributed  capacity. 
Lower  direct  current  resistance. 
Higher  self  inductance. 
Mechanically  stronger. 


Bulletin  PIW,  containing  valuable  engineering  data, 
constants  and  prices  of  numerous  sizes  of  Duo- 
Lateral  Coils  covering  practically  every  wave- 
length used,  is  yours  for  the  asking.  MANU- 
FACTURERS, DEALERS,  JOBBERS  and  DIS- 
TRIBUTORS—write  for  our  proposition. 
SALES  AGENTS  for  Electrical  Products  Mfg. 
Co.,  A.  H.  Grebe  & Co.,  Dubilier  Condenser  Co., 
Richter  & Byrne,  Rawson  Electrical  Instrument  Co.,  The  Magnavox  Company 
and  others. 

PACENT  ELECTRIC  COMPANY.  Inc. 

Builders  & Specialists  of  Radio , Electrical  & Laboratory  Equipment 


1M  N mmnmn  Stnft 


Telephone 
Beeknaan  58U 


New  York  City 
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Here  they  are 

Meraco  Perfect  “B"  Batteries 

Standard  BA-2  TYPE  Tk  u»  type  of  a battery  aa  asad  by  the  D.  S.  ARMY 
AND  NAVY  SIGNAL  CORPS,  rally  gasranteed  on  a sooey  back  basis.  Oace  yaa 
ua  tbaaa  batteriu  yaa  will  au  aa  athar.  Maraca  Pariect  “ B ” Battariaa  are 
made  in  three  fixes  awl  abaald  be  ordered  by  catalog  aaaber. 


Cut.  No. 

CulU 

Volf 

Size* 

Shelf  Lifo 

Price 

BA-2XPR-1K 

IS 

22.5 

JWx2x2*fe 

6%xSx4 

4—1 tin 

$1.20  Postpaid 

BA-2XPR  2 

15 

22.5 

8 —Mbs 

$2.20  “ 

BA-2-XPR 

30 

45 

14x6x8 

1 year 

$4.50  " 

tVaich  Ihtt  moguzlnt  fof  future  eJoertitoerenh  containing  our  big  off  on. 

MERCURY  RADIO  APPLIANCE  CO. 

DEP.  D-TI  672  Broadway  Brooklyn,  N.  Y. 
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A 

More  Improved 

INDICATING  DIAL 


Sent  anywhere  upon  receipt  of  10c. 

For  tale  at  all  Raditco  Agenda*  and  by 

A.  H.  CORWIN  & CO. 

4 West  Park  Street  Newark,  N.  J. 


This  new  dial  made  of  same  quality  and 
workmanship  as  our  famous  smaller  one, 
is  marketed  to  fulfill  the  demand  for  a 
dial  to  fit  the  standard  Y inch  Shaft. 
Made  of  black  polished  composition  with 
radial  line’s  and  figures  accurately  en- 
graved and  filled  with  brilliant  white. 
Diameter  is  3]>i  inches;  and  3/16  inches 
$1  30  thick.  Bevelled  edge.  Knob  has  set 
w.tfc  kssob *1.70  screw  to  ciamp  shaft  of  instrument. 

OUR  NEW  CATALOG  now  ready  for  distribution  contains  24  snappy 
pages  of  news  and  descriptions  of  all  standard  Radio  parts,  including  the 
above  indicating  dial. 


RADIO  APPARATUS 

Distributors  of  reliable  Radio 
apparatus  for  Experimenters  in 
every  branch  of  the  Radio  field. 


AMPLIFIERS 

No.  P-200  De  Forest  2 step  with  “B" 

Battery  but  without  tubes $69.50 

No.  ROkJ  Grebe  (new  type)  2 itep, 

with  cam  switch  control $45.00 

No.  RORE  Grebe  single  step  audio 

frequency  amplifier  $23.00 

F.  D.  PlTTS  CO.,  BOSTON.  MASS. 

AMPLIFYING  TRANS- 
FORMERS 

No.  A-2  Acme  mounted 17.00 

Acme  unmounted $4.50 

No.  226-W  Federal $7.10 

No.  Y-739  Clapp  Eastham  mounted. . .$7.50 
No.  Y-739-A  Clapp  Eastham  un- 
mounted   $5.00 

F.  D.  PITTS  CO.,  BOSTON,  MASS. 

ANTENNA  Chance  - Over 
SWITCHES 

No.  463  Murdock,  capacity  1 K W. . . $4.50 
No.  Y-658  Clapp  Eastham,  new  type 

bakelite  base,  three  poles $12.00 

F.  D.  PITTS  CO..  BOSTON,  MASS. 

AUDION  Control  Panels 

No.  P-400  De  Foreit  audion  panel 

without  cabinet  $12.00 

No.  P-401  De  Foreat  audion  panel, 

same  as  above  with  oak  cabinet. $14.25 
No.  P-402  De  Forest  audion  panel 
with  40  volt  “B”  battery  in  oak 

cabinet  ' $19.95 

No.  P-500  De  Forest  audion-ul- 
traudion  panel  with  20-40  volt 
“B”  battery  with  oak  cabinet. . .$25.00 
No.  RORA  Grebe  vacuum  tube  con- 
trol panel  $11.00 

No.  RORH  Grebe  vacuum  tube  con- 
trol panel  with  40  volt  “B”  bat- 
tery   $17.00 

F.  D.  PITTS  CO..  BOSTON,  MASS. 

BUZZERS 

No.  178  General  Radio  pure  tone $1.95 

No.  77  Mesco  High  frequency $2.05 

No.  5 Century  High  frequency $1.95 

No.  9010  High  pitch,  watch  case, 

brass  $0.75 

No.  9011  High  pitch,  nickel  plated. . .$0.75 
F.  D.  PITTS  CO..  BOSTON,  MASS. 

CONDENSERS 

No.  CV-500  De  Foreat  .0005  MF.  un- 
mounted suitable  for  panels $6.25 

No.  B-l  Bowman  .001  MF.  unmount- 
ed suitable  for  panels $3.95 

No.  B-2  Bowman  .0005  MF.  un- 
mounted   $2.95 

No.  366  Murdock  .001  MF.  in  solid 

case  mounted  $4.75 

No.  368  Murdock  .0005  MF.  mount- 
ed   $3.75 

No.  Y-800  Clapp  Eastham  balanced 

unmounted  .0006  MF $7.50 

No.  Y-800A  Clapp  Eastham  balanced 

unmounted  .001  MF $9.50 

No.  Y-800B  Clapp  Eastham  balanced 

unmounted  .0015  MF $11.50 

F.  D.  PITTS  CO.,  BOSTON,  MASS. 

HOT  WIRE  METERS 

No.  128  Roller-Smith,  range  2.5  amps. $7.00 
No.  128 A Shunt  to  enable  same  meter 

to  read  5 amperes $0.75 

No.  GR-100  General  Radio,  range  1 

amp $5.00 

No.  GR-200  General  Radio,  range  2.5 

amps $5.00 

Note. — These  meters  are  splendid  values. 


Important!  Every  article  listed 
sent  to  any  part  of  the  U.  S.  A. 
postage  prepaid.  We  want  your 
business  1 

Send  6 cents  for  new  catalog. 

F.  D.  PITTS  CO.,  Inc. 

12  Paik  Square  Dept  B.  Boats*.  Mass. 

U.  S.  A. 
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ARLINGTON  TESTED  CRYSTALS 

jr v Why  bay  minerals  on  a . 

j/J2<  gamble?  He  SURE  when  you  H ■ 

P01*  cr7»tal  in  jour  detect-  ^ E 
th*  « “ EXQUISITELY  «CP%C 
:7iS.  V/)  J SENSITIVE.  Boy  Arlington  ^ 1» 

/\\  / individually  tested  Mineral*.  I 

Av\vlf  Catena  or  Silicon,  post 
‘N  \\i  on  receipt  <.f  price. 

THG  NEWMAN-STERN  CO. 


on  receipt  of  price. 

THG  NEWMAN-STERN  CO. 


Dept.  W.  A. 


Cleveland,  O. 


j*f ’/  RadioHandboob& Catalogue 

\.  Contain*  much  valuable  radio  in- 
V o.  X formation,  tables  and  data  De- 

^Jacribev  a remarkable  lincofwire- 
nT  'T'  f I***  instruments  including  “Red 
XCb  f Head"  ’Phones.  Arlington  Tested 
^ / Minerals. De Forest.  Murdock  and  Sig- 
cal  Apparatus.  Write  for  this  book  today 
The  Newman -Stern  Co. 

/ Dept.  W.A.  Cleveland,  O. 


WESTERN  ELECTRIC  RECEIVERS 

These  are  the  same  type  of  receivers  furnished  to  the  United  States 
Signal  Corps  and  Navy  “Department  and  were  known  in  Army  circles 
as  the  “P-11.”  The  Navy  knew  them  as  the  “CW-834.”  They  are 
without  exception  the  best  receivers  on  the  American  market  today. 
Price  $13.00  per  pair. 

In  addition  to  these  receivers  we  carry  one  of  the  most  complete  lines 
of  high  grade  radio  apparatus  in  America. 

“We  make  or  sell  Everything  Radio” 

3807  Fifth  Ave.  THE  RADIO  ELECTRIC  COMPANY  Pituburgh,  Pa. 


T'-.  Red  Head  Radio  Phone' 

\/ir 

's'^v  The  accepted  standard  in  wirete** 

VV  ^ than  anything  you've  Mnwn  return 

' |W  them  for  full  cash  refund  Our  Radio 

If  Handy  Book  and  Catalogue,  free  on 
Wk request,  describe*  them,  and  many 
iVlyotbcr  instruments. 

Sea 

TMW7  I h«  rs*wman  Stem  Co. 

D pt. W.A.  Cleveland,  O. 

RADIO  MEN 

The 

Mutual  Purchasers  Association 
will  save  you  money  on  all 

WIRELESS  APPARATUS 

Writ a Dmpt.  W.A.  for  datmUs. 

Mutual  Purchasers  Association 

14  STONE  STREET.  NEW  YORK 


NEW  SHORT  WAVE  COUPLER  No.  747 

Comes  up  to  the  CHAMBERS'  usual  High  Standard.  Especially  adapted  to  long  distance 
Amateur  work.  Tunes  to  800  meters.  Does  away  with  the  dead-end  effect  so  common  when 

large  couplers  are  used  for  short  wave  reception. 
Mahogany  finished  woodwork.  Brass  metal  parts. 
Has  new  slider  feature.  Secondary  has  six  taps. 
Wound  with  Red  Enameled  Wire,  or,  secondary 
with  Green  Silk  if  so  ordered.  Measurements 
over  all,  length  12  inches,  width  inches, 

height  5 inches. 

PRICE  - $ 10.00 

F.  B.  CHAMBERS  & CO., 

2046  ARCH  STREET  - - PH1LA.,  PA. 


AT  LAST 


Our  new  catalogue  is  here  showing  the 
most  complete  line  of  wireleee  apparatus 
ever  displayed  in  catalogue  rorm  before. 
24  hour  shipments  In  moat  all  goods  ship- 
ped from  our  own  stock.  This  catalogue 
consists  of  100  pages  of  well  displayed  ap- 
paratus. wireless  hookups,  radio  symbols 
and  other  Interesting  reading  matter.  16 
cents  In  stamps  will  bring  this  book  to 
your  door. 

NOTICE 

Wireleee  Associations,  Colleges,  Voca- 
tional Training  Schools  and  Wireless 
Clubs. — A number  of  our  new  catalogues 
will  be  sent  to  those  having  the  proper 
authority  to  write  in  for  same. 

NATIONAL  RADIO  SUPPLY  CO., 
Dept.  156 

80S  Ninth  St.,  N.  W.  Washington,  D.  C. 


The  B & H Mounting  for  Radisco, 
DeForest  and  other  coils 

The  single  support  allows  easy  change  of  colts  with 
ample  length  of  rod  to  allow  very  loose  ooupling. 
The  square  rod  prevents  colls  from  Turning.  Special 
Stands  and  Centers  Made  to  Order. 

THE  MOST  EFFICIENT  STAND  ON  THE  MARKET 
Pat.  Applied  For  Radisco  DeForest  Special 

No.  1R  Complete  with  6 Binding  posts,  flexible  leads  and  S Coll  centers.  $6.00  $6.50  $7.00 

No.  2R  Complete  with  S Coil  centers,  but  without  flexible  leads  or 

Binding  posts  4.00  4.60  8.00 

No.  SR  Extra  Coil  Centers,  (give  sixe) 86  .40  .50 

Parcel  Post  Charges  on  S lbs. 

FINISHED  IN  WEATHERED  OAK 

HIGH  FREQUENCY  CABLE  (LITZ)  10-88  *0-38  10-2-38  10-3-38 

DSC,  Enameled— any  other  slxe  and  covering  to  Order.  Send  stamp  for  further  particulars. 

WIRELESS  A.  T.  HOVEY  SUPFLIE8 

<1  BELVTDERE  STREET  Dept.  B BOSTON-1 7-MA88. 


THE  JONES  VACUUM  TUBE  CABINET  RECEIVING  TRANSFORMER 

The  Ideal  Set  for  the  Experimenter 


Extracts  from  unsolicited  Testi- 
monials: Originals  on  file, 

"The  set  seems  very  well  adapted 
to  Jladio  Telephone  work,  and  has 
given  satisfaction  in  all  ways.’’ 

"Regarding  my  JONES  Cabinet 
set,  which  I received  about  a month 
ago.  It  works  fine.  My  set  works  as 
good  as  any  set  around  Detroit." 

“Permit  us  to  express  our  deepest 
satisfaction  in  reference  to  vour  re- 
ceiving set  recently  purchased.  From 
exacting  tests,  we  find  it  meets  all 
requirements.  It  certainly  is  an  ideal 
set.” 


MODEL  “F 


Model  “D”  $ 60.00 

Model  “E”  85.00 

Model  “E-l”  ....  95.00 
Model  “F”  150.00 

No  dead  wire  in  any  cir- 
cuit. Minimum  and  maxi- 
mum wave  length.  Simplicity 
of  tuning  method.  Damped 
and  undamped  waves. 


Our  Receiving  sets  employ  a highly  perfected  Looae  Coupler  method  of  wave  reception.  In  conjunction  with  latest  and  most  approved  Vacuum 
Tube  Circuit,  all  assembled  within  a metal  frame  that  can  be  Instantly  removed  from  ita  cabinet.  Fitted  with  modern  “DEAD  END”  switches 
that  balance  both  circuits  perfectly,  practically  eliminating  loss  hf  energy,  and  greatly  increasing  signal  strength  and  selectivity.  Gets  all  sta- 
tions. instantly,  from  the  smallest  Amateur  spark,  to  the  Dong  undamped  musical  note  of  the  High  Power  Government  Stations.  Unexcelled  for 
Wireless  Telephone  reception.  No  complicated  tuning  arrangements.  Bimply  vary  the  coupling  and  hear  them  all  come  singing  In.  Read  the 
above  testimonials : They  tell  you  plainer  than  we  can,  what  our  sets  are  doing.  Bulletins  describing  them  upon  request. 

THE  JONES  RADIO  COMPANY,  Laboratory,  384  Monroe  Street,  BROOKLYN,  N.  Y. 
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• WINN’'  PORTABLE 
WIRELESS 
SET  NO.  149 


WINN  Hi- Quality  WIRELESS  APPARATUS 

“WINN"  PORTABLE  WIRELESS  SET 

Thin  SET  represent*  the  very  highe*t  type  of  eonatruetion  throughout,  made  complete  in 
our  own  factory,  of  excellent  material*,  by  expert  workmen,  under  the  direct  supervision 
of  R.  E.  Winn.  Each  part  carefully  tested  to  insure  absolute  reliability  and  dependability 
under  all  conditions  of  service  in  home  station  or  field.  Size  of  box  8 x 9 x II,  handsome 
mahogany  finish,  all  metal  parts  heavily  nickel  plated,  weight  16  lbs.,  handy  carrying 

II  -WINN  ' RECEIVING 

TRANSFORMER 


strap  of  heavy  ribbed  duck. 

SENDING  RANGE  1 0 TO  12  MILES 
Receiving  range  200  to  300  miles  under 
favorable  conditions.  Lightest  port- 
able set  made  of  equal  high  quality. 

Offers  amateurs  and  professionals  a 
well  made,  beautifully  finished,  com- 
pact, and  efficient  Wireless  Set,  which 
anyone  would  be  proud  to  own  and 
use.  Particularly  well  adapted  to  Boy 
Scout  organizations.  Scouts  in  camp, 
on  the  hike  or  at  home,  could  keep  in 
touch  with  other  camps  as  well  as  the 
outside  world.  No  special  aerials  re- 
quired. Complete  instructions  with 

binding  guarantee  enclosed  in  each  box,  the  guarantee  an 
insurance  of  satisfaction.  Price  complete  with  phones,  $50. 

“WINN  RECEIVING  TRANSFORMER 
This  instrument  gives  good  results,  receiving  wave  lengths  up  to  twenty-five  hundred  meters.  To  simplify  the  use  of  Trans- 
former for  beginners,  this  one  is  to  be  used  in  place  of  tuning  coll  and  tuning  Inductances,  _ “WINN"  TRANcuittcd 

where  distances  and  sharper  tuning  is  required.  The  aerials  in  ground  are  connected  with  the  r ml  M*r,5>WIT' 

two  binding  posts  below  the  primary.  The  secondary’  terminals  connect  with  the  two  re-  NO.  201 

malning  binding  posts.  Contact  is  made  by  means  of  a slider  mounted  conveniently  on  top  $7.50 

of  the  primary.  All  metal  parts  heavily  nickled.  Base  and  end  pieces  of  birch  highly  |>ollshed. 

‘ WINN  TRANSMITTER  COIL 

This  coil  is  especially  designed  for  wireless  and  high  frequency  work.  Produces  heavy, 
energetic  spark.  Capable  of  transmitting  up  to  25  miles  under  favorable  conditions.  Con- 
tact points  on  Interrupter  extra  large,  of  heavy  platinum  iridium.  Interrupter  Is  our  own 
“Winn”  design,  and  the  most  sensitive  vibrator  made.  Transmitter  complete  with  excep- 
tion of  Spark  Gap  und  Key.  Normal  voltage  required,  10  to  12  volts,  although  higher  volt- 

* 'WINN”  muy  used.  Mounted  in  mahogany  fln- 

ished  cabinet,  with  nickel  plated  mountings. 

DETECTOR  Our  Detector  is  in  a class  by  Itself  and  is 
NO.  400  $5  outcome  of  long  and  careful  experiment 

to  produce  an  article  which  does  away  with 
all  the  objections  of  the  ordinary  Detector.  Enclosed  in 
gluss,  dust-proof  cylinder,  which  keeps  the  mineral  clean 
and  free  from  vibrations.  This  feature  alone  bears  out  our! 
claim  for  general  excellence  of  any  and  all  “WINN”  ap- 
paratus. ull  HI-GRADE. 

Your  dealer  will  supply  you  with  any  “WINN”  HI- 
QUALITY  Wireless  Apparatus.  If  not  send  his  name  and  we  will  see 
you  are  supplied  promptly.  Write  for  our  “Supplement  A”  advance  catalog,  which 
contains  complete  information  about  the  entire  “WINN”  HI-QUALITY  Rudio  goods.  It’s  FREE. 

WINN  RADIO  & ELECTRIC  MFG.  CO.,  537  So.  Dearborn  St.,  (Dept.  12)  Chicago.  III. 


More  than  200  young  men  are  enrolled  in  our  classes 
preparing  for  employment  in  the  Merchant  Marine. 

The  demand  for  EXPERT  WIRELESS  OPERATORS 
is  enormous.  The  position  is  most  remunerative  and 
the  work  is  unusually  pleasant. 

The  junior  ship  operator  receives  $100  per 
month,  the  senior  $125  per  month,  to  which  is 
added  $3.00  per  day  subsistence  pay  when  the  ship 
is  in  port. 

You  may  enjoy  the  life  of  a globe-trotter  and  receive 


this  salary  by  studying  from  three  to  four  months  at 
the  Institute. 

Prospective  applicants  are  urged  to  investigate  our 
course  before  enrolling  elsewhere.  Remember  that  by 
far  the  greatest  number  of  assignments  to  the  ship  serv- 
ice are  made  in  New  York  City. 

The  Trans-oceanic  Division  of  the  Marconi  Company 
is  in  need  of  expert  Continental  Morse  operators. 

Write  us  for  facts  regarding  the  present  radio  situ- 
ation. 

We  have  more  than  6,000  graduates  to  our  credit. 


AMERICA’S  FOREMOST  SCHOOL 

POR  INSTRUCTION  IN 

WIRELESS  TELEGRAPHY 

Afternoon  and  Evening  Classes  throughout  the  year. 

Branch  School : New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 

Address  all  inquiries  to  Director  of  Instruction 
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JOHN  FIRTH  & COMPANY,  Inc. 

81  NEW  STREET.  NEW  YORK 


SOLE  DISTRIBUTORS  OF  THE  BALDWIN  MICA  DIAPHRAGM 
TELEPHONES,  BALANCED  ARMATURE  TYPE.  THE  MOST  SEN- 
SITIVE TELEPHONE  ON  THE  MARKET,  STANDARDIZED  BY 
THE  NAVIES  OF  THE  WORLD.  SCIENTIFIC  INVESTIGATORS 
PRONOUNCE  THE  BALDWIN  “TYPE  E”  THE  ONLY  PHONE  SUIT- 
ABLE FOR  USE  WITH  THE  MARCONI  VACUUM  TUBE. 

Type  C — Navy  Standard  Type  E— Newest  Type 
Type  F — Smaller  Type 

Write  for  Catalogue 


MANUFACTURERS  OF  U.  S.  NAVY  STANDARD  LEYDEN  JARS, 
SILVER  AND  COPPER  DEPOSIT,  KOLSTER  PORTABLE  DECRE- 
METERS,  WAVE  METERS,  AND  ALL  HIGH  CLASS  MEASURING 
INSTRUMENTS. 


Federal  Radio  Accessories  and  Parts 

Q 

No.  S2-W  2200  Ohms 


LIBERTY  HEAD  SET 
$12.50  per  set 

One  226-W  Transformer  with  one  Marconi  V.  T.  gives  an  energy  amplification  of  400  times. 

(Audibility  amplification  of  20  times.) 

Two  226-W  Transformers  with  two  Marconi  V.  T.’s  give  an  energy  amplification  of  160,000  times. 

(Audibility  amplification  of  400  times.) 

Federal  Telegraph  and  Telephone  Co. 

Bsffalo.  New  York 


No.  226-W 


Type  A 


Are  Distinguished  for  Their 
Reliability,  Quality  and  Efficiency 

WRITE  FOR  BULLETIN  101  AND  102 

fUn!  JfptA.N’iX  Tmaforrmr 

HTCtaaB 

^ir^Hrnir 

OHtthr 


AUDIO  FREQUENCY 
Transformer 
$7-10  each 


iOtbMi 

CIRCUIT  WITH  TWO  8TAOE  AMPLIFIER 
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The  “28x16c”  Battery  for  Wireless  Service 

In  Wireless  Service  as  well  as  in  many  other  fields  where  the  application  of  storage  battery  power 
is  an  important  factor  the  "Exide”  has  successfully  and  dependably  met  the  most  exacting  demands 
made  upon  it.  They  have  conclusively  proved  their  right  to  first  consideration  for  Wireless  Service  and 
Emergency  Lighting. 

Aft  Thirty-two  years  of  storage  battery  building  experience  is  back  of  the  “Exide” — that  exper- 

ience  alone  is  proof  positive  that  the  Exide  is  as  nearly  1 00%  right  as  it  is  possible  to  make  it. 

bS  The  Electric  Storage  MtekyCo. 


Th«  largest  manufacturer  of  storage  batteries  in  the  world 

1888  PHILADELPHIA*  PA.  1920 


New  York 
Minneapolis 


Boston 

Cleveland 


Chicago 

Atlanta 


Washington 
Kansas  City*. 


Denver 

Pittsburgh 


San  Francisco 
Detroit 


St.  Louis 
Rochester 


Special  Canadian  Representative— Chas.  E.  Goad  Engineering  Co.,  Limited,  Toronto  and  Montreal 
Batteries  are  made  by  this  Company  for  every  storage  battery  purpose 


Bunnell  Instruments  Always  Satisfy 


Our  Jove  Detectors  Simplest  and  Best 

Beware  Infringing'  Imitations 

Sample  mailed  for  $2.00  Tested  and  Guaranteed  Galena  25  cents 

Our  Keys,  Spark  Gaps,  Condensers,  Transformers,  etc.,  are  high  grade  but  inexpensive 

Distributor,  of  Standard  Electric  Norelty  Company  Typo  B "Cyclone"  Audios 
Batteries.  Aim  Do  Foreat,  and  all  other  makes  of  High  Clam  Wlrelem  Apparatus. 

Ohesaa  Patent  Send  stamp  for  our  No.  42- W Catalog. 

J.  H.  BUNNELL  & CO.  - - - 32  Park  Place,  New  York  City,  N.  Y. 


The  Atlantic  Radio  Company  Variable  Condenser 


THE  ATLANTIC  RADIO  COMPANY  VARIABLE  CONDENSER,  illustrated  above,  is  made  in 
two  capacities — .0005  Mfd,  and  .001  Mfd.  The  rotary  plates  are  rounded  on  one  end,  affording  a straight- 
line  capacity — a valuable  feature  in  wave  meter  work.  The  condenser  is  furnished  unmounted  only,  but 
with  the  addition  of  Dial  and  Knob,  if  desired.  Dial  is  moulded  composition,  scale  in  white— 0-100 
reading.  Bakelite  Knob.  We  can  guarantee  this  condenser  in  every  way  as  to  quality,  reliability  and 
satisfaction.  The  low  price  is  decidedly  an  innovation. 

Capacity  Unmounted  With  Dial  and  Knob 

.0005  Mfd.  $5.00  $6.00 

.001  Mfd.  6.25  7.25 

“BULLETIN  14” — describing  and  illustrating  the  best  in  RADIO  EQUIP- 
MENT will  be  mailed  upon  receipt  of  10  cents  in  stamps — this  amount  may 
be  deducted  on  first  order  of  $1.00  or  over. 


88  BROAD  STREET, 


ATLANTIC  RADIO  CO.,  Inc. 

NEW  ENGLAND  DISTRIBUTORS  " RADISCO  " PRODUCTS 


BOSTON  9,  MASS. 
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‘ELECTROSE”  Insulators  are  standard  with  UNITED  STATES  NAVY  and  ARMY  and  Wireless  Telegraph  and  Telephone  Companies, 

Electrose”  is  made  in  a number  of  grades  for  various  requirements,  each  grade  possessing  special  characteristics 
Electrose”  Insulators — Best  in  the  World  for  High  Frequency  Currents,  Power  and  Transmission  Circuits 
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Thermo- Ammeters,  Milliammeters 
and  Current-Squared  Meters 

For  Radio  Service 


When  writing  to  advertisers  please  mention  THE  WIRELESS 


Cleveland 
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Denver 

Cincinnati 

Pittsburgh 

Richmond 
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Minneapolis 
New  Orleans 
Jacksonville 


Rochester 

Seattle 

Toronto 

Montreal 


Halifax 
Winnipeg 
Vancouver 
Calgary,  Alta. 


And  in  Principal  Citing  Throughout  the  World 


Weston  Electrical  Instrument  Company,  27  Weston  Ave.,  Newark,  N.J. 


Write  for  information 


Model  425  Instruments 

(3J4  inches  flange  diameter) 

are  particularly  adapted  for  use  on  small- 
size  Radio  panels  where  space  is  an  im- 
portant factor. 

These  Instruments  are  unaffected  by 
temperature  changes ; have  50%  safe  over- 
load capacity;  are  low  in  power  con- 
sumption. 

They  are  for  use  on  Audio  and  Radio 
frequencies. 

The  Current  Squared  Meter  is  ideal  for 
use  on  wave  meters  and  wherever  decre- 
ment measurements  are  to  be  made. 
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Owing  to  the  f act  that  certain  statements  and  expressions  of  opinion  from  correspondents  and  others  appearing  In  these  columns 
from  time  to  time  may  be  found  to  be  the  subject  of  controversy  In  sclsntlllc  circles  and  In  tbs  courts,  either  now  or  in  the  future,  and 
te  sometimes  Involve  questions  of  priority  of  Invention  and  the  comparative  merits  of  apparatus  employed  In  wireless  signaling,  the 
owners  and  publishers  of  this  magazine  positively  and  emphatically  disclaim  any  privity  or  responsibility  for  any  statements  of  opinion 
or  partisan  expressions  If  such  should  at  any  time  appear  herein. 


Learn  The  Code 

With  The  OMNIGRAPH 

The  Omnigraph  Automatic  Transmitter  will  teach  you  the  Code — at  home — in  the  shortest  possible  time  and  at  the 
least  possible  expense.  Connected  with  Buzzer  or  Buzzer  and  Phone,  the  Omnigrapb  will  send  you  unlimited  Conti- 
nental messages,  by  the  hour,  at  any  speed  you  desire.  It  will  bring  an  expert  Operator — right  into  your  home — and  will 
quickly  qualify  you  to  pass  the  examination  for  a first  grade  license. 


4341^  Richardson  Ave., 

JLim  T^ort^mlt1St?eeCHNewFYorkP 

J R2R  Gentlemen: — I wish  briefly  to  commend  your  very  excellent  Automatic  Transmitter.  Ke- 

/ / JM  A cently  I was  successful  in  obtaining  a first-class  Commercial  Radio  License  and  I believe 

that  the  Omnigrapb  was  my  principal  aid. 

. ~ I took  a four  weeks  course  at  a Resident  Radio  School  in  Theory  only.  I relied  oo  the 

- ~~  ~ jni  I M r Omnigraph  to  get  my  Code  to  the  proper  speed,  end  the  Omnigrapb  did  it 

- I mi  one  of  two  in  s class  of  eighteen  to  obtain  a first-class  License.  The  stumbling 

mjfcA-  F tBStMi  block  for  the  others  was  CODE  ....  And  I know  that  a short  time  receiving  Omni- 

^ MjMMdz — -Ict  graph  mesaages  daily  would  have  enabled  them  to  paaa  the  examination  aa  easily  as  I did. 

I believe  the  Omnigraph  to  be  the  easiest  quickest  and  cheapest  method  to  lean  the 
International  Morse  Code. 

Cordially  yours, 

(Signed)  CEO.  E.  SELLEHS. 

The  Omnignph  is  used  by  several  departments  of  the  U.  S.  Government  and  by  a large  number  of  the  leading  Uni- 
versities, Colleges,  Technical  and  Telegraph  Schools  throughout  the  U.  S.  and  Canada. 

The  Omnigrapli  is  also  used  by  the  Bureau  of  Navigation  in  testing  applicants  applying  for  a Radio  License. 
Thousands  have  learned  both  the  Morse  and  Wiretesf  Codes  with  the  Omni  graph. 

Send  for  free  catalog  describing  three  models — $12  to  $28.  Do  it  to-day.  The  Otnnigraph  is  sold  under  the  strong- 
est of  guarantees — if  not  as  represented,  your  money  back  for  the  asking. 

THE  OMNIGRAPH  MFG.  CO.,  26  Cortlandt  St,  N.  Y. 
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Quick  Service 
Bine  Qualify 


Bronze  and  Aluminum 

Castings  of  the  Better  Grade 

Our  facilities  enable  us  to  make  prompt  shipments  of  quality  castings  in 
large  quantities  at  attractive  prices. 

Castings  guaranteed  true  to  pattern. 

Let  us  quote  on  your  requirements. 

Bronze  Rods  and  Bushing  Castings 

Fischer-Sweeny  Bronze  Company 

HOBOKEN,  NEW  JERSEY 


RADIO  TELEMEGAFONE 


When  used  with  one  or  more  stages  of  amplification  will  reproduce 
signals  with  great  volume.  For  the  small  fraction  of  a watt  output  of 
your  receiver  that  is  available  for  the  production  of  signals,  the 
Macnavox  Telemecafone  will  produce  the  greatest  volume  of  sound 


{CONNECT  •<  A A 
^ to  your  detector  or 
amplifier,  and"B  Bn 
to  4 6-volt  battery 


$7S-oo 

93-oo 


With  Small  Horn,  as  Illustrated 
With  Large  Music  Master  Horn 


Write  for  Bulletin  No.  2102 
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RADIO  PROGRESS 

Progress  in  Radio  means  the  efficient  elimination  of  unnecessary,  old  and 
inefficient  apparatus  and  in  producing  instruments  full  of  life  and  vigor, 
quality,  workmanship  and  service;  something  necessary  to  the  modern 
station  of  today ; something  that  is  an  improvement  over  the  old  methods : 
— the 

A.  R.  Co.  Amplifying  Transformer 

is  distinctly  a step  forward,  a step  towards  the  goal  of  efficiency.  In  de- 
signing this  piece  of  apparatus,  particular  reference  was  given  to  the  cor- 
rect ratio  of  impedance  and  turns  between  primary  and  secondary. 

Another  feature  which  makes  this  transformer  a desirable  piece  of 
apparatus,  is  the  simple  but  very  effective  mounting  of  bakelite  strips, 
supporting  the  laminated  closed  core  and  coil,  which  allows  for  quick 
mounting  in  case  or  on  panel. 

The  primary  and  secondary  leads  are  indicated  by  engraving  on 
the  bakelite  mounting  strips. 

The  price  does  not  do  justice  to  the  reliability  and  high  service  quality  of  this  product. 

A-4  Amplifying  Transformer,  list  price  $5.00 

does  not  include  carrying  charges  on  one  pound  or  duty  paid  for  use  in  Canada. 

RADISCO  AGENTS  carry  only  apparatus  of  proven  merit.  Look  for  the  Radisco  trade  mark  on  all  parts 
you  buy  and  be  sure  of  getting  efficient  apparatus. 

Below  are  listed  a few  of  the  reliable  firms  who  carry  Radisco  products ; A.  R.  Co.  Amplifying  Transform- 
ers and  are  our  agents  for  all  other  standard  apparatus  of  merit. 

COMMUNICATE  YOUR  WANTS  TO  THEM. 


ALBANY,  N.  Y. 

E.  L.  Long, 

21  Magnolia  Terrace 

ATLANTIC  CITY,  N.  J. 
Independent  Radio  Supply  Co. 
118  So.  New  Jersey  Are. 

BALTIMORE,  MD. 

Radio  Engineering  Co., 

614  No.  Calvert  St. 

BEINVILLE,  QUEBEC,  CAN. 
Cmmm Kmwt  Radio  Mfg.  Co. 

BOSTON,  MASS. 

Atlantic  Radio  Co* 

88  Broad  Street 
BROOKLYN,  N.  Y. 

Kelly  A Phillips  Electric  Co* 
312  Flatbush  Are. 

BRONX,  NEW  YORK 
Amateur  Wireless  Equipment 
Co., 

1390  Prospect  Ave. 

CHICAGO,  ILL. 

Chicago  Radio  Laboratories, 
1316  Carmen  Ave. 

EUREKA,  PEORIA, 
ILLINOIS 
Klaus  Radio  Co. 


KANSAS  CITY,  MO. 

McCreary  Radio  Supply, 

4th  & Delaware  Sts. 

LOS  ANGELES,  CALIF. 

The  Wireless  Shop, 

511  W.  Washington  St. 
MONTREAL,  CAN. 

J.  B.  Miller, 

1600  Hutchison  St. 

McKeesport,  pa 

K.  & L.  Electric  Co* 

427  Olive  Street. 

NEW  ORLEANS,  LA. 

L.  A Rose, 

121  Camp  Street 
NEWARK,  N.  J. 

A H.  Corwin  A Co., 

4 West  Park  Street. 
NEWCASTLE,  PA 
Pennsylvania  Wireless  Mfg.  Co., 
507  Florence  Ave.  “8HA” 

PHILADELPHIA  PA 

Philadelphia  School  of  Wireless 

Telegraphy, 

Broad  and  Cherry  Streets. 
PROVIDENCE,  R.  I. 

Rhode  Island  Elec.  Equip.  Co* 

45  Washington  Street. 


PITTSBURG,  PA 
Radio  Electric  Co* 

3807  5th  Ave.  ! 

SEATTLE,  WASH. 

Northwest  Radio  Service  Co., 
609  Fourth  Ave. 

SCRANTON,  PA 
Shotton  Radio  Mfg.  Co., 

P.  O.  Box  3 

Branch  8 Kingsbury  St, 
Jamestown,  N.  Y. 

SPRINGFIELD.  MASS. 

Electric  Service  Co., 

585  Armory  Street. 

ST.  LOUIS,  MO. 

The  Ben  wood  Specialty  Co. 
3424  Olive  Street 

TORONTO,  ONT*  CAN. 

The  Vimy  Supply  Co* 

585  College  Street. 

WASHINGTON;  D.  C. 

National  Radio  Supply  Co* 
808  9th  St,  N.W. 

WICHITA  KAN. 

The  Cosradio  Co* 

1725  Fairmount  Ave. 


Responsible  Dealers : Write  for  interesting  sales  proposition  on  Radisco  apparatus 
If  none  of  the  above  agencies  are  in  your  vicinity , communicate  with 


RADIO  DISTRIBUTING  COMPANY 


Newark,  New  Jersey 
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A MORE  COMPREHENSIVE 

WICONY  SERVICE 

The  Radio  Art  has  long  known  WICONY  to  stand  for 
perfection  as  applied  to  Navy,  Army  and  Commercial 
Radio  Apparatus. 

The  Radio  Art  will  now  know  WICONY  to  stand  also  for 
perfection  as  applied  to  specially  designed  amateur  and 
experimental  radio  apparatus. 

Radio  dealers,  amateurs  and  experimenters  have  been 
freely  consulted.  Therefore,  the  new  service  is  really 
yours--prepared  by  men  who  would  consider  the  matter 
from  YOUR  point  of  view. 

If,  at  any  time,  you  can  help  us  improve  WICONY 
service  by  suggestions,  or  otherwise,  please  let  us 
hear  from  you. 

Sincerely  yours, 

WIRELESS  IMPROVEMENT  CO. 

* 

NEW  TWO- STAGE  AMPLIFIER 


So  designed  that  the  telephones  can  be  plugged  into  any 
one  of  three  jacks  to  obtain,  ( I ) the  input  signal  strength, 
(2)  amplification  from  one  vacuum  tube,  or  (3)  total 
amplification,  from  both  tubes. 

With  total  amplification,  unusually  strong  signals  are  ob- 
tained from  formerly  weak  signals.  This  amplifier  was 
specially  designed  for  the  Marconi-Moorehead-De  Forest 
tubes  but  it  is  very  efficient  for  all  types. 

Fully  described  in  bulletin  6A. 

Two  stage  audio  frequency  amplifier  Type  _ 

W I 16S  A.  Over  all  dimensions  H.  9%  in.  Price  $69.00 
W.  6%  ia.  D.  4%in.  Shipping  weight  7 lbs.  1 — ' 

BULLETINS:  Ask  to  be  put  on  our  bulletin  mailing  list. 
A small  fee  of  10  cents  is  charged  to  assure  us  of  your 
serious  interest. 

DEALERS:  It  will  pay  you  to  write  us  in  regard  to  this 
new  Wicony  service.  Dealers  claim  our  proposition  is  most 
liberal  and  profitable.  Write. 


NOTE:  The  panel  of  our  new  in- 
strument* are  biased  at  the  base. 
No  marred  panels  or  worn  screws. 
Panel  removed  in  10  seconds. 


WIRELESS  IMPROVEMENT  COMPANY,  Inc. 

Radio  Engineers  and  Manufacturers 

47A  West  Street  New  York,  U.  S.  A. 


If  this  page  is  cot  oat  and  appended  to  Ike  same  page  cat  from  the  editions  to  fol- 
low, a complete  file  of  wy  interesting  information  wi)l  soon  be  available.  (No,  9) 
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Television,  a New  Radio  Development 

"pROM  England  comes  announcement  of  two  develop* 
-*■  ments  in  wireless  transmission,  both  picturesque,  one 
indeed  bordering  upon  the  realm  of  the  fantastic  and 
marvellous.  H.  Grinnell  Matthews,  an  English  experi- 
menter, avers  that  he  has  made  encouraging  progress 
with  a “television”  device  which  will  make  it  possible  to 
witness,  almost  instantaneously,  events  that  are  actually 
happening  far  away. 

He  also  announces  that  he  has  successfully  photo- 
graphed sound  waves  and  reproduced  them  from  the 
photographs  with  the  aid  of  electricity.  This  would  make 
possible  a practical  “talking  movie.” 

However,  the  television  announcement  was  skeptically 
received  by  some  American  wireless  experts.  Dr.  Alfred 
N.  Goldsmith,  secretary  of  the  Institute  of  Radio  En- 
gineers, doubts  whether  this  wonder  is  to  come  to  pass. 

“If  an  entirely  new  principle  of  sound  and  light  trans- 
mission has  been  discovered,”  said  Dr.  Goldsmith,  “it  is 
possible  that  the  scheme  will  be  successful ; but  from  the 
data  at  hand  I should  judge  that  these  discoveries  are  not 
much  more  than  the  annual  rediscoveries  which  are  so 
common  in  radio  work. 

“Every  little  while  some  amateur  ‘discovers'  something 
strange  and  marvellous  in  radio  work — only  to  find  that 
he  has  ‘discovered’  a fact  already  familiar  to  research 
workers.  Therefore,  unless  something  revolutionary  in 
science  has  been  unearthed  in  England,  there  probably  is 
nothing  new  in  these  devices.” 

Dr.  Goldsmith  added  that  the  transmission  of  images 
over  long  distances  was  not  only  possible,  but  that  fairly 
successful  experiments  had  been  made  with  the  process. 
The  basis  of  image  transmission  is  selenium,  an  element 
not  unlike  sulphur.  Selenium,  in  the  dark,  is  an  in- 
sulator; but  when  light  is  thrown  on  it,  it  permits  an 
electric  current  to  pass  through. 


Radio  Dom  Double  Doty  in  Sky  Piloting 

SERMONS  are  being  sent  through  the  sky  in  Kansas 
now.  Dr.  Clayton  B.  Wells,  a minister  at  Wichita, 
Kan.,  has  his  sermons  sent  broadcast  every  evening  by  a 
member  of  his  congregation  who  has  an  amateur  station 
at  his  home. 

The  idea  occurred  to  C.  A.  Stanley,  of  Wichita,  after 
sending  out  a “QST”  one  Sunday  night  as  to  how  many 
station  operators  had  attended  church  service  that  day. 
Of  the  300  in  his  territory  very  few  attended.  He  wire- 
lessed them,  inquiring  if  they  would  care  to  take  the  ser- 
mon every  Sunday  night. 

From  the  cow  country  of  the  Texas  Panhandle,  the 
mountains  of  Colorado  and  the  rural  sections  of  Iowa 
came  back  a request  to  shoot  out  the  sermons.  Stanley 
proceeded  to  shoot  and  he  has  been  sending  out  the  ser- 
mons for  several  weeks.  He  attends  the  morning  service 
and  takes  note  of  the  sermon.  The  sermons  are  wire- 
lessed between  7 and  7:30  o’clock  in  the  evening. 


Argentina  Plans  Elaborate  Cownartaal  Radio  Service 

"D  ADIO  service  in  Argentina  is  soon  to  be  augmented 
and  devoted  to  commercial  uses,  it  is  announced. 
The  installations  at  present  in  use  are  employed  mostly 
for  Government  despatches. 

Radio  stations  are  to  be  set  up  at  the  Patagonian  ports 
of  Gayman,  Rawson  and  Puerto  Gallegos  and  one  at  Bue- 
nos Aires.  It  is  intended  later  to  supplement  them  with 
others  at  Corrientes,  Bahia  Blanca,  Comodoro,  Rivadavia 
and  Ushuaia.  Stations  already  existing  will  be  increased 
in  power. 


"La  Tour  Blanche”  of  Saloniki.  Greece,  one  of  the  most  important  British 
wireless  stations  during  the  war.  (See  description  on  page  8) 


Night  Landing  of  Mail  Plane  by  Means  of  Radio 

Vl/rIRELESS  calls  for  aid  sent  out  by  a government 
mail  airplane  which  faced  a descent  in  the  dark, 
enabled  the  plane  to  make  a safe  landing.  Delayed  an 
hour  by  a wind  storm  on  the  last  lap  of  a journey  from 
New  York  to  Chicago,  the  radio  operator  on  the  plane 
sent  out  calls  while  approaching  Chicago  to  light  the 
landing  field  and  prepare  for  the  machine’s  descent. 

The  message  was  picked  up  by  the  wireless  operator  at 
Great  Lakes  Naval  Training  Station  and  on  several  ama- 
teur wireless  outfits  and  relayed  to  the  landing  field  by 
telephone.  The  plane,  which  carried  three  passengers 
and  1,200  pounds  of  mail,  lpt^dtd 
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Radio  Messages  Sent  From  Old  Tower  That  Once 
Served  as  Prison  of  Torture 

ON  the  top  of  the  ‘.Tour  Blanche” — the  notorious 
“Bloody  Tower”  of  Saloniki,  Greece — the  British 
erected  a wireless  station  that  enabled  them  to  keep  in 
touch  with  their  ships  in  the  Mediterranean  and  Aegean 
Seas.  This  was  one  of  the  most  important  of  Allied 
“talking-points,”  which  were  spread  over  the  earth's 
surface,  and  its  messages,  relayed  to  all  posts  of  the 
Western  World,  played  an  important  part  in  the  final 
victory  of  the  Allies. 

This  tower  of  stone  has  lived  through  a long  and  color- 
ful history.  Centuries  ago  it  was  built  by  the  Turks, 
and  it  is  said  that  it  was  used  as  a house  of  torture  and 
execution  for  political  prisoners.  Under  the  Turkish 
regime  in  the  Near  East  many  Christians  of  European 
countries  are  supposed  to  have  perished  in  this  tower. 

Saloniki,  situated  at  the  head  of  the  gulf  of  the  same 
name,  is  second  only  to  Constantinople  as  a seaport.  It 
has  a spacious  harbor — opened  in  1901 — where  the  im- 
ports for  Macedonia,  Albania  and  Serbia  are  received. 
Exports  from  this  port  consisted  chiefly  of  grain,  flour, 
chrome,  manganese,  hides  and  tobacco.  In  recent  years 
these  countries  have  been  so  depleted  of  men  and  prod- 
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Members  of  the  New  York  University  reserve  officers  training  corps 
operating  a field  wireless  set 


ucts  that  they  have  not  been  able  to  supply  their  own 
industrial  wants,  to  say  nothing  of  exportation. 

Prior  to  the  Turkish  Revolution  of  1908,  Saloniki  was 
the  headquarters  for  the  Young  Turks.  The  city  sur- 
rendered to  the  Greeks  in  the  Balkan  War,  November, 
1912,  and  is  now  a part  of  Greater  Greece.  Its  present 
population,  mainly  Jews,  is  estimated  at  174,000. 

The  strategic  importance  of  Saloniki  cannot  be  over- 
estimated, and  was  one  reason  for  the  location  of  the 
British  Wireless  Station  at  this  point.  During  normal 
times,  it  possesses  railway  connections  with  Constanti- 
nople, Vienna,  and  Paris,  besides  Nish,  Uskub,  and 
Monastir,  in  Serbia. 

Given  a strong  wireless  station  to  supplement  its  ship- 
ping and  harbor  facilities,  it  became  a port  of  real  naval 
value.  From  their  keys  in  the  old  stone  tower  overlook- 
ing the  waters  of  the  Aegean,  these  British  wireless 
operators  could  talk  to  their  commanders  and  comrades 
all  over  the  Near  East.  Strong  radio  stations  were  main- 
tained by  the  British  on  the  Island  of  Modros,  at  the 
entrance  of  the  Dardanelles,  on  Lemnos,  at  Suda  Bay  in 
Crete,  and  on  Malta.  From  these  wireless  posts,  many 
instructions  were  issued  to  the  British  submarines,  which 
had  their  base  at  Mitylene. 

During  the  Allied  occupation  of  the  city,  the  old  Turk- 
ish citadel  became  the  headquarters  for  the  press  and 
censorship  bureaus  and  the  base  headquarters  for  the 


American  Red  Cross.  Many  tons  of  food,  clothes,  and 
medicines  were  unloaded  from  the  ships  anchored  at  its 
docks,  and  transported  by  slow  train,  motor  car,  and  pack- 
mule  to  the  remote  districts,  whose  people  were  hungry, 
sick  and  naked.  The  work  of  Red  Cross  doctors  and 
nurses  has  improved  the  conditions  of  sanitation  and 
health  throughout  the  Balkans,  and  saved  many  lives. 

French  Scientist  Predicts  Synchronized  “ Voice- 
Movies”  by  Means  of  Radio 

OUT  of  the  void  into  every  moving  picture  theatre, 
synchronized  with  all  the  movements  shown  on  the 
film,  will  come  in  the  near  future  the  voices  of  the  actors 
as  they  play  their  parts.  Such  is  the  dream  of  Professor 
Edouard  Branly,  expert  on  wireless  telephony. 

The  success  of  the  concert  given  by  Mme.  Melba  at 
Chelmsford,  England,  to  all  the  wireless  telephone  lis- 
teners in  London,  Paris,  Berlin,  Rome  and  Christiania,  is 
his  text.  Soon,  he  declares,  everyone  will  be  able  to  stay 
at  home  and  hear  any  concert  he  wishes,  and  for  all  the 
movies  one  orchestra  will  be  sufficient. 

He  even  goes  further.  Groups  of  motion  picture 
theatres,  he  declares,  will  throw  the  same  film  on  the 
screen  at  the  same  instant,  while  the  actors  will  speak 
their  parts  into  wireless  telephone  instruments  thus  se- 
curing the  synchronization  which  is  impossible  with  the 
talking  machine,  and  in  the  days  to  come  the  movies  will 
become  the  serious  rivals  of  the  theatre. 

The  only  difficulty  foreseen  seems  to  be  the  breaking  of 
the  film  while  the  voices  go  on  without  action.  , 

Sweden  Adopts  Radiophone  fo  Aid  Fishing  Industry 

VJU IRELESS  telephone  receivers  are  being  placed  by 
” the  Swedish  Government  on  fishing  craft,  so  the 
fishers  may  be  warned  of  bad  weather  and  informed 
where  good  catches  of  herring  may  be  expected.  As  no 
transmitters  will  be  placed  on  the  boats  the  fishers  will  not 
be  able  to  communicate  with  other  vessels  nor  with  wire- 
less stations  on  sho^e. 


Marconi’s  Wireless  Telegraph  Company  of  London 
Declares  Dividend 

'T'HE  Radio  Corporation  of  America,  which  recently 
A succeeded  the  Marconi  Wireless  Telegraph  Com- 
pany, has  received  information  from  London  that  the 
Marconi  Wireless  Telegraph  Company,  Limited,  the 
British  company,  had  earned  a profit  of  £1,220,000  in 
1919,  including  £590,000  damages  from  the  British  Gov- 
ernment. Directors  of  the  British  Company  have  de- 
clared a final  dividend  of  15  per  cent,  on  ordinary  and 
preference  shares,  together  with  a bonus  of  5 shillings  per 
share.  New  shares  issued  last  December  to  former  stock- 
holders do  not  participate  in  the  dividend  and  bonus.  The 
statement  showed  that  £955,000  was  carried  forward  to 
surplus. 


French  Conducting  Radio  Research  in  the  Pacific 

~\T ALUABLE  experiments  in  wireless  telegraphy  are 
’ being  conducted  by  the  French  war  sloop  Aldebaran, 
which  has  been  cruising  in  the  Pacific  near  the  Chatham 
and  Bounty  Islands.  Lieutenant  Guierre,  wireless 
expert,  will  probably  submit  the  result  of  his  experiments 
to  the  international  wireless  conference  in  Washington 
shortly.  He  states  that  the  wireless  “reception”  in  New 
Zealand  from  French  instruments  is  of  special  interest  to 
continental  experts,  as  New  Zealand  is  practically  the 
antipode  of  France.  It  is  claimed  that  the  Aldebaran  is 
carrying  out  for  the  first  time  a truly  comprehensive  sys- 
tem of  measuring  the  strength  of  “receptions.” 
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Submarine  Wireless  Perfected 

'T'HE  last  annual  report  of  the  Bureau  of  Standards 
states  that  members  of  the  bureau’s  staff  have 
developed  very  successful  methods  of  communicating  with 
submerged  submarines  by  radio-telegraphy.  With  a 
single-turn  coil  or  loop  attached  to  the  outside  of  the  sub- 
marine, signals  can  be  received  as  well  when  the  vessel  is 
submerged  as  when  it  is  at  the  surface.  It  is  also  possible 
to  transmit  from  a submerged  submarine  a distance  of 
twelve  miles.  Thus  it  becomes  possible  for  a ship  and  a 
submarine  to  exchange  recognition  signals. 

A coil  aerial  is  a satisfactory  direction  finder  when  sub- 
merged and  readily  receives  signals  transmitted  thousands 
of  miles,  just  the  same  as  when  used  in  the  air.  The  navy 
has  equipped  its  larger  submarines  with  this  apparatus. 


Mother  of  Marconi  Die* 


TkT  RS  Marconi,  mother  of  Guglielmo  Marconi,  the  in- 
ventor,  died  June  15.  She  was  an  Irish  woman  and 
the  widow  of  Giuseppe  Marconi,  of  Bologna. 


France  Plans  Extensive  Wireless  Service 

'T'HE  success  of  the  French  Government’s  wireless  ser- 
vice  between  the  Continent  and  Algiers  is  assured. 
The  Ministry  of  Telegraphs  is  preparing  a scheme  for 
the  extension  of  the  wireless  service  which  will  involve 
the  erection  of  several  stations  and  the  inauguration  of 
commercial  as  well  as  official  wireless  service  between 
France  and  America,  Germany,  Italy  and  Constantinople. 
It  is  proposed  also  to  erect  stations  in  important  French 
cities,  thereby  relieving  the  pressure  of  the  land  wires, 
and  if  the  Government  provides  for  it  in  the  budget  the 
French  colonies  and  island  possessions  are  to  be  linked  up 
by  wireless  next  year. 

The  first  wireless  extension  to  be  attempted  was  com- 
munication with  the  United  States,  messages  being  sent 
from  a station  near  Lyons  and  received  by  United  States 
naval  stations,  where  they  are  transferred  to  the  tele- 
graph lines.  This  service  has  been  used  for  the  last  few 
months  by  several  American  newspapers. 


Radio  Banking  Service  on  the  High  Seas 


WIRELESS  banking  is  a success  aboard  the  ex-Ger- 
man liner  Imperator.  The  Cunarder  has  established 
the  first  sea  bank  with  a safe  large  enough  to  carry  a huge 
amount  of  ready  cash.  Drafts  on  shore  banks  are  honored 
and  money  transferred  by  radio. 


Results  of  Marconi’s  Recent  Radio  Cruise 


SIGNOR  MARCONI,  the  wireless  expert,  has  improved 
the  wireless  compass,  according  to  the  London  Daily 
Mail,  which  will  emit  wireless  warnings  in  a fog  and  by 
the  aid  of  it  he  can  tell  which  is  on  the  port  and  which  is 
on  the  starboard  side  of  a vessel.  The  Mail’s  corre- 
spondent at  Rome  quotes  him  as  follows  with  reference  to 
his  recent  cruise  in  the  Electra  in  search  of  new  data  to 
be  used  in  the  development  of  wireless : 

“We  steered  the  yacht  the  whole  way,”  he  said,  “by  the 
use  of  a wireless  direction  finder  and  kept  away  from  the 
rocks  off  Cape  Finisterre,  northwest  Spain,  exclusively 
by  its  use.  Most  of  the  time  we  were  able  to  locate  our 
position  by  magnetic  intersections  on  land  stations. 

“We  made  one  fairly  important  discovery.  I have 
evolved  an  improved  wireless  compass  by  which  I can  tell 
which  is  the  port  (left)  and  which  is  the  starboard  (right) 
side  of  a ship.  It  will  emit  wireless  warnings  instead  of 
fogblasts."  Senator  Marconi  went  on : 

“I  kept  in  touch  with  England  for  a time  by  wireless 
telephone,  our  instrument  having  a radius  of  450  miles. 


I also  conducted  business  by  the  same  means  between  Se- 
ville and  Lisbon. 

“We  had  great  fun  on  the  way  out,  having  musical 
evenings  with  Chelmsford,  Essex.  They  put  on  the  latest 
tunes  on  the  gramophone  at  Chelmsford  and  we  heard 
them  plainly.  We  applauded  and  they  thanked  us. 

“The  wireless  telephone  worked  splendidly  through- 
out and  was  clearer  than  a land  telephone. 

“My  cruise  is  only  half  finished.  The  yacht  is  at  Spezia 
and  I intend  to  return  to  England  in  her  in  about  a fort- 
night. The  voyage  should  result  in  several  improvements 
and  new  inventions  being  patented.” 

Senator  Marconi  naturally  is  inclined  to  be  reticent  on 
this  subject,  but  he  gave  the  impression  that  he  will 
shortly  announce  the  perfecting  of  the  existing  wireless 
direction-finding  gear,  enabling  ships  to  steer  clear  of  one 
another  by  this  means  alone  in  thick  weather.  Also  that, 
although  the  day  when  ships  may  dispense  with  the  use 
of  lighthouses  is  not  yet,  vessels  may  soon  be  able  by 
simple  wireless  means  to  avoid  rocks  as  Senator  Marconi 
did.  Senator  Marconi  is  also  probing  the  origin  of 
atmospheric  or  electric  storms  and  how  to  combat  them. 
He  encountered  one  when  he  was  off  Algiers. 
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Firemen  operating  a wireless  telephone  installed  on  rear  of  fire  tender 


Manitoba  to  Use  Radiophone 

P XPERIMENTS  conducted  at  the  request  of  the  Ma- 
nitoba  government  with  wireless  telephone  apparatus 
between  Winnipeg  and  Portage  la  Prairie,  80  miles  away, 
have  been  successfully  concluded  and  a second  step  in  the 
experiments  is  about  to  be  taken,  when  conversations  will 
be  attempted  between  Winnipeg  and  Ft.  William,  a dis- 
tance of  nearly  400  miles.  The  experiments  are  being 
taken  with  a view  to  testing  out  a proposed  system  of 
wireless  to  be  installed  in  northern  Manitoba. 

Mining  districts  and  fur  marketing  centers  are  far  scat- 
tered and  sparsely  settled.  Land  wires  are  costly  to  in- 
stall and  to  maintain  owing  to  falling  trees  in  the  bush 
country.  It  is  proposed  to  establish  some  dozen  stations 
at  central  points  in  as  many  districts  of  the  northland, 
and  these  will  in  turn  be  given  communication  with  the 
outside  by  a station  of  larger  power  at  The  Pas,  which 
will  work  with  another  similar  station  at  Swan  River, 
250  miles  south  of  the  former  place,  and  in  the  well  set- 
tled portion  of  the  Province. 

Should  wireless  telephony  prove  successful  it  is  prob- 
able that  the  Manitoba  government  will  assume  control 
over  this  form  of  communication,  just  as  it  has  the  tele- 
phones, and  that  the  wireless  will  be  incorporated  in  the 
government  telephone  system.  In  this  way  the  govern- 
ment may  be  able  to  give  service  to  many  isolated  points, 
notably  in  mining  sections  east  of  Lake  Winnipeg  which 
cannot  now  be  reached  by  land  wires. 
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New  York  Radio  Central  Station 

Details  of  a Super-powered  Radio  Station  to  be  Erected 
Near  New  York  for  Communication  with  Five  Nations 


"C'OR  more  than  two  dec- 
A ades  the  wonders  of 
wireless  have  so  unceasing- 
ly intrigued  the  public  im- 
agination that  it  would  ap- 
pear little  remained  to  be 
accomplished  in  develop- 
ments of  revolutionary 
character.  Yet,  once  again, 
it  is  disclosed  that  a start- 
ling conception  in  wireless 
communication  has  been 
quietly  brought  to  a point 
of  realization.  On  the 
north  shore  of  Long  Island, 
near  New  York,  the  Radio 
Corporation  of  America  is 
about  to  begin  construction 
of  a super-powered  radio 
station  that  will  simultan- 
eously send  to  and  receive  messages  from  five  great 
nations  of  other  continents. 

The  bare  announcement  presages  a new  era  in  com- 
mercial radio  communication.  It  is  one  conceived  in  the 
convention-defying  spirit  which,  coupled  with  engineer- 
ing skill,  has  brought  about  the  expansion  of  wireless  to 
its  present  status  as  a world-wide  public  utility.  Instantly 
obvious  is  the  fact  that  the  plan  will  result  in  the  contri- 
bution of  an  important  means  of  breaking  down  America’s 
isolation  from  the  peoples  of  certain  other  continents  and 
open  up  visions  of  communication  possibilities  which, 
through  inherent  limitations,  could  never  be  realized  by 
the  undersea  cables. 

The  new  and  great  medium  of  far-reaching  economic 
and  political  influence  will  bear  the  name  New  York 
Radio  Central  Station,  the  steel  towers  of  which  will 
arise  on  a 6,400-acre  tract,  comprising  nearly  ten  square 
miles  of  land  lying  east  of  Port  Jefferson,  with  a long 
frontage  on  Long  Island  Sound.  The  preliminary  engi- 
neering studies  nave  been  completed,  contracts  for  all 
the  construction  materials  are  being  let,  and  a force  of 
radio  experts,  after  months  of  preparation,  will  im- 
mediately take  the  big  job  in  hand. 

A definite  idea  of  the  ultra-modern  character  of  this 
radio  plant  may  be  gained  from  the  observations  of 
Edward  J.  Nally,  president  of  the  Radio  Corporation  of 
America,  under  whose  direction  the  world  wide  wireless 
system  has  emerged  from  an  idea  into  a reality.  “Every- 
one at  all  familiar  with  wireless,”  said  Mr.  Nally,  "knows 
that  at  Nauen,  Germany,  and  Bordeaux,  France,  are  two 
of  the  largest  stations  in  the  world.  Up  to  now  they  have 
been  viewed  with  admiration;  consider,  then,  the  tre- 
mendous advance  represented  in  this  latest  step;  the 
New  York  Radio  Central  Station,  in  the  aggregate,  will 
be  five  times  more  powerful  than  either  of  these!” 

He  explained  that  there  will  be  five  complete  transmit- 
ters, each  one  a duplex  unit  with  a corresponding  receiv- 
ing station  located  nearhy.  All  five  transmitters  and  the 
five  receivers  will  operate  simultaneously  and  will  trans- 
mit and  receive  messages  over  thousands  of  miles  con- 
tinuously during  day  and  night. 

“New  York  will  be  the  direct  focal  point  of  world's 
intelligence  in  an  entirely  new  sense  under  this  com- 
munication scheme,”  he  continued.  “As  soon  as  the  sta- 
tion is  completed  immediate  message  service  will  be 
established  with  France  and  Germany  to  supplement  the 
existing  commercial  circuits;  ultimately,  radio  from  this 
station  will  connect  up  Buenos  Aires  and  other  points  in 


South  America,  and  ether- 
wave  messages  will  be 
flashing  to  and  from  Po- 
land, Sweden,  Denmark 
and  other  European  coun- 
tries. Like  the  ripples  that 
race  in  circles  over  a pond 
when  a stone  is  dropped  in 
the  water,  the  electro-mag- 
netic waves  from  this  sta- 
tion will  soon  encompass 
practically  the  whole  of  the 
civilized  globe.  It  is  a 
plant  that  dwarfs  all  exist- 
ing wireless  stations  into 
insignificance ; a single  unit 
will  have  power  and  range 
the  equivalent  of  the 
largest  wireless  stations  in 
the  world  today. 

“The  form  of  aerial  construction,  too,  is  wholly  a new 
departure.  From  the  central  power  house  six  spans  of 
aerial  wire  will  radiate  out  in  a star  pattern  to  a distance 
of  more  than  one  mile  from  the  center.  The  wires  of 
this  huge  antenna  will  be  supported  on  self-supporting 
steel  towers,  each  400  feet  in  height,  with  the  wires  sus- 
pended at  the  top  between  150- foot  cross  arms.  Each 
of  the  six  antennae  will  have  twelve  towers,  forming  so 
to  speak,  the  spokes  of  a giant  wheel  fashioned  out  of 
seventy-two  miniature  replicas  of  the  famous  Eiffel 
Tower  in  France.  Five  of  these  antennae  spokes  will 
be  used  for  regular  service  while  the  sixth  is  reserved 
for  emergency  operation. 

“Far  more  impressive  than  physical  appearance,  how- 
ever, will  be  the  things  the  eye  cannot  encompass,”  Mr. 
Nally  explained.  “Appreciate,”  he  said,  “that  in  the 
wires  forming  each  spoke  of  the  gigantic  wheel  there 
will  be  generated  a power  equal  to  the  greatest  of  present 
day  trans-oceanic  wireless  stations;  then  comprehend, 
if  you  can,  the  fact  that  all  five  of  these  powers  cap  if 
desired,  be  combined  into  one,  for  signaling.  A tele- 
graphic signal  created  out  of  such  tremendous  electro- 
magnetic energy  could  encircle  the  entire  globe! 

‘*But  that  is  not  all.  The  apparatus  and  system  which 
will  be  installed  for  each  of  the  five  units  will  be  the  same 
as  that  at  present  in  our  New  Brunswick  (N.  J.)  sta- 
tion from  which  the  voice  of  Secretary  of  the  Navy 
Daniels  was  carried  to  President  Wilson  when  he  was 
at  sea  aboard  the  U.  S.  S.  ‘George  Washington.’  In 
a number  of  experimental  tests  the  voice  has  been  carried 
by  this  radio  telephone  over  distances  of  2,500  miles 
with  complete  success.  This  leads  us  to  state  very  defi- 
nitely that  before  long  a direct  wireless  telephone  service 
will  be  established  with  foreign  countries.” 

Every  exacting  requirement  of  commercial  radio  mes- 
sage service  will  be  satisfied  fully  in  the  apparatus  and 
system  of  circuits  with  which  the  great  station  will  be 
equipped.  The  generation  of  the  energy  required  to  span 
thousands  of  miles  will  be  effected  by  Alexanderson 
alternators,  powerful  machines  constructed  by  the  Gen- 
eral Electric  Company,  which  have  made  it  possible  to 
carry  the  radio  signals  through  space  by  continuous  wave 
trains,  instead  of  by  the  interrupted  or  discontinuous 
waves,  generated  by  systems  using  the  old-time  “spark 
discharge”  apparatus.  Taken  by  itself,  the  Alexanderson 
alternator  is  an  achievement  rivaling  the  design  of  the 
new  world-wide  station.  This  machine  is  the  concrete 
expression  of  an  ideal  which  electrical  engineers  have 


200-Kilowatt  Alexanderson  Alternator,  which  is  part  of  the 
equipment  the  Station 
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View  showing  the  location  and  tremendous  size  of  the  New  York  Radio  Central  Station — It  will  cover  6,400  acre*  of  land  east  of  Port  Jefferson,  Long  Island,  with  a long 
frontage  on  Long  Island  Sound.  This  most  powerful  station  will  have  five  complete  transmitters,  each  one  a duplex  unit  with  a corresponding 

receiving  station  located  nearby 
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held  for  many  years,  for  it  represents  a perfected  gen- 
erator of  high  frequency  electrical  oscillations  constructed 
along  the  lines  of  the  ordinary  power  house  dynamo.  The 
problems  solved  by  Mr.  Alexanderson,  chief  engineer  of 
the  Radio  Corporation,  were  thought  insurmountable. 
Because  the  transmission  of  radio  signals  requires  alter- 
nating currents  of  frequencies  a thousand  times  or  more 
in  excess  of  those  used  in  power  engineering,  it  was  con- 
sidered beyond  the  range  of  practicability  to  obtain  such 
currents  from  a dynamo.  In  the  Alexanderson  alternator 
equipment,  the  new  station  will  have  a source  of  energy 
proven  as  reliable  as  the  power  dynamo,  yet  creating 
a steady  stream  of  electromagnetic  oscillations,  which  will 


The  office  in  New  York  City,  where  Marconi frema  for  England.  Norway, 
Hawaii  and  Japan  are  handled  daily,  will  alao  handle  the  New  York 
Radio  Central  Station'i  buaineis  by  means  of  distant  control 


permit  telegraphic  signaling  at  very  high  speeds.  So 
efficient  and  reliable  has  the  Alexanderson  200-kilowatt , 
alternator  installed  at  New  Brunswick  proven  itself, 
that  leading  radio  experts  of  Europe  have  made  special 
trips  of  investigation  to  the  United  States  to  view  its 
performance;  now  this  already  famous  single  machine 
is  to  be  duplicated  and  installed  in  the  New  York  Radio 
Central  Station;  but  this  time  there  will  be  two  200- 
kilowatt  machines  for  each  transmitting  station — ten 
in  all.  The  achievement,  from  a radio  engineering  stand- 
point has  nothing  approaching  a parallel : ten  alternators, 
2000  kilowatts,  3000  horsepower — an  astounding  force  to 
concentrate  in  realization  of  a dream  to  transmit  mes- 
sages over  the  world  to  all  points  of  the  compass  from 
a single  source! 

Mr.  Nally  emphasized  another  forward  step  in  engi- 
neering which  will  be  incorporated  in  the  super-station. 
“We  will  utilize  what  is  termed  a multiple  tuned  antenna, 
which,”  he  explained,  “materially  reduces  the  wasteful 
electrical  resistance  of  the  long,  low,  flat-top  aerials  for- 
merly used.  A great  saving  in  power  is  thus  effected; 
in  fact  for  the  same  power  input  formerly  used  for  a 
single  station,  six  times  the  effectiveness  at  a distance 
is  obtained.  In  other  words,  we  obtain  with  this  antenna 
the  same  effect  at  a distance  with  200  kilowatts  input, 
as  would  be  obtained  from  the  old  type  of  antenna  with 
1200  kilowatts  input.  This  new  type  of  antenna  is  the 
equivalent  of  six  independent  radiators,  all  operating  in 
unison  at  the  same  wave  length  and  for  the  complete 
station  with  its  five  antennae  units,  the  power  required 
will  be  less  than  20  per  cent  of  that  formerly  necessary. 
The  project,  however,  contemplates  additional  possibili- 
ties. To  illustrate:  We  may,  in  many  cases,  utilize  but 
one-half  of  a single  spoke  of  the  antenna  system  for 
communication  service  to  a certain  point.  On  this  basis, 
the  Long  Island  Station  will  ultimately  permit  simul- 


taneous transmissions  to  a maximum  number  of  ten 
points  in  the  world,  thus  doubling  the  communication 
facilities  originally  planned. 

“The  receiving  aerials  are  of  a new  type,  tpo ; they 
have  been  designed  for  operation  with  the  Weagant  sys- 
tem of  static  elimination,  which,  by  a combination  of 
opposed  electrical  circuits,  nullifies  the  long-dreaded  ef- 
fects of  atmospheric  electricity  and  makes  possible  unin- 
terrupted reception  from  foreign  countries  under  all 
weather  conditions.  We  break  away  from  precedent 
once  again,  in  locating  our  receiving  units  only  eighteen 
miles  from  the  multiplex  transmitting  equipment,  instead 
of  following  the  existing  practice  of  establishing  bne 
transmitter  and  one  receiver  in  one  locality  and  restrict- 
ing the  service  of  the  circuit  to  one  oversea  destination.” 

The  arrangements  for  distant  control  of  the  New  York 
Radio  Central  Station  follow  the  same  policy  of  concen- 
tration. In  Broad  Street,  the  heart  of  New  York’s 
financial  district,  the  company’s  public  telegraph  office 
is  being  re-equipped  to  handle  the  new  station’s  messages 
along  with  the  Marconigrams  which  are  now  received 
for  England,  Norway,  Hawaii  and  Japan.  Thus 
messages  for  any  of  the  five  additional  countries 
reached  by  the  new  station  will  be  received  in  the  New 
York  City  office  and  dispatched  direct  from  a series  of 
operators’  keys  and  relays  which  will  operate  the  power- 
ful transmitting  circuits  located  miles  away  out  on  Long 
Island.  Messages  from  over  the  ocean  will  ultimately 
be  received  in  the  same  manner,  receipt  and  delivery  of 
the  actual  messages  being  effected  by  the  customary 
messenger  boy  service  direct  to  the  home  or  office  of 
the  user  of  the  trans-oceanic  wireless. 

It  is  expected  eventually  to  install  apparatus  for  high 
speed* transmission  and  reception,  which  will  be  under 
the  supervision  of  a trained  staff  of  operators,  along 
with  which  there  will  be  the  usual  staff  of  expert  Morse 
operators,  who  will  work  .those  circuits  over  which  liigh 
speed  transmission  is  not  taking  place. 

Countless  details  of  great  technical  interest  and  engi- 
neering importance  are  embraced  in  the  specifications  for 
the  station,  prepared  by  combining  the  personnel  of  the 
Radio  Corporation  and  the  General  Electric  Company, 
an  arrangement  made  possible  by  the  recent  merger 
effected  by  these  interests  and  the  absorption  of  the  Mar- 
coni Wireless  Telegraph  Company  of  America.  Even  to 
the  uninitiated  in  technical  matters  this  gives  assurance  of 
perfection  of  detail  in  design;  equally  certain  results 
will  follow  in  the  manufacture  of  the  apparatus  which 
has  been  delegated  to  the  General  Electric  Company, 
while  the  construction  of  the  station  will  be  under  direc- 
tion of  the  engineering  staff  of  the  Radio  Corporation. 
As  Mr.  Nally  expressed  it:  “The  great  task  is  well 
begun  and  will  progress  steadily  to  a realization  of  a 
new  conception  of  the  conquest  of  the  barriers  Nature 
has  erected  between  the  brotherhood  of  races.  With  the 
speed,  accuracy  and  lower  cost  of  wireless,  the  new 
station  will  give  to  the  world  something  novel,  useful 
and  epoch-making  in  the  field  of  international  com- 
munication.” 


The  Board-Walk  Chair  on  the  Cover 

THE  apparatus  comprising  a radio  chair  presented  on 
the  coyer  of  this  issue  is  so  compact  that  three  per- 
sons can  sit  comfortably  in  the  chair.  It  consists  of  a 
loop,  detector  and  amplifier.  The  loop  is  of  the  flat  type 
and  measures  eighteen  inches  on  each  side,  being  wound 
with  No.  26  S.C.C.  wire.  No  coils  are  used,  tuning  being 
accomplished  solely  with  the  variable  condenser.  Sig- 
nals from  stations  over  200  miles  distant  have  been  re- 
ceived, and  the  set  is  most  effective  for  wave  lengths  of 
300  to  500  meters,  but  good  results  have  been  obtained 
at  wave  lengths  up  to  800  meters. 
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The  Alexanderson  System 

Its  Performance  and  Operation  at  the  New  Brunswick  Station 

By  Elmer  E.  Bucher 

Commercial  Dept.,  Radio  Corporation  of  America 
( Continued  from  the  July  Issue ) 


HP  HE  antennae  commonly  used  at  high-power  radio 
* stations  may  be  broadly  classified  into  two  types,  viz., 
the  long  horizontal  aerials  which  are  suspended  on  com- 
paratively low  towers,  and  the  vertical,  fan  or  umbrella 
aerials  which  are  generally*  supported  at  great  heights. 
The  flat-top  antenna  was  adopted  for  long  distance  trans- 
mission because  it  was  believed  to  have  marked  direc- 
tional properties  and  would  therefore  provide  maximum 
radiation  in  the  direction  desired  and  lesser  degrees  of 
signal  intensity  in  all  other  directions. 

Experiment  has  indicated, 


possess  a lower  joint  resistance  than  a long  antenna  of 
the  same  radiating  capacity.  The  same  result  may  be 
obtained  from  the  Marconi  flat  antenna  by  bringing  down 
leads  from  the  flat-top,  at  regular  intervals,  to  the  ground 
through  appropriate  tuning  inductances.  With  this  con- 
struction it  will  be  seen  that  the  antenna  charging  current 
has  a much  shorter  path  through  the  down  leads  than 
it  had  with  the  former  design. 

The  improved  efficiency  of  the  multiple  tuned  antenna 
has  been  amply  demonstrated  at  the  New  Brunswick 

station  where  the  resistance 
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however,  that  this  direc- 
tional effect  disappears  at 
distances  beyond  300  miles 
or  so  from  the  transmitter 
and  thus  the  benefits  of  di- 
rectional radiation  are  real- 
ized only  in  a limited  area.  • 

Beyond  this  the  flat-top  an- 
tenna has  been  found  to 
have  comparatively  high  re- 
sistance. This  may  be  said 
to  be  due  to  the  long  path 
through  which  part  of  the 
ground  current  has  to  pass 
to  the  far  end  of  the  an- 
tenna, which  is  a path  of 
relatively  high  resistance. 

This  resistance  cannot  be  1 0 

materially  decreased  by 
laying  wires  in  the  ground,  Pj*ur*  »— Curvet  showing  comp«r 
for  because  of  the  in-  .. 

ductive  impedance  of  such 

long  wires  (at  radio  frequencies)  a large  percentage  of 
the  ground  current  will  still  pass  through  the  earth. 
It  is  therefore  evident  that  if  the  length  of  the  ground 
path  in  a radiating  system  could  be  reduced,  a consider- 
able saving  of  power  would  be  effected. 

At  any  given  wave  length  the  radiation  from  an 
antenna  has  been  found  to  be  proportional  to  the  square 
of  the  effective  height  and  the  square  of  the  antennae 

1,600  h2i2. 

current.  The  exact  relation  is  W = — This 


Figure  22 — Curves  showing  comparative  signal  audibilities  obtained  from 
the  Aleaanderaon  multiple  tuned  antenna  and  the  open-ended  flat-top 

antenna 


of  the  Marconi  flat-top  has 
been  reduced  from  3.7  ohms 
to  0.5  ohm  with  the  conse- 
quent saving  of  power. 

The  curves  of  figure  22 
show  the  results  of  a series 
of  experiments  conducted 
between  New  I^unswick, 
N.  J.,  and  Schenectady,  N. 
Y.,  with  the  object  of  com- 
paring the  relative  signal 
audibilities  ampere  for  am- 
pere in  the  old  antenna  with 
a single  ground  and  the 
Alexanderson  antenna  with 
multiple  grounds.  The  re- 
sults -show  quite  conclusive- 
ly that  with  the  same  cur- 
rent in  a flat-top  antenna 

re  signal  audibilities  obuiaed  from  and  in  a multiple  tuned  an- 
tenna  and  the  open-ended  flat-top  . . , 4 , • «,  , 

oa  tenna,,  substantially  equal 

audibilities  are  obtained  at 
the  receiving  station.  However,  the  power  required  by 
the  plain  antenna  for  a given  number  of  amperes  is  very 
much  in  excess  of  that  fed  to  the  multiple  tuned  antenna 
for  the  same  total  current.  Thus  as  the  curve  shows,  to 
put  a total  of  70  amperes  in  the  branchces  of  the  multiple 
tuned  antenna  with  jix  grounds,  requires  but  3 kw., 
whereas  with  the  flat-top  antenna  and  a single  ground, 
l8'/2  kw.  are  required.  This  is  of  course  a very  small 
proportion  of  the  total  output  available  at  New  Bruns- 
wick. The  values  shown  in  the  curve  should  not  be 
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points  to  the  desirability  of  a high  antenna,  but  since 
the  cost  of  building  such  a radiating  system  increases 
very  rapidly  with  its  height,  the  factor  of  economy  re- 
quires that  the  money  expended  on  a station  be  appor- 
tioned between  the  cost  of  the  antenna,  power  apparatus, 
and  maintenance  in  order  to  arrive  at  the  lowest  total  cost 
for  transmission  over  a given  distance.  It  is  obvious 
that  if,  by  any  means  the  wasteful  resistance  of  the  long, 
low,  flat-top  antenna,  that  is,  conductive  losses,  leakage 
through  insulation,  etc.,  could  be  reduced,  and  if  its 
radiation  properties  still  could  be  maintained,  then  as- 
suming equal  power  inputs  into  the  two  systems,  a sta- 
tion using  a long,  low  and  relatively  cheap  antenna  could 
produce  the  same  signal  strength  as  that  from  a high 
and  costly  antenna. 

The  multiple  tuned  antenna  devised  by  Alexanderson 
brings  about  a marked  decrease  in  the  ground  resistance 
of  a flat-top  aerial.  His  antenna  $an  be  compared  to  a 
station  using  a number  of  small  antennae  connected  in 
parallel,  the  height  of  each  of  which  is  great  compared 
with  their  horizontal  dimensions.  It  follows  from  simple 
electrical  principles  that  several  antennae  in  parallel  will 


taken  as  indicative  of  those  used  in  daily  operation. 

The  points  of  distinction  between  the  two  types  of 
antennae  may  become  evident  from  the  following  com- 
parative analysis.  Thus  the  flat-top  antenna  with  single 
ground  is  shown  in  figure  23.  The  equivalent  circuit 
resolved  into  lumped  or  concentrated  values  of  inductance 
and  capacitance  is  shown  in  figure  24.  The  schematic 
circuit  of  the  Alexanderson  antenna  is  that  of  figure  25 
where  Lj,  L2,  La,  L4,  L5,  L„  are  current  paths  between 
the  flat-top  and  the  earth.  The  inductance  of  each  down 
lead  is  made  six  times  the  capacitive  reactance  of  the 
flat-top  at  the  frequency  of  operation  selected.  The  ca- 
pacitive reactance  of  the  flat-top  is  thus  neutralized  at  six 
places.  The  circuit  is  therefore  the  equivalent  of  six 
independent  radiators  operating  in  parallel. 

The  equivalent  circuit  of  figure  25  is  that  of  figure 
26,  which  is  an  artificial  circuit  comprising  a number  of 
parallel  resonance  circuits  adjusted  to  the  frequency  of 
the  alternator  N.  The  branches  Lj  C„  L*  C2,  L,  C„  etc., 
which  are  in  shunt  to  one  another  are  fed  by  the  alter- 
nator. When  each  branch  is  tuned  to  the  frequency 
of  the  alternator  it  will  follow  the  well-known  laws  for 
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parallel  resonance.  A large  current  will  flow  back  and 
forth  between  the  inductance  and  the  condenser,  and 
the  alternator  will  simply  supply  power  to  compensate 
the  resistance  losses  of  the  circuits.  These  large  cur- 
rents are  directly  due  to  the  high  voltages  maintained 
across  the  inductance  and  the  capacity,  when  the  circuit 
is  tuned  for  resonance.  These  voltages  may  be  calculated 
when  the  value  of  inductance  or  capacitance  and  the 
current  flowing  therein  are  known. 

If  a parallel  resonance  circuit  had  no  resistance,  the 
conditions  for  parallel  resonance  would  be  strictly  the 
same  as  for  series  resonance.  These  conditions  are, 
however,  very  closely  realized  in  the  parallel  circuit.  In 
series  resonance  the  e.  m.  f.  on  the  condenser  is  equal 
and  opposite  to  that  of  the  coil  and  thus  there  is  a large 
flow  of  current  between  the  condenser  and  coil.  There 
is  also  a large  current  flowing  between  the  condenser 
and  the  coil  in  parallel  resonance,  but  viewed  from  the 
standpoint  of  the  feed  or  power  supply  circuit,  the  feed 
current  is  simply  the  difference  of  the  currents  in  the 
condenser  and  the  coil. 

The  resistance  of  a parallel-resonance  circuit,  in  radio, 
is  often  treated  as  a negligible  quantity.  This  resistance, 
however,  assumes  considerable  importance  in  the  multiple 
antenna  as  it  determines  the  power  taken  from  the  alter- 
nator. Thus  if  the  wasteful  resistance  of  each  branch 
in  a multiple  tuned  antenna  of  six  branches  is  2.7  ohms, 
their  joint  resistance  is  2.7/6  = 0.45  ohm  (assuming 
equality)  and  it  is  this  resistance  plus  the  radiation  re- 
sistance of  the  entire  antenna  system  through  which  the 
alternator  works. 

It  is  obvious  that  the  alternator  can  be  connected  as 
in  figures  27,  28  and  29  with  the  same  effect  as  shown 
in  figure  26.  Thus  in  .figure  27  the  alternator  terminals 
are  connected  in  shunt  to  the  parallel  resonance  circuits. 
In  figure  28  the  alternator  output  is  fed  to  the  antenna 
through  the  inductive  transformer  P S.  In  figure  29 
an  auto-transformer  connection  is  employed. 

In  order  to  obtain  resonance  between  the  alternator 
and  the  several  radiators  of  the  multiple  antennae  of 
figures  25  to  29,  the  joint  reactance  or  impedance  of  the 
down  leads  L,,  L„  Ls,  L4,  Ls,  L„  must  be  chosen  to 
equal  the  capacitive  reactance  of  the  flat-top  at  some 
particular  frequency.  Hence  with  multiple  tuning  at  six 
points  the  reactance  of  each  down  lead,  for  a given  , 
wave  length  (or  frequency),  must  be  six  times  the  ca- 
pacitive reactance  of  the  whole  antenna. 

The  method  of  computing  the  inductance  in  the  down 
leads  for  a given  wave  length  is  as  follows:  We  may 
take  as  a representative  example  the  capacitance  of  the 
New  Brunswick  flat-top  antenna,  which  is  a long  low 
aerial  of  the  Marconi  type.  Its  capacitance  as  measured 
is  0.066  mfd.  Assume  that  operation  is  desired  at  15,000 
meters. 

The  oscillation  frequency, 

300,000,000 

N = = 20,000  cycles 

15,000 


The  capacitative  reactance  of  0.066  mfd.  at  20,000 
cycles 


1 


2,NC 

1 


6.2832X20,000X0.000,000,066 
=s  120.5  ohms. 


The  inductance  required  to  neutralize  the  capacitive 
reactance  is  found  from  the  relation 


X 

L = 

2 f N 

120.5 


6.2832  X 20,000 
= 0.000,958  = 0.958  millihenry 

The  total  inductance  of  each  down  lead  should  then 
be  6 x 0.958  = 5.74  millihenry ; and  the  reactance  of  each 
down  lead,  6 x 120.5  = 723  ohms. 

Curves  may  be  prepared  to  give  the  values  of  in- 
ductance required  to  tune  the  multiple  antenna  with 
various  number  of  grounds  at  different  wave  lengths.  If 
then  the  line  coils  be  calibrated  for  different  numbers 
of  turns  at  different  frequencies,  it  is  a relatively  simple 
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Figure*  23  to  29 — Fundamental  and  equivalent  circuit*  of  flat-top  antenna 
and  Aiexanderaon  multiple  tuned  antenna 


matter  to  set  these  inductances  to  the  correct  value  for 
any  wave  length.  A series  of  curves  showing  the  in- 
ductance required  to  operate  the  New  Brunswick  antenna 
at  various  wave  lengths  are  given  in  figure  30.  These 
are  cited  merely  as  illustrative  examples. 

The  term  “feed  ratio,”  for  convenience,  has  been  ap- 
plied to  express  the  ratio  of  the  total  current  in  the  six 
radiators  of  the  multiple  antenna  to  that  flowing  in  the 
down  lead  of  the  branch  to  which  the  alternator  is 
coupled.  Assume  that  equal  inductances  are  inserted  in 
each  down  lead.  With  all  other  conditions  equal,  the 
same  current  will  flow  in  each  of  the  six  circuits  when 
supplied  with  energy  at  the  frequency  which  produces 
resonance. 


thus  if  the  ammeter  A,  when  connected  in  series  with 
the  station  down  lead,  figure  26,  indicates  100  amperes 
(at  resonance),  and  the  same  current  is  obtained  in  each 
branch,  the  total  antenna  current  is  6 x 100  = 600 
amperes. 
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The  feed  ratio  is  then  equal  to 
Total  Current 


Current  in  the  station  down  lead 
600 

which  in  this  case  = = 6:1 

100 


Vicar*  JC— Graphs  iknrtaf  iaiactanc*  t*o*i**d  to  tone  the  moltiplc  tun*d 
aatrasa  at  Maw  Brunswick  to  different  wav*  lengths 


It  is  of  interest  to  note  that  this  feed  ratio  is  only  main- 
tained when  the  inductance  in  all  the  down  leads  is  equal. 
Assume,  for  example,  that  the  inductive  reactance  in  the 
branch  through  which  the  energy  is  supplied  is  decreased 
and  the  frequency  of  the  alternator  is  raised  for  reson- 
ance. Assume  also  that  the  feed  ratio  previous  to  this 
change  is  6:1,  the  wave  length  15,000  meters,  the  fre- 
quency 20,000  cycles,  and  the  inductive  reactance  at  each 
down  lead  723  ohms.  If  now  the  wave  length  is  re- 
duced to  14,500  meters,  the  frequency  increases  to  20,700 
cycles.  This  represents  an  increase  of  700  cycles,  which 
is  3)4%  of  the  original  frequency  of  20,000.  It  may  be 
shown  that  1 % change  in  frequency  requires  a 2%  change 
of  inductance  for  resonance.  Hence  the  inductive  react- 
ance in  the  circuit  for  20,700  cycles  is  100% — 7%  or  93% 
of  the  value  at  20,000  cycles ; that  is,  93%  x 723  = 672 
ohms. 

Now  if  the  five  line  coils  to  earth  are  left  unchanged  and 
since  each  has  an  impedance  of  723  ohms  at  20,000  cycles, 
or  multiple  impedance  of  723/5  = 144.6  ohms,  the  im- 
pedance at  20,700  cycles  obviously  is  20,700/20,000  x 
144.6  = 149.6  ohms.  The  new  feed  ratio  is  evidently 
proportional  to  the  two  impedances  or  672/149.6=  4.49 :1. 

The  value  of  this  determination  lies  in  the  fact  that 
upon  changing  the  wave  length  by  tuning  at  the  station 
down  lead  only,  the  new  feed  ratio  can  be  computed,  thus 
enabling  the  operator  to  ascertain  the  correct  feed  current 
necessary  to  maintain  a given  total  value  of  antenna  cur- 
rent. 

After  viewing  the  physical  aspects  of  the  antenna  lay- 
out in  figure  24  it  might  appear  that  a disturbing  phase 
angle  would  exist  between  the  currents  in  the  radiating 
circuit  embracing  the  alternator,  and  those  in  the  radiators 
placed  at  increasing  distances  from  the  power  source.  It 
can  be  shown,  however,  that  for  all  practical  purposes  the 
currents  in  all  the  down  leads  are  substantially  in  phase. 
Thus  in  figure  31,  the  branch  L,  C„  since  it  is  a tuned 
circuit,  operates  at  unity  power  factor  and  therefore  may 


be  treated  as  a non-inductive  resistance  of  a value  equal  to 

?-  ) 

CRV  R (2irN*)  (?/ 

If  (at  A = 15,000  m.)  C,  = 0.011  mfd.,  L,  = 0.00574 
henry  and  R,  = 2.71  ohms,  then  the  impedance  of  any 
single  branch  to  the  e.  m.  f.  impressed  thereon  is  equal  to 
0.00574 

= 192,500  ohms  approximately. 

0.000,000,011x2.71 

Since  the  circuit  L„  C,  R,  is  in  resonance  with  the 
e.  m.  f . impressed  at  T,  Tt,  the  current  in  it  is  also  in  phase 
with  the  impressed  e.  m.  f.,  which  may  be  considered  to 
operate  through  a non-inductive  resistance  of  approxi- 
mately 192,500  ohms. 

Let  the  inductance  of  the  flat-top  between  the  fifth 
and  sixth  branches  be  represented  by  L.  The  value  of 
L is  one-fifth  of  the  total  flat-top  inductance  without 
loading  and  in  the  case  of  the  New  Brunswick  antenna 
is  approximately  0.00013  henry.  We  then  have  in  the 
last  branch  (L,  C,)  a current  which  lags  behind  the 
current  flowing  in  L,  C„  by  the  angle  0 where 
2f  NL 

tan  6 = 

R f 

6.2632  x 20.000  x 0.00013  . 


192.500 

1 

= (which  is  negligibly  small) 

11,780 

The  phase  difference  between  the  sixth  and  fifth 
radiator  is  thus  negligible.  The  phase  difference  be- 
tween the  currents  in  branch  L,  Q and  branch  L,  Ce 
is  five  times  as  great,  but  it  is  still  of  negligible  im- 
portance. The  currents  in  the  six  radiators  are  there- 
fore in  substantial  phase,  the  effect  of  the  inductance 
between  branches  is  negligible,  and  the  charging  cur- 
rents which  are  measured  currents  in  the  down  leads 
can  be  considered  to  be  in  phase.  Since,  the  length  of 
the  antenna  is  but  a fraction  of  the  wave  length  em- 
ployed and  the  phase  difference  is  slight  compared  With 
the  wave  length,  no  appreciable  directive  effects  will 
be  obtained. 


The  antenna  voltage  may  be  computed  when  the  equiva- 
lent capacitance  of  one  section  and  the  current  in  the 
station  down  lead,  or  the  total  antenna  capacitance  and 
total  antenna  current  are  known.  This  is  obtained  from 
1 1 

the  relation,  E = or  E = — where  X is  the 

2tNC  X 

capacitive  reactance  of  the  antenna  at  some  frequency. 

Using  these  values,  assume  that  I as  measured  by  an 
ammeter  in  the  station  down  lead  is  100  amperes.  Then 
since  the  capacity  reactance  to  be  neutralized  by  the 
down  lead  is  one-sixth  of  the  whole  capacity  or  0.011 
mfd.,  then 

100 

E — 

6.2832  x 20,000  x 0.000,000,011 


= 72,300  volts 
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A current  of  100  amperes  performs  the  same  functions 
in  each  of  the  remaining  branches,  so  that  the  whole 
antenna  is  maintained  at  a voltage  of  72,300  volts  by 
six  separate  currents,  all  in  phase,  of  100  amperes  each. 
Since  the  multiple  impedance  of  the  six  branches  has 
been  shown  to  be  120.5  ohms,  the  total  antenna  current 
is  72,300/120.5  = 600  amperes.  This  is  merely  a further 
proof  of  the  assumption  made  at  the  outset. 

As  previously  cited,  the  branches  of  the  multiple 
antenna  follow  (except  in  one  respect  explained  later) 


Figure  32 — Comparison  of  multiple  and  "series**  resistance  of  Alexanderson 
multiple  tuned  antenna 


the  laws  of  parallel  resonance  circuits  with  lumped  in- 
ductance and  capacitance,  and  the  current  supplied  to 
any  branch  by  the  main  or  power  supply  circuit  is  at 
any  instant  the  algebraic  sum  of  the  currents  in  the 
capacity  and  the  inductance.  If  there  were  no  resistance 
in  the  branch  antenna  it  would  have  infinite  impedance 
to  the  power  supply  at  resonance,  and  no  current  would 
flow  in  die  feed  circuit  after  the  initial  e.  m.  f.  has  been 
applied.  In  the  actual  circuit  there  must,  however,  be’ 
some  resistance  and  the  energy  for  heating  this  resistance 
must  be  supplied  by  the  alternator,  that  is,  the  alternator 
makes  good  this  loss  of  energy. 

The  branch  circuit  of  figure  30  at  N = 20,000  cycles, 
C = 0.01 1 mfd.,  L = 0.00574  henry  and  R=  2.71  ohms, 
was  shown  to  have  an  impedance  of  approximately 
192,500  ohms.  The  antenna  charging  voltage  at  100 
amperes  is  approximately  72,300  volts.  The  energy  cur- 
rent supplied  by  the  power  source  to  one  branch  is  there- 
fore 72,300/192,500  = 0.375  ampere.  The  power  sup- 
plied to  each  branch  is  72,300  X 0.375  = 27.1  kilowatts 
and  to  the  six  branches  (assuming  equality  throughout) 
6 X 27.1  = 162.6  kilowatts. 

The  foregoing  method  of  computation  while  correct 
for  parallel  resonance  circuits  with  lumped  inductance 
and  capacitance  from  which  no  radiation  takes  place, 
requires  some  modification  when  the  phenomena  of  radia- 
tion from  the  multiple  antenna  is  considered.  Thus,  in 
the  multiple  antenna,  the  radiation  resistance,  whatever 
its  value,  may  be  said  to  be  common  to  all  six  antennae, 
whereas  the  ground  and  coil  resistances  belong  to  the 
different  antennae  individually.  The  combined  circuit 
of  the  multiple  antenna  can  therefore  be  represented  by 
a radiation  resistance  common  to  all  antennae  which  is 
in  series  with  a group  of  six  wasteful  resistances  con- 
nected in  multiple. 

Thus  assume  now  that  the  radiation  resistance  of  the 
individual  radiators  in  the  multiple  antenna  (at  A = 
15,000  meters)  is  0.06  ohm  and  the  ground  and  coil 
resistance  of  each  antenna  individually,  2.63  ohms.  A 
current  of  600  amperes  works  through  0.06  ohm  radia- 
tion resistance,  while  100  amperes  flow  through  each  of 
the  2.65  ohm  resistances.  The  consumption  of  power 


in  radiation  is  600*  X 0.06  = 21.6  kw.,  and  in  each 
branch  100*  X 2.65  = 26.5  kw.,  or  6 X 26.5  = 159  kw., 
in  the  six  branches.  The  total  consumption  is  therefore 
180.6  kw. 

The  point  to  be  brought  out  is,  that  if  the  radiation 
resistance  of  0.06  ohm  was  added  to  the  wasteful  re- 
sistance in  each  radiator,  and  the  energy  consumption 
computed  therefrom,  the  result  would  be  too  small.  Thus 
assuming  that  the  total  resistance  of  each  antenna  was 
taken  as  2.65  -f-  0.06  or  2.71  ohms,  the  power  in  each 
radiator  would  be  27.1  kw.  and  in  the  six  branches,  162 
kw.,  but,  as  just  shown,  the  correct  value,  when  the 
radiation  resistance  is  treated  properly,  is  180.6  kw. 

The  multiple  antenna  may  be  treated  in  another  way. 
With  a total  power  consumption  of  180  kw.,  the  power 
supplied  to  each  antenna  is  30  kw.  and  the  energy  cur- 
rent consumed  by  each  oscillating  circuit  at  72,300  volts 
is  0.415  ampere.  Thus  while  the  total  oscillating  current 
is  600  amperes  the  energy  current  which  flows  horizon- 
tally from  the  power  source  is  2.075  amperes.  This  dis- 
tribution is  shown  by  the  arrows  in  figure  26.  In  other 
words  the  energy  fed  to  the  system  by  the  first  tuning 
coil  in  the  form  of  100  amperes  at  say  1800  volts  is 
transformed  in  the  first  oscillating  circuit  to  72,300  volts 
(in  the  case  of  the  particular  problem  cited)  and  dis- 
tributed as  in  a transmission  line  from  which  0.415 
ampere  at  72,300  volts  is  drawn  at  five  places. 

When  the  inductance  in  each  of  the  down  leads  has 
been  adjusted  to  provide  resonance  with  the  alternator 
and  the  feed  ratio  has  been  determined,  the  multiple  re- 
sistance of  the  Alexanderson  antenna  can  be  computed 
from  simple  measurements  taken  within  the  station 
house. 

The  process  is  as  follows:  Measure  the  current  in 

the  station  down  lead  at  resonance  and  then  measure  the 


Figure  33 — Graphs  showing  "series”  and  multiple  resistance.  New 
Brunswick  antenna  with  different  numbers  of  down  leads 


open  circuit  voltage  of  the  alternator  (at  the  transformer 
secondary).  The  voltage  divided  by  the  current  gives 
the  “series”  resistance  of  the  antenna  from  the  stand- 
point of  a load  on  the  alternator.  This  resistance  is 
evidently  the  combined  resistance  of  the  alternator  and 
the  “series”  resistance  of  the  antenna  system.  The  re- 
sistance of  the  alternator  must  be  obtained  from  a sep- 
arate measurement  and  subtracted  from  this  value  to 
give  the  “series”  or  load  resistance  of  the  antenna  system. 

Thus  if  the  open  circuit  voltage  of  the  alternator 
transformer  is  2000  and  the  current  in  the  down  lead  is 
100  amperes,  the  resistance  of  the  alternator  plus  the 
“series”  antenna  resistance  is  obtained  from  R = E/1 
or  R = 2000/100  = 20  ohms. 
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Assume  that  the  alternator  resistance  (from  the  stand- 
point of  the  transformer  secondary)  as  obtained  from 
previous  measurements  is  2 ohms ; then  the  series  antenna 
resistance  (considered  as  a load  on  the  alternator)  is 
20  — 2=18  ohms.  The  multiple  resistance  of  the 
antenna  is  then  equal  to 

Series  Resistance 


Square  of  the  Feed  Ratio 


rifun  ** — w — ■* — 1 circuit  of  multi  pi*  tun**  intrana  for  *«Mr  mining 

tfc*  distinction  between  "series”  end  multiple  antenna  resistance 


18 

which  in  the  problem  above  = — = 0.5  ohm.  Proof 

6* 


of  this  formula  is  given  below. 

A set  of  curves  showing  the  comparative  values  of 
these  two  resistances  at  the  New  Brunswick  station  for 
wave  lengths  between  2500  and  9000  meters  are  shown 
in  figure  32.  Thus  at  A = 8600  meters,  the  series  re- 
sistance is  32.5  ohms  and  the  multiple  resistance  0.9 
ohm.  It  is  the  latter  value  that  must  be  used  to  compare 
the  multiple  tuned  antenna  with  the  common  antenna 
with  single  ground.  Curves  showing  the  decrease  of 
multiple  resistance  at  New  Brunswick  with  increase  of 
the  number  of  tuning  points  are  given  in  figure  33.  It 
is  to  be  noted  that  the  data  for  these  curves  and  also 
that  of  figure  32  was  taken  without  the  capacitive  ground 
and  the  current  equalizers  already  described. 

In  making  measurements  as  above,  the  transformer 
must  be  regarded  in  all  respects  as  a part  of  the  al- 
ternator, that  is,  the  open  circuit  voltage  of  the  trans- 
former secondary,  and  the  resistance  of  the  alternator 
from  die  standpoint  of  the  transformer  secondary  must 
be  treated  as  the  voltage  and  the  resistance  respectively 
of  the  alternator. 

A proof  of  the  formula  Multiple  Resistance 
Antenna  Series  Resistance 


(Feed  Ratio)* 

may  be  had  from  the  following  simple  analysis.  Reference 
should  be  made  to  the  equivalent  circuit  figure  34,  which 
is  assumed  to  be  made  up  of  a number  of  radiating  sys- 
tems in  parallel,  all  tuned  to  resonance  with  (he  alter- 
nator N. 

Let  E = open  circuit  voltage  of  transformer  sec- 
ondary. 

Let  I = current  in  the  station  down  lead  at  res- 
, onance. 

Let  Ra  = the  effective  alternator  resistance  from  the 
standpoint  of  the  secondary. 

Let  r = the  “series”  resistance  of  the  external  or 
antenna  circuit  considered  as  a load  on 
the  alternator. 

Then  E = 1 ( Ra  + r) 

E 

from  which  r = Ra 

I 

(Ra  is  obtained  from  a separate  measurement.) 


The  power  consumed  in  the  “series”  or  load  circuit 
external  to  the  alternator  is  then, 

W = I*r. 

Consider  now  the  resistance  of  the  complete  antenna 
from  the  standpoint  of  several  radiators  in  parallel: — 

Let  F = feed  ratio. 

Then  FI  = total  antenna  current  in  the  several  rad- 
iators. 

Also  let  Ra  = multiple  resistance  of  the  several  rad- 
iators in  parallel. 

Then,  tne  total  energy  in  the  several  radiators  is  equal 
to  the  product  of  the  multiple  antenna  resistance  and  the 
square  of  the  total  antenna  current,  or, 

W = (FI)2  Rm. 

This  energy  obviously  is  the  same  as  that  consumed 
in  the  circuit  external  to  the  alternator,  which  as  shown 
before,  = I2  r. 

Hence  (FI)2  Rm  = I2r 

r 

from  which  Rm  = — 

F2 

That  is,  the  antenna  multiple  resistance  is  equal  to  the 
“series”  or  “alternator  load”  resistance  divided  by  the 
square  of  the  feed  ratio.  Expressed  in  terms  of  all  the 
factors  involved. 


E 

Ra 

I 

Ra  = 

F2 

It  is  thus  possible  to  compute  the  multiple  resistance 
of  the  Alexanderson  antenna  from  a few  measurements 
made  within  the  station  with  instruments  used  in  ordinary 
power  work. 

Accurate  measurement  of  the  current  in  each  down 
lead  is  essential,  prior  to  making  the  above  measurements, 
as  equal  divisions  of  current,  due  to  physical  factors  sur- 
rounding the  station,  cannot  always  be  obtained.  Only 
in  this  way  can  the  true  feed  ratio  be  determined. 

The  multiple  antenna  can,  under  some  conditions,  be 


Figure  JS— Equivalent  circuit  nmltipk  tuae*  utaaaa.  New  Brunwtek 
Transoceanic  Radio  Station 


used  to  advantage  with  unequal  currents  through  the 
down  leads  although,  in  general,  equality  of  currents 

Sves  the  lowest  resistance.  This  is  apparent  from  the 
ct  that  with  unequal  division  some  of  the  current  has 
a longer  path  to  travel  than  with  equal  division,  making 
that  particular  branch  of  higher  resistance.  This  also 
is  obvious  from  the  fact  that  if  a given  amount  of  current 
is  to  be  passed  through  parallel  conductors  their  joint 
resistance  will  be  less  if  the  division  of  current  is  in 
inverse  proportion  to  each  path. 

Unequal  division  of  current  is  an  advantage  under 
two  conditions.  First  the  “series”  or  “load”  resistance 
of  the  antenna  can  be  adapted  to  the  voltage  of  the  al- 
ternator, if  the  alternator  voltage  cannot  be  adapted 
to  the  antenna  resistance.  Second,  by  allowing 
unequal  division  of  current  the  wave  length  of  the 
system  can  be  changed  in  a much  simpler  manner 
than  when  equal  division  is  maintained.  Each  change  of 
wave  length  clearly  requires  a change  in  th|  inductance 
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of  all  the  down  leads  to  maintain  equal  current  division. 
If  the  inductance  in  all  down  leads  is  not  the  same,  the 
current  will  divide  itself  in  inverse  proportion  to  the 
inductance  of  each  path. 

Further  consideration  will  reveal  that  for  wide  changes 
of  wave  length  it  may  be  advisable  to  disconnect  some 
of  the  down  leads. 


Figure  36 — Computed  radiation  resistance  multiple  tuned  antenna.  New 
Brunswick  Transoceanic  Radio  Station 


In  order  to  compute  the  amount  of  inductance  that  is 
necessary  in  each  down  lead  at  some  given  wave  length, 
the  capacity  of  the  antenna  must  be  measured  by  the 
ordinary  processes  and  its  capacitive  impedance,  calcu- 
lated. This  of  course,  must  be  computed  for  each  wave 
length.  The  capacitive  impedance  for  any  other  wave 
length  can  be  obtained  from  this  value,  since  impedance 
is  directly  proportional  to  wave  length.  The  inductive 
impedance  of  each  down  lead  should  then  be  adjusted, 
previous  to  tuning  of  the  alternator,  to  a value  six  times 
the  capacitive  impedance  of  the  antenna,  if  six  tuning 
points  are  used.  The  inductance  of  the  down  leads  to  the 
tuning  coils  can  be  estimated  roughly  and  the  value  al- 
lowed for  when  placing  the  tap  on  the  ground  coil. 

The  inductance  of  the  tuning  coils  should  be  computed 
for  different  numbers  of  turns  at  different  wave  lengths 
and  plotted  in  a series  of  graphs  as  in  figure  30.  This  will 
simplify  the  operation  of  obtaining  the  correct  inductance 
for  any  wave  length.  In  case  there  are  no  means  at  hand 
of  calibrating  the  tuning  coils,  the  required  number  of 
turns  may  be  selected  by  trial.  The  supposed  number 
of  turns  required  can  be  estimated  roughly  and  connected 
in  all  six  down  leads,  but  an  allowance  must  be  made 
in  the  case  of  the  station  down  lead  for  the  inductance 
of  the  alternator  (or  for  the  inductance  of  the  secondary 
coil  of  the  transformer).  The  speed  of  the  alternator 
may  then  be  varied  until  resonance  is  found.  If  the 
number  of  turns  selected  tune  at  too  long  a wave  length 
too  much  inductance  has  been  inserted  in  the  down  leads, 
and  if  it  tunes  at  too  short  a wave  length  not  enough 
inductance  has  been  added. 


A general  description  of  the  earthing  system  at  the 
New  Brunswick  station  has  been  given.  In  the  early 
experiments  it  was  found  that  when  connection  was  made 
from  the  tap  on  the  down  lead  inductance  to  the  wire 
ground,  the  inner  wires  carried  the  greater  proportion 
of  current,  due  to  the  fact  that  they  offered  less  im- 
pedance than  the  outer  wires.  A more  equal  current 
distribution  was  obtained  by  inserting  the  equalizing  coils 
between  the  line  inductances  and  the  earth  wires  as 
shown  in  detail  figure  15.  These  coils  are  in  inductive 
relation  and  are  connected  to  pairs  of  the  buried  wires 
as  there  shown.  The  effect  was  to  increase  the  impedance 
of  the  wires  nearest  the  center  and  therefore  to  force 
practically  the  same  amount  of  current  in  the  outside 
wires  as  in  the  center  wires.  This  lowered  the  antenna 
resistance  from  0.9  td  0.7  ohm. 

A still  better  distribution  of  the  earth  currents  was 
obtained  by  installing  the  counterpoise  already'  shown 
in  figure  16.  As  is  shown  schematically  in  detail  A,  figure 
16a,  the  section  of  the  coil  above  the  ground  connection 
may,  for  purposes  of  illustration,  be  considered  as  posi- 
tive with  respect  to  the  ground  and  the  section  below 
the  point  at  which  the  ground  is  connected  may  be  con- 
sidered as  negative  with  respect  to  the  ground.  The 
capacitive  ground  may  therefore  be  considered  as  a com- 
bination of  a forced  and  a tuned  oscillation  circuit.  It 
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Figure  37 — Fundamental  circuits  of  speed  regulator  of  the  Alcxanderson 
radio  frequency  alternator  system 


has  the  effect  of  drawing  the  current  from  the  ground 
more  uniformly,  than  with  the  wires  lying  on  the  ground 
or  buried  beneath  the  surface.  The  addition  of  the  coun- 
terpoise in  the  case  of  the  New  Brunswick  station  re- 
duced the  antenna  resistance  from  0.7  to  0.5  ohm. 

By  suitable  tuning,  the  total  current  through  the  down 
leads  may  be  distributed  between  the  capacitive  ground 
and  the  wire  ground  in  any  desired  ratio.  If  the  wire 
ground  is  disconnected  and  the  capacitive  ground  is  tuned 
to  take  all  the  antenna  current,  the  capacitive  ground 
then  takes  on  the  characteristics  of  a tuned  circuit.  In 
this  case  the  wire  ground  may  be  connected  to  the  zero 
potential  point  on  the  coil  (which  may  be  found  by  ex- 
periment), under  which  condition  it  forms  a path  to  earth 
for  the  lightning  discharges  with  no  other  appreciable 
effect  upon  the  system.  An  efficient  ratio  of  current  in 
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the  wire  and  capacitive  ground  is  half  of  total  in  each. 
The  capacitive  ground  may  be  installed  in  separate  units 
at  each  tuning  point,  or  may  be  connected  together  as  a 
single  unit  as  shown  in  figure  16. 

Taking  into  consideration  the  counterpoise  and  buried 
wire  ground,  the  equivalent  circuit  becomes  that  of  fig- 
ure 35. 

It  may  be  well  to  point  out  here  that  the  design  and 
construction  of  the  grounding  system  for  the  multiple 
antenna  may  undergo  considerable  modifications  in  future 
high-power  installations.  It  is  probable  that  the  system 
can  be  considerably  simplified  and  yet  provide  a lower 
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antenna  resistance  than  that  obtained  at  the  New  Bruns- 
wick station. 

An  antenna  with  a single  ground  and  effective  height 
equal  to  that  of  the  New  Brunswick  aerial,  can  be  as- 
signed at  the  wave  length  of  15,000  meters  a radiation 
resistance  of  0.06  ohm  and  a total  resistance  of  2.71  ohms. 
This  is,  in  fact,  about  the  values  that  would  be  obtained 
in  practice.  The  radiation  efficiency  is  therefore  0.06/2.71 
or  2.21%. 

As  a multiple  tuned  antenna  the  resistance  of  the  New 
Brunswick  aerial  is  slightly  under  0.5  ohm,  and  the 
radiation  efficiency  is  0.06/0.5  or  12%.  The  radiation 
efficiency  of  the  multiple  antenna  at  this  wave  length  is 
therefore  12%  against  221  % in  the  individual  antennae. 

The  radiation  efficiency  of  the  multiple  antenna  is  very 
much  higher  at  the  wave  length  of  8,000  meters  which 
has  been  found  the  most  suitable  for  radio  telephony. 
Thus  the  radiation  resistance  of  the  New  Brunswick 
antenna  at  8,000  meters  is  0.2  ohm  and  the  multiple 
resistance  0.6  ohm.  The  radiation  efficiency  is  0.2/0.6 
or  33%. 

It  is  important  to  note  that  the  New  Brunswick  antenna 
may  be  operated  at  the  wave  length  of  2,500  meters, 
although  its  natural  wave  length  as  a flat-top  antenna 
is  8,000  meters.  Operation  at  such  short  wave  lengths 
obviously  would  not  be  possible  with  the  antenna  in  its 
old  form.  The  multiple  resistance  of  the  New  Brunswick 
antenna  at  2,500  meters  is  3 ohms,  and  the  radiation 
resistance  is  2.1  ohms.  The  radiation  efficeincy  is  there- 
fore 2.1/3  or  70%  whereas  with  a single  ground  antenna 
the  resistance  at  the  same  wave  length  would  be  about 
5.4  ohms,  and  the  radiation  efficiency,  2.1/5.4  or  40%. 

A curve  showing  the  computed  values  of  the  radiation 
resistance  of  the  New  Brunswick  antenna,  at  various 
wave  lengths,  is  given  in  figure  36.  The  multiple  resist- 
ance as  actually  measured  at  the  wave  .lengths  of  2,500, 
8,000  and  13,600  meters  is  pointed  out.  The  radiation 
efficiency  at  these  three  wave  lengths  should  be  noted, 
and  also  the  comparative  efficiencies  of  the  common 
antenna  with  the  single  ground  and  the  Alexanderson 
antenna  with  multiple  grounds,  at  the  wave  length  of 
13,600  meters. 

Although  the  radiation  efficiency  of  all  types  of  antenna 
decreases  with  increases  of  wave  length  the  smaller 
absorption  obtained  at  the  longer  wave  lengths  offsets 
this  decrease.  Efficient  wave  lengths  for  trans-oceanic 


communication  have  been  found  to  lie  between  10,000 
and  20,000  meters. 

As  pointed  out  in  the  July  Wireless  Age,  in  order 
to  secure  a constant  output  at  the  alternator  and  to  prevent 
a diminution  of  the  received  current  at  the  receiving 
station,  the  speed  variation  of  the  radio  frequency  alter- 
nator, when  signaling,  must  be  maintained  within  one- 
tenth  of  one  per  cent.  It  is  evident  that  the  governing 
mechanism  to  maintain  such  constant  speeds  must  come 
into  such  a critical  state,  at  the  motor  speed  to  be  main- 
tained, as  to  cause  a high  percentage  of  change  in  itself 
for  a low  percentage  change  in  speed. 

The  circuits  of  the  Alexanderson  speed  regulator  have 
been  shown  in  the  fundamental  station  circuit,  figure  19. 
They  are  shown  separately  in  figure  37.  Lt0  is  an  arma- 
ture coil  which  supplies  a constant  voltage  at  the  fre- 
quency of  the  alternator.  C4  and  P5  are  a capacity  and 
an  inductance  which  are  tuned  to  a frequency  slightly 
above  that  at  which  the  alternator  is  to  be  worked.  The 
coil  S,  is  coupled  closely  to  Ps,  but  not  so  closely  as  to 
affect  appreciably  the  tuning  of  the  resonant  circuit.  E is  a 
rectifier  (of  the  G.  E.  Tungar  or  Mercury  Arc  type) 
which  is  shunted  by  a condenser  C4  of  0.16  mfd.  capacity. 

Mj  is  an  auxiliary  control  coil  of  the  voltage  regulator. 
The  latter  through  the  contacts  Tt  acts  to  control  the 
voltage  of  a generator  Kv  Q is  a condenser  of  1 mfd. 
shunting  the  coil  M,.  Care  is  taken  that  the  circuit  S„, 
C4,  C5,  is  considerably  off  resonance  with  the  frequency 
of  the  circuit  L1(),  C4,  Ps,  in  order  that  the  speed  held 
by  the  regulator  may  be  changed  with  the  greatest  sim- 
plicity. 

N and  O are  variable  impedances  connected  in  the  two 
phases  of  the  power  supply  lines.  They  contain  the  D.  C. 
control  coils  P,  and  the  variable  impedance  coils  ST.  Rs 
is  a liquid  rheostat  connected  in  the  circuits  of  the  rotor. 

The  generator  K4,  which  is  driven  by  the  motor  M„, 
is  provided  with  field  current  from  a D.  C source  of  con- 
stant voltage  which  is  varied  by  the  rheostat  R4. 

In  regard  to  the  functions  of  the  impedances  N and 
O,  it  may  be  said,  in  general,  that  with  zero  current  in 
the  control  coils  P*.  their  impedance  becomes  a maximum. 
If  on  the  other  hand  the  current  through  P9  is  such  as  to 
saturate  the  cores,  their  impedance  becomes  a minimum. 
Any  intermediate  value  of  D.  C.  control  current  will  vary 
the  A.  C.  impedance  of  the  coils  ST  accordingly. 


It  will  now  be  shown  how  the  motor  input  may  be 
varied  inversely  as  the  current  fed  into  the  coil  M) 
from  the  resonance  circuit  brought  from  a coil  in  the 
armature.  Since  the  circuit  L10,  C4,  P5,  is  resonant  to 
a frequency  slightly  above  that  of  the  alternator,  it  will 
develop  an  increased  current  as  the  motor  M speeds  up. 
This  will  send  a D.  C.  component  through  the  coil  Mt 
which  assists  that  flowing  in  coil  M2 ; this  causes  the 
voltage  regulator  proper  to  maintain  a lower  voltage  at 
generator  K,.  This  in  turn  decreases  the  current  through 
the  coils  P9  and  therefore  increases  the  impedance  in  the 
power  supply  circuit,  tending  to  decrease  the  speed  of 
the  motor.  When  the  speed  falls  slightly  the  rectified 
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component  through  the  coil  decreases,  thus  causing 
the  voltage  regulator  to  maintain  a higher  voltage  on 
the  generator  K,  and  therefore  increase  the  control  cur- 
rent through  P.,  and  thus  again  decrease  the  impedance 
in  the  power  supply  circuit.  A given  mean  current  is 
thus  maintained  through  the  control  coils  P„,  the  value 
of  which  is  determined  by  the  value  of  the  current  through 
M,.  The  speed  of  the  driving  motor  is  thus  held  constant. 

A series  of  graphs  showing  the  phenomena  involved 
in  the  action  of  the  speed  regulator  are  shown  in  figure 
38  and  figure  39. 

In  curve  A,  figure  38,  the  “motor  input”  is  plotted 
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Figura  41 — Showing  inductive  action  oi  amplifier  windings  upon  the 
control  winding 


against  "percent  variation  of  normal  speed”  with  the 
normal  line  voltage  and  frequency  and  with  the  resistance 
R„  (in  the  rotor  circuit  of  the  motor)  properly  adjusted 
to  provide  the  required  power.  The  flat  part  of  the  curve 
to  d,  indicates  the  motor  input  with  maximum  field  on 
generator  Kj,  figure  37,  which  is  the  result  obtained 
with  zero  current  in  the  coil  M,  of  the  voltage  regulator. 
It  should  be  noted  that  the  motor  input  with  the  speed 
less  than  99.95%  normal  is  well  above  that  required  to 
drive  the  alternator  with  the  sending  key  closed.  The 
motor  will  therefore  increase  its  speed  up  to  point  d, 
where  the  speed  regulator  takes  hold.  From  here  the 
motor  input  drops  off  rapidly  because  of  the  increasing 
current  in  coil  M,  (of  the  voltage  regulator)  until  its 
curve  intersects  curve  B which  represents  the  power 
required  to  drive  the  alternator  at  point  e.  Here  the 
motor  input  and  the  power  required  to  drive  the  alternator 
are  equal  and  the  speed  will  remain  constant. 

When  the  key  is  opened,  the  power  required  to  drive 
the  alternator  drops  off  to  that  indicated  by  the  dotted 
line  and  the  surplus  of  power  supplied  to  the  motor  speeds 
up  the  alternator  until  the  motor  input  has  dropped  off 
to  a value  equal  to  that  required  to  run  the  alternator 
light.  This  condition  is  represented  at  the  intersection 
f at  100.05%  normal  speed. 

Point  g represents  the  point  at  which  the  speed  regu- 
lator has  decreased  the  motor  input  the  maximum  amount 
possible,  with  minimum  field  on  generator  K, ; and  for 
any  small  increase  in  speed  above  this  point,  the  input 
will  be  the  same  as  at  g.  Since  here  the  power  required 
to  drive  the  alternator  is  greater  than  that  supplied  to 
the  motor,  the  motor  will  slow  down  until  equality  is 
obtained  as  at  point  f with  the  key  open,  or  as  at  point  e 
with  the  key  closed.  With  the  speed  at  point  f when 
the  key  is  closed,  the  speed  will  decrease  to  point  e,  and 
when  the  key  is  opened  again,  it  will  increase  again  to 
that  represented  by  f.  This  speed  variation  being  less 
than  0.1%,  no  inconvenience  is  suffered. 

If.  however,  the  characteristics  of  the  speed  regulator 
are  such  that  it  lags  in  action,  the  speed  may  fall  below 


e,  before  the  regulator  can  effectively  increase  the  power 
input.  This  will  cause  a greater  variation  of  speed  than 
would  otherwise  obtain.  “Hunting”  may  then  take  place 
and  result  in  a speed  variation  greatly  in  excess  of  tne 
allowable  variation  for  constant  alternator  output.  This 
is  prevented  by  properly  designing  the  whole  set 

The  speed  held  by  the  regulator  at  a given  alternator 
frequency  may  be  changed  to  some  other  value  by  retun- 
ing  the  circuit  L10,  Q,  Ps  through  variation  of  its  capacity 
or  inductance.  This  will  change  curve  A figure  3e. 
which  will  then  maintain  the  same  relation  to  the  curve 
C,  thus  providing  a different  speed  at  which  the  power 
required  to  drive  the  alternator  will  equal  the  motor  input 
These  conditions  are  represented  in  dotted  lines  in  figure 
38,  e'  and  f'  representing  the  speeds  held  with  the  key 
closed  and  open  respectively,  and  d'  the  point  at  which 
the  speed  regulator  takes  hold. 

To  obtain  proper  regulation  the  speed  regulator  must 
be  adjusted  so  the  point  e will  be  on  the  left  or  lower 
side  of  curve  B,  for  on  that  side  of  the  curve  an  increase 
in  speed  will  incur  an  increase  in  load  (as  resonance  in 
the  alternator  antenna  circuit  is  approached)  which  auto- 
matically will  tend  to  keep  the  speed  down.  On  the  other 
hand  if  the  point  e lies  on  the  high  side  of  the  curve  B 
an  increase  in  speed  will  decrease  the  load  which  will 
tend  to  cause  still  further  increases  of  speed.  This  is 
prevented  only  by  the  fact  that  the  speed  regulator  causes 
the  motor  input  to  faill  off  faster  than  the  load  falls  off 
Because  of  the  fact  that  better  regulation  is  secured  on 
the  low  side  of  the  curve,  it  is  called  the  stable  side,  and 
the  high  side  the  unstable  side. 

If  the  power  supplied  to  the  driving  motor  is  increased, 
such  as  by  an  increase  in  line  voltage  or  frequency,  or 
by  a change  in  the  setting  of  the  motor  circuits  (such 


Figure  43 — Count  characteristics  of  the  magnetic  amplifier 


as  a decrease  in  the  rotor  resistance  of  an  induction  mo- 
tor) the  curve  for  motor  input  will  rise  as  to  A",  figure 
39.  If  the  power  supplied  to  the  motor  is  decreased  the 
curve  of  motor  input  will  fall  as  to  A"'. 

The  motor  adjustment  must  be  maintained  so  that 
point  g on  the  motor  input  curve  will  be  kept  well  below 
the  power  required  to  run  the  machine  light  (as  shown 
by  the  dotted  lines)  and  also  point  d must  be  kept  well 
above  the  power  required  to  drive  the  alternator  at  max- 
imum tune  of  the  antennae.  In  case  point  g is  not  well 
below  the  power  required  to  run  the  machine  light  a 
surge  in  line  voltage  or  frequency  might  increase  it  to 
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g"  where  it  would  be  greater  and  thus  cause  the  alter- 
t rasSBe-J*  run  away  when  die  sending  key  is  left  open  a 
stort  Interval.  Also  if  point  d is  not  well  above  the  power 


required  to  drive  the  alternator  at  maximum  tune  a slump 
in  line  voltage  or  frequency  might  decrease  it  to  d'"  and 
thus  cause  the  machine  to  slow  down  to  e"'  when  the  key 
is  closed,  with  a consequent  falling  off  in  signal  strength 
and  a swing  in  the  pitch  of  the  received  note. 

If  adjustments  are  made  so  that  the  conditions  outlined 
above  are  realized,  no  difficulties  are  encountered  in  main- 
taining a uniform  speed  at  any  desired  alternator  fre- 
quency. 

This  device  already  has  been  described  as  a variable 
impedance  connected  across  the  terminals  of  the  radio 
frequency  alternator  for  the  purpose  of  controlling  the 
power  input  to  the  antenna  circuit.  Its  characteristics  are 


detuned.  The  joint  effect  of  these  two  phenomena  is  a 
reduction  in  antenna  current  to  9%  of  its  normal  value. 
When  the  sending  key  is  closed,  the  alternator  assumes 
substantially  its  normat  voltage,  the  antenna  system  re- 
turns to  a state  of  resonance  and  the  alternator  output 
flows  into  the  antenna  system. 

The  great  advantage  of  the  amplifier  over  other  methods 
of  modulation  is  that  it  gives  a non-arcing  control  of  the 
large  currents  required  in  high-power  radio  transmission 
and  therefore  permits  rapid  telegraph  signaling.  In  fact 
the  amplifier  has  been  operated  experimentally  at  speeds 
in  excess  of  500  words  per  minute  with  perfect  success. 

An  idea  of  the  fundamental  actions  of  the  amplifier 
can  be  gained  from  the  circuit,  figure  40  where  the  two 
windings  designated  by  A and  B are  wound  on  a common 
iron  core.  The  windings  A are  connected  in  parallel  and 
shunted  across  the  radio  frequency  alternator  N.  The 
coil  B is  an  excitation  winding  which  includes  both  the 
positive  and  the  negative  branches  of  the  flux  produced 
in  the  windings  A,  and  hence,  no  voltages  are  induced 
in  B by  the  radio  frequency  currents  flowing  in  A.  This 
is  illustrated  by  the  reference  arrows  in  figure  41,  which 
show  the  direction  of  flux  in  the  amplifier  coil  at  a particu- 
lar half-cycle  of  the  impressed  current.  It  is  clear  that 
the  tendency  to  induce  an  e.  tn.  f.  in  one  side  of  the  con- 
trol coil  by  one  branch  of  A is  counteracted  by  an  oppos- 
ing e.  m.  f.  in  the  other  branch. 
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Figure  45 — Equivalent  circuit  o I Figure  44 


Figure  46— Characterietic  el  alternator-amplifier  circuits,  266-kilowatt 
Alexaadersoa  radio  frequency  alternator 

such  that  a relatively  small  current  in  an  excitation  wind- 
ing is  enabled  to  control  many  hundreds  of  amperes  in 
the  antenna  system.  The  amplifier  performs  two  func- 
tions: When  the  sending  key  proper  is  open  the  alter- 
nator is  placed  on  short  circuit  and  the  antenna  system 


It  is  apparent  that  should  the  flux  produced  in  the  core 
by  the  coil  B be  sufficient  to  saturate  it  fully,  the  imped- 
ance of  windings  A would  become  that  of  a coil  with- 
out an  iron  core.  On  the  other  hand,  with  zero  current 
in  the  winding  B,  the  core  will  be  magnetized  by  the 
windings  A,  and  the  impedance  of  A will  thus  become 
a maximum.  In  general,  in  order  to  obtain  large  flux 
variations  in  the  windings  A,  the  opposing  ampere-turns 
in  B must  be  approximately  equal  to  those  in  A.  Utiliz- 
ing the  alternator  control  circuit  to  figure  40,  the  prob- 
lem is  to  obtain  a minimum  impedance  in  the  windings 
A when  the  circuit  to  the  excitation  or  control  winding 
is  closed  and  thus  short  circuit  the  alternator;  and  to 
obtain  a maximum  impedance  when  the  control  circuit 
is  open,  so  that  the  alternator  may  assume  within  rea- 
sonable limitations  its  normal  voltage.  In  this  way  the 
necessary  variation  of  the  antenna  current  for  telegraphic 
signaling  is  secured. 

The  characteristics  of  a magnetic  amplifier  operated 
in  a given  instance  as  in  figure  40,  are  shown  in  the  curve 
A figure  42,  where  antenna  amperes  are  plotted  against 
different  currents  in  the  excitation  or  control  coil.  The 
curve  A shows  incomplete  modulation  of  the  antenna 
current,  but  it  should  be  mentioned  that  with  this  circuit 
it  is  possible  to  secure  more  complete  modulation  with 
stronger  currents  in  the  control  winding. 

A more  sensitive  control  of  the  alternator  output  to 
the  antenna  system  can  be  secured  by  the  series  con- 
denser C,  of  figure  43,  for  by  the  use  of  this  condenser 
a much  smaller  control  current  is  required  to  effect  a 
given  variation  in  antenna  current.  If  the  capacitance  of 
C,  is  chosen  to  neutralize  the  inductance  of  tne  windings 
A for  some  definite  value  of  excitation  current  in  the 
control  coil  B,  the  impedance  of  the  circuit  C„  A,  be- 
comes a minimum.  The  impedance  at  any  lower  excitation 
is  determined  by  the  difference  between  the  inductive 
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Pifure  47— Oscillogrunt  of  control  and  antenna  currenta  using  a 200-kilowatt  Alexanderson  alternator  set  for  oversea  radio  telephony 


reactance  of  the  amplifier  coil  and  the  capacitive  reactance 
of  the  series  condenser.  However,  the  smaller  this  dif- 
ference the  lower  will  be  amplifier  excitation  which  gives 
minimum  impedance  and  therefore  minimum  alternator 
voltage. 

The  increase  in  sensitiveness  obtained  from  the  series 
condenser  is  well  shown  by  the  curves  B and  C of 
figure  42.  The  curve  A,  as  already  mentioned,  shows  the 
antenna  currents  for  different  control  currents,  without 
the  series  condenser  C,.  The  curve  B shows  the  control 
obtained  with  a series  condenser  of  0.33  mfd.  and  the 
curve  C with  0.125  mfd.  . The  curve  B shows  almost 
complete  modulation  of  the  antenna  current.  Although  it 
is  a matter  of  principal  importance  in  radio  telephony  it 
is  pointed  out  here  that  the  curve  B indicates  a linear 
proportionality  between  control  and  antenna  currents 
almost  throughout  its  range.  This  is  an  essential  require- 
ment for  satisfactory  speech  reproduction  in  telephony. 
The  excessive  control  indicated  at  the  right  of  point  B 
with  the  larger  values  of  control  current  is  a condition 
easily  avoided  in  practice. 

In  the  final  form  of  the  magnetic  amplifier,  the  con- 
densers Cs  and  C,  are  inserted  in  the  amplifier  windings 
A,  as  shown  in  figure  44.  Their  function  is  as  follows : 
If  telegraphic  currents  were  introduced  into  the  control 
coil  B with  the  condenser  C,  and  Cs  absent,  a short  circuit 
current  would  flow  between  the  branches  of  A without 
producing  any  flux  variations  to  the  radio  frequency 
current.  This,  however,  is  prevented  by  choosing  values 
of  C2  and  C3  to  have  a low  reactance  to  the  radio  fre- 
quency currents  and  a high  reactance  to  the  audio  fre- 
quency currents.  These  condensers  have  no  appreciable 
effect  upon  the  tuning  of  the  amplifier  circuit. 

In  the  commercial  set  the  constants  of  C,  are  selected 
for  the  particular  frequency  at  which  operation  is  to  take 
place,  and  it  is  therefore  only  necessary  to  vary  the  con- 
trol current  in  the  coil  B until  the  most  complete  modu- 
lation of  the  antenna  current  is  obtained.  In  the  event 
that  the  alternator  is  worked  at  some  frequency  different 
from  that  originally  contemplated,  a value  of  C,  can  be 
found  for  some  definite  value  of  control  current  in  B,  at 
which  a minimum  impedance  in  the  amplifier  coils  *s 
obtained. 

In  summary  of  the  foregoing  the  equivalent  circuit  of 
figure  44  will  be  seen  to  be  that  of  figure  45  where  the 
telegraphic  key  K when  closed  reduces  the  impedance  of 


the  amplifier  and  therefore  the  impedance  of  the  amplifier- 
alternator  circuit.  This  simultaneously  detunes  the  an- 
tenna circuit  and  reduces  the  alternator  voltage. 

Characteristic  curves  showing  the  variation  of  alter- 
nator voltage,  and  change  of  alternator-amplifier  imped- 
ance with  different  value's  of  current  in  the  excitation 
winding  (for  the  standard  200  kw.  set),  are  presented 
in  figure  46.  Thus  with  zero  current  in  the  control  circuit 
the  alternator  open  circuit  voltage  is  2,000,  and  approxi- 
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mately  500  volts  with  18  amperes  in  the  control  coil. 
Similarly  with  zero  current  in  the  control  coil  the  alter- 
nator impedance  is  67  ohms  and  it  drops  to  37  ohms 
with  18  amperes  in  the  control  coil.  Theoretical  con- 
siderations of  the  circuits  involved  and  actual  test  show 
that  this  drop  in  alternator  impedance  reduces  the  al- 
ternator voltage  and  detunes  the  antenna  system  to  the 
extent  that  no  more  than  9%  of  the  total  normal  current 
flows  in  the  antenna  system  (when  the  current  in  the 
control  winding  is  zero). 

In  explanation  of  the  control  current  of  18  amperes 
(fed  by  a 250-volt  source)  in  the  case  of  a 200  kw.  in- 
stallation, it  may  be  said  that  the  same  variation  of  al- 
ternator output  might  be  obtained  with  much  smaller 
values  of  control  current.  The  larger  value  is  purposely 
used  to  permit  rapid  signaling,  that  is,  it  permits  the 
magnetic  amplifier  to  funrtion  without  lag. 

Since  the  magnetic  amplifier  provides  a linear  control 
of  the  antenna  current  and  functions  with  small  values 
of  control  current,  it  is  applicable  as  a modulation  device 
in  radio  telephony.  When  telephonic  currents  of  suitable 
amplitude  are  passed  through  the  control  coil  B,  figure  44, 
similar  variations  of  the  antenna  current  will  be  obtained, 
provided  the  amplifier  characteristics  are  selected  to  give 
linear  proportionality;  otherwise  inaccurate  speech  re- 
production will  result.  It  has  been  amply  demonstrated 
in  practice  that  such  characteristics  are  readily  obtained 


from  the  amplifier.  Thus  the  curves  B and  C,  figure  42, 
both  show  the  desired  linear  proportionality  between  con- 
trol currents  and  antenna  currents,  but.the  curve  B shows 
the  most  complete  modulation  of  the  antenna  input. 

The  perfection  of  control  provided  by  the  magnetic 
amplifier  has  been  well  demonstrated  in  a series  of  tests 
made  on  the  50  kw.  Alexanderson  alternator.  With  a 
telephonic  control  current  varying  in  amplitude  by  0.2 
ampere,  the  antenna  current  was  changed  from  5.8  to 
42.7  kw.,  a variation  of  almost  37  kilowatts. 

Figure  47  is  an  oscillographic  record  taken  on  the  200 
kw.  set  at  New  Brunswick,  N.  J.,  with  Secretary  Daniels, 
of  the  U.  S.  Navy  Department,  at  Washington,  D.  C., 
speaking  to  President  Wilson  aboard  the  U.  S.  S.  George 
Washington  at  sea.  The  satisfactory  operation  provided 
by  the  amplifier  is  here  again  well  demonstrated. 

When  the  Alexanderson  System  is  used  in  radio  tele- 
phony, the  control  circuit  of  the  amplifier  is  placed  in  the 
output  circuit  of  a bank  of  vacuum  valve  amplifiers.  The 
input  circuits  of  the  amplifier  bank  are  controlled  by 
three  preceding  steps  of  vacuum  tube  amplifiers,  which 
in  turn  are  actuated  by  the  microphone.  , 

In  a number  of  experimental  tests  made  with  the  tele- 
phone set  at  New  Brunswick,  the  voice  was  projected  to 
European  stations.  At  distances  up  to  2,500  miles  very 
satisfactory  results  were  obtained. 
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( Continued  from  July  Wireless  Age) 

. It  ii  intended  In  each  instilment  to  "overlap”  slightly  in  regard  to  the  reiteration  of  basic  lattice 
winding  principles  involved  in  order  to  save  the  reader  the  trouble  of  referring  in  detail  to  the  previous 
instalment  where  these  fundamental  laws  of  lattice  winding  are  introduced.  As  these  laws  have  hitherto 
been  unpublished  it  is  believed  that  a good  educational  purpose  will  be  served. — Editor . 


Resum  fe  of  First  Instalment 

Unsystematic  practices  in  vogue  in  naming  various 
universal  wound  coils  noted. 

Classification  of  universal,  and  lattice  coils. 

Methods  of  hand-winding. 

Typical  winding  chart  for  a step-lattice  coil. 

General  shape  factors  indicated. 

Multi-lattice  coils  with  one  or  several  wires,  and  use 
in  wavemeters  or  direction-finder  loops. 

I-aws  of  lattice  pattern-formation. 

General  approximate  inductance  formula. 

High  frequency  lattice  transformers  with  ferro-dust 
dielectric  cores. 

Synopsis  of  Second  Instalment 

Development  of  lattice  layer  on  a plane,  to  show  true 
value  of  “swing-angle,”  G. 

Simple  analysis  of  relations  thus  exhibited. 

First  working  formulas  shown,  giving,  K the  “cross- 
step” or  simply  “step”  and  swing-angle,  G and  their 
general  connection  with  tuning  efficiency,  P of  the  coil, 


R C 

Change  of  swing-angle  with  diameter  illustrated. 

Effect  of  same  on  properties  of  lattice  “cells.” 

Distribution  of  L,  C and  R as  effected  at  different 
layers,  by  this  factor. 

Suggestions  for  conditions  of  tests  to  secure  better 
average  checks  on  coil  constants. 

Effect  of  wire  thickness  on  properties  of  coil. 

Cross-spiral  (or  simply  "spiral”)  lattices  and  their 
general  relations  to  cross-step  lattices. 

Peculiarities  of  lattice  coils  in  relation  to  derivation  of 
design  formulas. 

Effect  of  swing-angle  G on  lattice-coil  tuning  efficiency, 
qualitatively  considered. 


Method  of  converting  single  wire  uni-lattice  into  single 
wire  multi-lattice  coils. 

General  method  of  designing  multi-lattice  coils  ap- 
proached. 

There  is  a certain  angle,  the  “swing  angle,”  made  by 
the  winding  “cross-step”  with  either  circumference  of 
the  cylinder  faces.  It  directs  the  winding  zig-zag  and 
experience  indicates  should  not  be  more  than  30°.  In 
figure  15  this  is  discussed  in  detail. 

To  the  left  in  figure  15  we  have  a coil  frame,  with  a 
wire  “swinging”  or  “stepping”  from  O at  the  “right”  of 
the  frame  to  S at  the  }‘left.”  Let  the  plane  XOY  be 
tangent  to  the  cylindrical  frame  along  the  element  NO. 
If  we  draw  OY  in  this  plane  at  right  angles  to  NO,  it 
will  be  tangent  to  the  circular  face  OVB.  Let  the  line 
OR  in  the  plane  XOY  represent  the  wire  at  a “swing 
angle”  equal  to  G.  Then  if  the  wire  OR  and  the  plane 
is  allowed  to  roll  on  to  the  cylinder  clockwise,  with  the 
line  OY  always  touching  OVB,  the  winding  OR  will 
lay  on  the  helical  line  OS,  and  will  have  a “swing  angle” 
of  G degrees. 

To  make  the  matter  still  clearer,  look  at  it  from  another 
point  of  view.  Suppose  that  the  cylinder  NOVB  were 
turned  with  its  ends  reversed  and  then  rolled  clockwise 
along  the  line  BO'Y1  to  the  right.  If  we  “inked  in” 
the  lines  on  the  plane  XOY  they  would  all  print  them- 
selves on  the  plane  X'O'Y1,  in  their  exact  relations  at 
the  left  and  we  would  see  why  the  angle  G of  the 
“swing”  is  the  same  from  point  O to  point  S on  the 
winding.  Of  course  X’O1  and  Y’O1  are  perpendicular. 
NS  is  the  “angular”  swing,  NO  is  the  width  W,  and 
O'S1  may  be  called  the  “cross-step”  instead  of  “linear 
swing,”  for  accuracy  and  brevity. 

The  actual  “helical”  or  “screw”  pitch  in  linear  measure 
is  the  axial  distance  along  the  cylinder  traveled  during 
one  turn  of  the  winding,  like  that  of  any  helix,  but  cannot 
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be  greater  than  W the  width  of  the  coil,  hence  the  lat- 
ter is  assumed  given  and  the  swing  angle  calculated 
from  the  following  two  simple  relations. 

Rds 

First:  K = 

360 

Where  K = length  of  swing — OS1  in  figure  IS — and 
therefore  equals  the  “cross-step”  or 
“step”  “K.” 

s = angular  swing,  in  degrees, 
d = diameter  of  winding  at  a given  layer. 
(N.B.  We  do  not  say  “diameter  of 
fcr*,  frame.”) 


1 K 

than  — or  W is  less  than  — . In  the  best  lattice  coils  its 

2 2 
K 

average  value  is  less  than  — . This  is  shown  in  figure 

6 

16a,  where  cross-steps  K,  of  constant  angle  (S)  but 
varying  length,  are  laid  out. 

Figure  16a  is  a plane  section  of  a lattice  coil.  The 
diameters  of  four  “layers”  are  indicated  by  pairs  of 
lines,  at  left  and  right.  The  exact  properties  of  lattice 
“layers”  will  be  given  later.  The  four  lines  at  the  left 
are  2-3,  JC-X,,  Y2-Y„  and  1-4.  The  winding  cross-sec- 


Pigures  15  to  21 — Diagrammatic  details  of  coils  showing  dimensions,  method  of  winding,  angle  of  pitch  and  general  design  principles 


W 

Second : G = sin-1  — which  means  that  “G  in  the  angle 

W” 

i whose  sine  is  — and  any  book  of 

i K 

trigonometric  tables  gives  us  G as  soon 
as  we  know  W and  K.  G must  be  less 
than  30  degrees.  You  ask — “why?” 
First — It  saves  wire. 

Second — It  raises  the  selective  power  or  tuning  efficiency 
P of  the  coil,  thus  cutting  down  the  damping ; since 


R 


From  purely  manufacturing  considerations  it  is  not 
common  practice  to  build  a “step-lattice”  coil  with  the 
"swing”  much  greater  than  180  degrees. 

‘ 1 W 

The  sine  of  60°  = — . hence  — must  be  generally  less 
2 K 


tion  at  right  and  left  is  1234.  If  we  take  .63 — the  ratio 
of  the  diameter  of  any  layer  to  its  semi-circumference — 
of  the  width  W,  and  lay  out  the  swing-angles  G„  G2, 
G,  and  G4  by  joining  m,  n,  s and  t at  the  left  to  1,  X„  Y, 
and  2 at  the  right,  we  will  find  these  angles  are  accurate. 
Figure  16b  proves  this ; as  it  is  nothing  more  than  figure 
16a  with  the  various  layers  rolled  out  or  “developed” 
on  a plane.  The  lettering  is  kept  similar  to  that  of  figure 
16a.  The  “similar”  angles  Glt  G,,  etc.,  in  both  sketches 
are  exactly  equal. 

These  two  figures  show  that  the  celt  walls  of  lattice 
coils  slowly  change  direction  as  the  coil  grows  in  diameter, 
somewhat  like  the  pitch  of  a propeller  blade.  This  means 
that  there  is  a slight  mechanical  loss  of  rigidity  in  lattice 
“cells”  whose  linear  dimensions  are  large  and  flattened 
as  in  figure  17a,  especially  when  used  with  a small 
diameter  of  wire. 

The  wire  f,f?  is  called  the  “cross-step,”  and  the  swing 
angle  G which  it  makes  with  the  face  of  the  coil,  changes 
as  shown  in  figures  16a  and  16b,  so  that  the  cell-walls 
do  not  receive  the  support  of  the  “steps”  except  at  a 
fraction  of  their  length.  The  dotted  lines  show  the  next 
outer  set  of  “steps.”  This  is  shown,  greatly  exaggerated, 
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in  figure  18,  where  1,  2,  3,  4 is  a cell  in  one  layer  and 
5,  6,  7,  8 is  a cell  on  the  next  outer  layer.  Here  is  the 
real  "secret”  of  the  lattice  coil.  The  greater  the  differ- 
ence between  the  swing  angles  of  successive  layers,  the 
smaller  the  distributed  capacity  of  the  coil,  and  the  more 
economical  it  is  of  wire;  since  when  G is  small  the 
time-constant  is  good.  This  change  is  slower  near  the 
outer  layers,  where,  however,  the  effective  radial  capacity 
per  unit  length  of  coil  is  also  smaller,  for  electrical  reasons. 

Since  G becomes  smaller  as  the  coil  diameter  increases 
the  inner  layers  are  relatively  inefficient  in  producing  a 
good  time-constant.  Therefore  it  is  not  a fair  test  to 
use  the  whole  coil  to  get  the  selectivity  or  tuning  power 

1 t/Lo 

P,  which  is  measured  by  — V — where  Ro,  Co  and  Lo 

Ro  Co 

are  the  radio  frequency  resistance,  capacity  and  induct- 
ances respectively.  The  whole  coil  shows  up  too  well! 

If  the  winding  were  stopped  at  half  the  total  “layers" 
to  be  wound,  or  else  a "tap”  taken  there,  a test  for 
Lo,  Co  and  Ro  to  represent  the  uncompleted  coil  would 
give  a more  just  average  result.  The  former  method  is 
preferable  on  account  of  capacity  dead-end  effects  pres- 
ent in  the  latter  method. 

It  is  important  to  remember  that,  the  thicker  the  wire, 
the  greater  the  change  of  swing-angle  with  a given 
change  in  number  of  circuits  of  winding  and  the  less 
the  distributed  capacity  always  provided  the  spacing 
between  ‘‘cell-walls'’  centers  is  kept  equal  to  a constant 
multiple,  say  3,  of  the  diameter  of  wire.  Otherwise, 
these  wires  of  increased  diameter  in  themselves  have 
greater  capacity  and  will  neutralize  a large  part  of  the 
above  advantage. 

Spiral  Lattices 


It  has  been  stated  that  for  mechanical  reasons  “swings” 
or  “steps”  of  more  than  186°  as  given  in  figure  8 are 

d 

usually  avoided,  except  when  the  coil  has  a ratio  of  — 

W 


like  figure  13  or  else  is  small  in  diameter. 

In  these  circumstances  we  may  save  wire  and  utilize 
the  rapid  change  swing-angle  G for  small  diameters — 
figures  17  and  18 — by  making  the  swing  angle  so  small 
that  many  turns  will  be  completed  before  the  winding 
makes  one  swing.  In  this  case  we  have  a “cross-spiral” 
— instead  of  a “cross-step” — when  the  winding  returns 
with  720°  pitch,  i.e.  two  turns  or  more  to  the  starting 
point,  or  just  beyond  it,  making  a uni-lattice  pattern  if  the 

Eitch  is  exactly  two  turns,  i.e.  the  winding  starts  a second 
lyer  at  the  original  starting  point.  See  figure  19a. 

Now  if  the  advance  is  an  exact  submultiple  of  360° 
we  have,  a bi-lattice  spiral  for  an  advance  of  180°,  a 
tri-lattice  spiral  for  120°  advance  and  an  N-fold  lattice 

360 


spiral  if  the  advance  is  . 

N 

A penta-lattice  spiral  is  shown  in  figure  19b  with 
advance  v equal  to  72°.  YVe  could  wind  this  as  a five- 
wire  uni-lattice  spiral  by  starting  separate  wires  at  0°, 
72°,  144°,  216°  and  288®.  By  choosing  the  turns  in  each 
lattice  we  can  design  an  excellent  unit  for  replacing  five 
separate  wavemeter  coils. 

In  figure  1%  we  have  the  conditions  in  figure  19a 
modified  to  show  five  separate  windings,  giving  as 
many  lattices,  each  lattice  formed  from  a cross-spiral. 
Colloquially  we  abbreviate  “cross-step”  and  “cross- 
spiral”  into  “step”  and  “spiral”  respectively.  This  spiral 
lattice  or  rather  “five-spiral  lattice”  is  shown  in  the  for- 
ward swing  of  its  first  “layer,”  but  for  simplicity  it  is 
drawn  in  isometric  projection  and  as  though  its  wires 
each  has  only  two  instead  of  six  complete  turns  or  2160° 
to  a swing.  The  left  face,  nearest  the  reader,  is  let- 
tered OL-72L  etc.,  to  show  the  starting  points  of  the 
first  to  the  fifth  wires,  as  indicated  on  the  top  and  bot- 


tom cylindrical  elements  180L-180R,-OL,OR,  by  the. 
series  of  numbers  321,54321,54,  and  1543215432  respect- 
ively. 

In  figure  19c  we  get  a side  view  of  figure  19b  show- 
ing, however,  the  twelve  turns  made  by  the  first  wire 
on  the  pitch  of  4320°,  the  forward  and  backward  spirals 
crossing  at  the  starting  element  and  180®  away.  A five- 
wire  spiral-lattice  with  10  terminals  is  the  result,  although 
only  the  beginning  and  ending  of  the  second,  third,  fourth 
and  fifth  spirals  are  here  indicated. 

d 

We  have  to  note,  in  figure  19a,  that  — =1.00  and  the 

W 

angle  G is  too  small  here,  to  exhibit  much  change  as 
the  new  layers  are  added.  The  layout  of  figure  19a  is 
satisfactory,  provided  the  “axial”  or  “helical”  pitch  1-2, 
2-3  etc.,  is  at  least  thrice  the  diameter  of  the  wire  used. 

The  winding  starts  at  OL — calling  OL,  OR  the  zero  or 
starting  element — and  ends  on  OR.  It  immediately  re- 
turns on  the  back  swing  of  six  turns  (not  shown)  with 
a total  “angular  pitch"  of  4320°,  or  twelve  turns,  to  its 
starting  point  OL,  and  therefore,  has  no  spiral  “ad- 
vance,” or  “step-advance,”  as  shown  in  figure  1 or  in 
winding-chart  figure  8.  The  layers  simply  repeat  from 
OL;  as  no  “advance”  of  any  kind  is  necessary  for  such 
a coil,  which  is  therefore  of  the  uni-lattice  spiral  type. 

There  is  nothing  to  prevent  efficient  multiple-wound 
spiral  lattices  being  used  for  couplers  or  wavemeters,  etc. 


Pigure  20b — A uni-lattice  coil  with  awing  180*  and  advance  12* 

There  is  a positive  advantage  in  it,  up  to  four  separate 
lattices,  as  the  change'  in  G for  separate  layers  of  the 
same  lattice  is  greater,  making  the  cell  shape  more  ef- 
ficient. These  corresponding  ‘“layers”  for  any  particular 
lattice  would  really  be  four  layers  apart  radially,  and 
would  have  their  distributed  capacity  correspondingly 
reduced,  without  reducing  the  inductance  too  much. 

It  is  perfectly  practicable  to  have  these  “intermediate" 
wire  layers — in  this  case,  3 layers — replaced  by  an  insu- 
lating lattice  of  moisture-proof  hard  cord.  Such  insulat- 
ing lattices  have  been  used  in  the  past  for  different  pur- 
poses. In  regard  to  the  mechanics  of  the  thing,  it  is  a 
fact  that  in  one  case,  a coil  of  about  four  feet  diameter 
was  successfully  wound  out  of  small  diameter  rope. 
Furthermore,  the  use  of  large  multi-lattice  coils  of  bare 
and  insulated  wire  for  direction-finder  loops  is  today  be- 
ing looked  into,  as  a promising  variation  both  mechanical- 
ly and  electrically. 

Winding  Peculiarities  of  Lattices,  in  Relation  to 
Derivation  of  Formulas 

There  are  several  unobtrusive  points  about  lattice  coils 
which  must  be  constantly  kept  in  mind. 

First:  There  is  no  “bedding”  of  wires  at  one  level 
in  the  hollow  or  trough  formed  by  the  two  adjacent  wires 
underneath  on  the  lower  level.  This  is  shown  in  the  first 
diagram  of  this  article. 

Second:  The  question  “what  is  a lattice  winding 

level  ?"  is  answerable  only  by  accepting  a convention. 
The  position  of  the  wires  in  a ‘‘level”  is  only  the  same 
at  certain  repeated  elements  of  the  cylinder  constituting 
the  winding.  The  positions  of  wires  in  each  level  in  a 
“layer”  alternate  from  side  to  side  and  the  levels  them- 
selves have  their  wires  transposed  radially  in  a peculiar 
way  as  one  mentally  passes  a plane  through  the  axis 
and  rotates  it  while  examining  the  winding. 

Third:  There  are  small  or  large  projecting  bands 

to  be  allowed  for  in  calculations  of  length.  These  do 
not  occur  noticeably  in  form-wound  coils,  but  lattice 
coils  are  not  only  form-wound,  but  when  constructed  of 
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coarse  wire  with  large  diameter  and  few  turns,  they 
may  be  with  advantage  wound  by  hand  and  may  pur- 
posely have  as  much  as  2.5  per  cent  of  wire  added  to 
aid  in  "tapping”  the  coil  at  the  wire  “bends” — say  at 
a two-inch  length  of  Arc  projecting  from  the  face  of  the 
coil. 

Fourth:  The  length  of  the  wire  in  a lattice  coil  is 
based  on  the  turns  per  “double  level”  or  “layer,”  which 
is  the  design-unit.  It  is  not  convenient  to  use  the  “turns 
per  level.”  This  will  be  shown  as  being  due  to  the 
alternate  changing  of  upper  to  lower  levels  and  vice 
versa  which  is  illustrated  graphically  further  on  in  this 
article. 

Turning  back  to  figure  20a  we  have  the  elements  of 
the  above  peculiarities  simplified.  The  perfectly  practical 
winding-plan  of  figure  8 is  given  in  sketch  form.  The 
symbols  of  figure  1 are  applied,  with  a swing  (s)  of  186 
degrees  and  an  advance  (v)  of  12  degrees.  The  develop- 
ment shown  in  principle  in  figure  15  is  used  in  figure 
20a  and  the  length,  say,  OL-360L  represents  the  length 
of  the  circumference.  The  swing  angle  (G)  depends, 
of  course,  with  given  cross-step  K,  on  the  width  of  the 
coil  in  a “step  lattice”  winding.  In  a spiral  lattice  wind- 
ing it  also  depends  on  the  axial  width,  or  rather  in  this 
case,  the  axial  length  of  the  coil  frame,  provided  the 
“cross-spiral”  is  constant  in  length.  The  term  “cross- 
step” or  simply  “step”  for  ordinary  use,  is  so  much  more 
convenient  than  the  descriptive  term  “linear  swing”  (Is) 
that  no  excuse  is  needed  for  dropping  the  latter,  except 
as  a purely  descriptive  term.  The  length  of  a series  of 
steps  is  that  of  a helix  of  the  same  angular  development. 
This  is  obvious  if  we  imagine  all  the  odd  or  even  steps, 
turned  symmetrically  to  themselves  and  fitted  to  the  other 
set,  arranged  as  parts  of  a broken  helix  on  the  coil 
cylinder  considered  as  extended.  The  result  is  a perfect 
helix,  which  we  treat  under  the  popular  generic  name 
of  “spiral.” 

Since  the  advance  v,  travels  forward  by  its  own  length 
during  a certain  number  of  applications  of  the  pitch  to 
the  circumference,  it  must  itself  be  contained  in  the  pitch 
an  exact  number  of  times.  Therefore,  when  the  pitch  is 
traveled  over  once  by  the  advance  we  have  a pattern  or 
a complete  lattice  “layer.”  By  "slipping”  back  the  start- 
ing point  when  the  “pitch”  has  gone  beyond  360°  as 
shown  in  figure  20b,  we  form  a bi-lattice. 


A uni-lattice  coil  with  swing  186°  (therefore  pitch 
372°)  and  advance  12  degrees,  is  shown  in  figure  20b 
in  the  full  lines.  If  the  swing  186L-12R  is  “slipped” 
back  to  6R,  losing  6 degrees  or  half  the  advance,  it  will 
come  around  again,  arriving  at,  say,  the  swing,  192L-18R, 
if  continued,  giving  the  beginning  of  a bi-lattice  pattern. 
To  continue  this  bi-lattice,  however,  this  again  is  slipped 
back  6 degrees  to  12R  and  the  next  “circuit,”  which  is 
defined  as  a revolution  of  the  winding  around  the  coil 
frame,  starts  at  12R,  as  it  would  have  done  originally, 
with  a uni-lattice  winding.  Here  we  have  the  single 
wire  bi-lattice  winding.  If  we  started  a separate  duplicate 
uni-lattice  winding  at  6R,  and  kept  it  separate,  we  would 
have  a double  or  two-wire- bi-lattice  coil. 

In  figure  21  we  have  a value  of  s of  about  30°.  We 
are  purposely  showing  the  coil  as  wide  enough  to  give 
a swing  angle  of  35° — an  excessive  amount.  About  10° 
is  good  practice  for  coils  about  five  inches  external  di- 
ameter. This  figure  also  shows  the  winding  surface  more 
in  detail  than  does  figure  1. 
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1 Laws  governing  width  of  coils  in  terms  of  “pitch” 
and  “advance,”  Charts  for  layout  of  two  types,  “odd”  and 
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ings. 11 — Discussion  of  same.  12 — Solutions  of  problems. 
13— Lines  of  design  development  indicated  for  cross-step 
lattice  coils.  14 — Comparison  of  “cross-step”  and  “cross- 
spiral”  design  factors  in  lattice  coils.  15— -Conclusion  of 
analysis  and  illustration  of  flexibility  of  lattice  coil  no- 
menclature suggested  in  this  article.  16 — Concluding  re- 
marks on  etymology  of  nomenclature  vs.  practical  utility 
in  description  and  specification. 


An  Impedance  Curio 


WE  ARE  all  prepared  to  find  an  increase  of  impedance 
when  a condenser  shunts  a coil.  This  has  been 
solved  for  the  rejector  circuit  consisting  of  a pure  capacity 
and  a resistive  inductance,  about  1892.  There  are  still, 
however,  some  very  interesting  properties  of  such  circuits 
which  have  not  been  published,  especially  for  the  case 
where  the  capacity  has  leakage.  In  all  these  cases,  how- 
ever, we  are  prepared  to  see  a sudden  change  in  the  re- 
actance of  the  rejector  circuit  from  condenser  to  inductor 
characteristics. 

There  is  another,  and  a simpler  but  far  stranger  ex- 
periment on  reactive  shunts  which  is  shown  in  figure  1. 
It  seems  to  contradict  the  laws  of  Kirchoff  until  mathema- 
tically investigated.  It  has  been  correctly  solved  by  A. 
Russell  and  discussed  by  Howe,  Campbell  and  Still.  The 
writer’s  work  has  been  done  independently  of  these  in- 
vestigators. In  figure  1,  x is  a pure  reactance,  S is  a 
pure  variable  resistance  in  shunt  to  x,  r is  a pure  resist- 
ance in  series  with  x. 

If  we  apply  an  alternating  sinusoidal  potential  of 
amount  V to  x at  C and  B and  read  the  current  in  G and 
then  shunt  x by  S and  repeat  the  experiment  the  second 
reading  will  of  course  be  greater. 


You  will  probably  say  this  must  of  course  occur  in  all 
circumstances!  Don’t  be  too  sure!  Let  us  restore  the 
series  resistance  by  reconnecting  the  potential  source 
through  Y to  A again  and  then  repeat  the  experiment 
varying  the  resistance  S from  O to  infinity. 


Fifure  1 — Circuit  of  the  reactive  shunt  under  discussion 


Before  we  do  this  let  us  take  some  actual  values.  Let 
x = 10  reactive  ohms ; let  r = 5 resistive  ohms.  Then  the 
impedance  with  S open,  figures  out  as  11.18  ohms.  For 
convenience  we  will  assume  V equals  111.8  volts,  giving  a 
current  in  G of  10  amperes. 
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Now  reduce  S to  zero  and  "short'’  x with  it.  The  curve  shown  in  figure  2 is  to  consider  this  impedance 
current  in  G is  22.36  amperes.  Increase  S and  the  current  curve  resolved  into  its  two  components,  R and  X,  which 
in  G decreases  as  would  be  expected.  If  we  observe  care-  are  the  equivalent  resistance  and  reactance  respectively. 


Figure  2 — Graph  showing  actual  and  expected  impedance  curve* 
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Figure  la — Graph  showing  effective  reactance  and  resistance  curves 


fully  we  will  note  that  this  decrease  is  unusually  rapid. 
The  majority  of  even  experienced  engineers  would  say 
that  we  could  never  reach  as  small  a current  as  10  amperes 
in  G unless  S became  infinite.  This  is  incorrect,  however 
paradoxical  the  statement  may  seem! 

The  obvious  proof  is,  first,  that  of  experiment.  Let  .us 

x2 

increase  S to  10  ohms — i.e.  to ohms — G now  shows 

2r 

10  amperes!  In  other  words,  S makes  no  difference  by 
its  presence,  except  to  change  the  current  phase! 

Stranger  things  follow  when  S is  still  further  increas- 
ed ; for  G shows  still  less  current ! S has  actually  raised 
the  impedance  to  a value  such  that  the  effective  value  of 
r has  been  doubled  while  the  reactance,  however,  has  not 
been  changed,  i.e.,  Z=2r+jx  at  its  maximum.  This 
value  for  S giving  a maximum  value  of  Z2=4r2+x2 

X2  X 

is  S = 1 (x2  + 4r2)  Yi 

2r  2r 

•’ S = 24.14  ohms  when  Z or  Z*  is  a maximum 
and  Z2=  100+100 
■ Z = 14.14  ohms 
The  current  in  G is  now  7.86  amperes. 

After  this  the  circuit  behaves  normally,  i.e.  when  S is 
gradually  increased  from  24.14  ohms  to  Q0  the  current 
in  G gradually  increases  to  10  amperes;  since  Z equals 
x2 

r + jx  when  S equals  — or  infinity. 

2r 

It  is  possible  to  solve  the  problem  graphically,  but  it  is 
advisable,  at  this  point,  to  plot  the  graph  of  the  impedance 
between  A and  B in  figure  1 with  S as  independent 
variable. 

The  graph  is  shown  as  the  curve  BFMR.  The  interest- 
ing points  are,  first — the  impedance  at  F,  or  the  “final’’ 
value  of  11.18  ohms  which  the  circuit  has  when  S is 
opened  and  second,  at  M,  when  S equals  24.14  ohms  and 
shows  the  maximum  impedance  always  greater  than  the 
final  value,  in  this  case  by  2.96  ohms.  The  curve  is,  of 
course,  asymptotic  to  the  line  AFA. 

The  clearest  method  of  showing  the  relation  of  the 
elements  which  go  into  the  formation  of  the  impedance 


Their  values  are : 

r S2  + x2  (r  + S) 

R = and 

S2  + x2 
S2x 

X = 

S*  + x2 

They  are  plotted  as  curves  R and  X in  figure  3a  in 
terms  of  varying  shunt  resistance,  S. 

R has  a maximum  value  when  S = x. 

2r  + x 

In  this  case  R = 

2 

R 

Now  the  relation gives  the  P.  F.  (power- 

VR2  + x2 

factor)  between  the  points  A and  B of  figure  2 and  sim- 
ilar figures.  The  special  points  F and  M noted  in 
figure  2 have  been  also  noted  in  the  P.  F.  curve  shown  in 
figure  3b,  plotted  in  terms  of  the  shunt  resistance,  S. 


Figure  A—' Value*  of  impedance  at  point*  F and  H in  Figure  2 

It  is  easily  shown  that  the  P.  F.  is  always  100  per  cent, 
at  S = 0 and  that  there  is  a point  of  inflexion  at  about 
8.43  ohms  for  S. 

It  is  worthy  of  note  that  the  series  resistance  r is  the 
important  element  in  producing  this  maximum.  The 
larger  r,  the  greater  the  difference  between  the  points  F 
and  M as  can  be  seen  by  an  examination  of  figure  4, 
where  OC  gives  the  impedance  shown  at  point  F on  the 
graph  in  figure  2 and  AC  gives  the  maximum  impedance 
shown  at  point  M. 

On  the  other  hand,  the  increasing  value  of  the  maximum 
takes  place  at  decreasing  values  of  S.  This  makes  a 
sharpen  and  higher  maximum. 
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By  examination  of  figure  4 we  find  that  in  figure  2 the 
maximum  impedance  ordinate  OM  is  related  to  the 
“final”  impedance  ordinate  OF  by  the  equation 
(OM)2  = (OF)2  + 3r2 

This  shows  clearly  the  greater  difference  between  OM 
and  OF  as  r gets  larger. 

Of  course,  when  r is  small,  we  approach  the  problem  of 
the  impedance  of  a resistance  and  reactance  in  multiple, 


and  instantly  demonstrates  why  such  a multiple  resistance 
is  always  less  than  the  smaller  resistance.  This  value, 
given  by  the  line  FP  in  figure  5 can  itself  in  turn  be  used 
with  a third  parallel  resistance  laid  off  either  on  OR,  Or  or 
any  other  vertical  line,  as  before,  etc.  Hence  the  graphic 
law  corresponds  to  the  most  General  case  possible. 

If  OR  and  Or  were  similar  reactive  ohms,  i.e.  from 


m m* 

Si*  *Smm  ■ iihhiin qmw emit 
Figure  3b — Graphic  curve  plotted  ia  term*  of  the  shunt  resistance 

which  exhibits  nothing  abnormal.  Its  graphical  solution 
is  important  in  order  to  solve  the  circuit  of  figure  1 
graphically  and  will  now  be  taken  up.  Before  going  into 
details,  however,  the  ground  will  be  prepared  for  the  a.c. 
graphics  by  first  solving  for  d.c.  multiple  resistances, 
graphically. 

The  graphics  of  two  parallel  resistances  r and  R,  with 
direct  current  is  simply  the  geometrical  interpretation  of 

rR 

the  expression  for  their  combined  resistance 

r + R 

Figure  5 gives  the  well-known  solution  for  this.  Take 


Figure  6— Diagram  showing  the  value  of  the  equivalent  capacitive  (or 
negative)  reactance 

either  condensers  or  inductors,  the  same  laws  would  ap- 
ply in  figure  5. 

As  a matter  of  fact,  the  general  graphical  law  holds 
true,  with  all  combinations  of  condensers  and  inductors 
using  the  extended  diagram  with  either  Or  or  OR  negative 
in  the  above  construction,  but  it  is  mechanically  inconven- 
ient to  apply,  as  can  be  seen  by  inspecting  figure  6 where 
it  is  used.  Here  the  process  is  exactly  the  same.  Lay  off 
OX  the  inductive  reactance  and  ox,  the  capacitive  react- 
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4 r Z 
figure  7 


figure  9- A 


this  is  any  arbitrary  distance ► 

Figure  3— Chert  giving  the  value  of  the  multiple  reeietauee  of  the  two 

branch** 

any  desired  horizontal  distance  on  the  axis  of  abscissas 
and  erect  two  ordinates  at  its  ends.  On  these  are  laid  off 
the  values  of  r and  R respectively.  Join  the  points,  say, 
4 and  8 ohms  to  the  opposite  bases  of  ordinates,  by  the 
lines  RO  and  rO.  Their  intersection  marks  a point  P 
whose  distance  from  the  axis  of  abscissas  gives  the  value 

rR 

r + R 

or  the  multiple  resistance  of  the  two  branches.  It  clearly 


i , c — / s s C 'c  t - * 

figured-t  figured-C 

Figure*  7 to  8 c — Th«  two  impedance  triangles  and  graphical  solution  of  the 
mixed  reactances  in  multiple 


ance  on  opposite  sides  of  the  axis  of  abscissas  O-o.  Pro- 
long the  lines  drawn  through  OX  and  ox  till  they  meet  at. 
say,  P.  The  negative  ordinate  FP  now  represents  the 

Xx 

equivalent  capacitive  (or  negative)  reactance It  is 

X-x 

easy  to  see  why  FP  grows  enormously  when  ox  ap- 
proaches OX  in  value,  i.e.  when  we  approach  the  un- 
damped resonant  frequency  of  a branch  resonant  circuit. 
The  values  of  FP  go  clear  off  any  drawing-board  to  the 
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fcftVM  QeF  ruturgm  p»«portio— idy  to  FP,  and  sud- 
denly as  ox  and  OX  pass  through  parallelism,  come  back 
again  as  enormous  positive  values  or  inductive  reactances 
to  the  extreme  right  of  OX. 

We  are  now  ready  to  find  the  graphical  solution  of 
mixed  reactances  in  multiple  but  cannot  use  either  figures 


Figures  9- 1 0— Graphical  solutions  of  the  impedance  curio 


5 or  6.  Let  the  combined  impedance  of  a reactance  x and 
a resistance  r in  parallel  be  2. 

r2x2  r2x 

2 = h j- ■ — 

r2  + x!  r2  -f-  x2 

rx2 

where  the  equivalent  resistance  R = and  the 

r2  + x2 
r2x 

equivalent  reactance  X = 

r2  -)-  x2 

The  impedance  triangles  of  r and  x in  series  and  in 
parallel  are  worthy  of  comparison ; as  their  phases  bear  a 
simple  and  easily  remembered  relation  to  each  other. 

In  figure  7 we  have  the  two  impedance  triangles  for 
comparison.  The  triangle  023  is  the  series  impedance  tri- 
angle and — omitting  a constant  factor  for  the  moment — 
045  is  the  parallel  impedance  triangle.  It  has  the  same 
shape  as  023,  but  displaced  through  the  angle  305.  It  is 
evident  that  the  parallel  circuit  behaves  as  if  the  resistance 
and  reactance  changed  places ; since,  for  this  case 

xr 

Z = (x  + jr) 

x2  -f-  r* 

instead  of  Z = (r  + jx) 

The  graphical  problem  is  to  get  the  geometrical  value 

xr 

of  Z = — — — 

Vx'-f-r2 

The  solution  is  given  in  figures  8a,  8b  and  8c:  In 

figure  8a  we  lay  off  r equals  1 -2  and  x equals  2-3.  Then 
swing  2-3  around  as  a prolongation  of  1-2.  The  line  1-3 
is  of  course  = V r2  -f-  x2.  Figure  8b  is  the  same  as  8a 
but  with  c as  the  midpoint  of  1 — 3 as  a diameter  we  de- 
scribe a semicircle  and  prolong  the  line  2-3  until  it  inter- 
sects this  semicircle  at  4.  The  line  2-4  is  a mean  propor- 
tional between  1-2  and  2-3  or  between  r and  x.  Hence 
we  now  have  2-4  = V x r.  In  figure  8c  we  now  combine 

xr 

1-3, and  2-4  so  as  to  get  2-6  = —————which  is  our 

Vx’-j-r* 

answer — by  proceeding  as  follows : 

Lay  off  2-5  equal  to  1-3  and  join  5 to  4.  Erect  a per- 
pendicular at  the  midpoint  M of  3-1  and  let  it  cht  the 
line  2-5  at  C.  With  C'  as  a center  and  radius  equal  to 
C'-4  describe  an  arc  cutting  2-5,  prolonged,  at  6.  The 
line  2-6  is  the  required  geometrical  measure  of  the  com- 
bined impedance.  This  is  surely  different  from  the 
methods  used  in  figures  4 and  5 ! It  is  far  easier  to  da 
than  to  talk  about,  however ! 

In  figure  9 we  have  the  promised  final  graphical  solu- 
tion of  the  impedance  between  A and  B in  figure  1 by  the 
application  of  figure  8a  to  an  impedance  triangle  x -f  jr 
corresponding  to  the  triangle  045  in  figure  7. 

In  figure  9 we  use  the  distance  2-6  found  in  figure  8c 
and  lay  it  off  as  3-7  along  the  line  3-1  in  figure  8a,  where 
3-1  represents  V r2  -f-  x2  Hence  3-7  equals  2-6. 


2- 6  xr 

The  ratio  of = and  when  applied  to  x 4-  jr, 

3- 1  x2  -f-  r2 

gives  the  parallel  impedance  triangle,  if  we  remember 


Figure  U — Circuit  used  in  Campbell's  solution 

that  the  combined  resistance  R and  reactance  X are  in- 
terchanged in  phase  relation,  as  shown  in  figure  7,  when 
compared  to  the  series  impedance  triangle  023. 

So  we  take  the  portion  o-8  from  2-3  or  x and  call  it  R 
and  similarly  take  the  portion  7-8  parallel  to  1-2  or  r and 
call  it  j X.  Thus  the  “parallel  Z”  = R -(-  j X and  in  figure 
10  by  adding  the  series  resistance  r to  the  impedance 
triangle  387  we  have  solved  our  problem  completely  by 
graphical  methods. 

Now  we  are  ready  to  take  these  results  on  the  general 
resistance,  r,  and  reactance,  x,  in  series  or  parallel  and 
apply  them  to  figure  10  which  is  to  be  considered  as 
representing  the  arrangements  shown  in  figure  2. 

It  is  the  line  7-9  in  figure  10  whose  paradoxical  be- 
haviour we  have  been  examining  in  figure  2.  The  greater 
the  value  of  r the  greater  the  departure  from  the  usual 
behaviour  of  parallel  impedances. 

In  closing  this  article  I wish  to  call  attention  to  a serious 
error  on  the  part  of  Mr.  A.  Campbell  who  gave  in  the 
London  Electrician  for  May  6,  1910,  p.  157  a solution  of 
the  circuit  shown  in  figure  11.  He  gives  between  A an*l 
B the  impedance  for  a resistive  inductance  CX  shunted 
by  a pure  resistance  R and  in  series  with  a pure  resistance 
r.  It  is  in  my  notation  given  as 

[r  (R  + C)  + RC]2  + (R  + C)2  X2 

Z2  = 

(R  + C)2  + X2 

On  inspecting  this  formula  it  looked  unsound,  and  I be- 
came certain  of  its  incorrectness  when  C is  put  equal  to 
zero,  when  we  have  the  case  we  have  just  investigated. 
According  to  Campbell,  for  this  case 
r2  R2  + R2  X2 

Z*  = 

R2  + X2 

whereas  the  correct  formula  is 

(RX2  + R2r  + r X2)2  + R4  X* 

Z2  = — 

(R2  -f  X2)* 

The  absurdity  of  the  previous  formula  is  evident  if  we  let 
r equal  0,  in  which  case  we  get  a true  result 

R*  X* 

Z2  sr  — 

R2  4-  X2  . 

but  by  adding  r In  series  to  this  true  result  we  do  not  get 
Campbell’s  shorter  formula ! The  correct  general  formula 
for  figure  11  is 

(R4-C)CR4-RX2+  (R-f  C)2r  + yX2  + jR2X 


(C-f-R)24;X2 

and  solution  for  the  critical  points  of  this  equation  is 

in  progress.  r\r\ri tf>'  C R' 
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the  buzzer  set  instead  of  turning  it 
loose  upon  the  heads  of  those  engaged 
in  trying  to  get  through  legitimate  in- 
formation. . 

When  sending  messages,  use  the 
regulation  form.  This  will  help  the 
operator  on  the  receiving  end,  as  he  is 
probably  expecting  that  you  will  do 
this,  and  the  use  of  Bohemian  methods 
will  probably  decide  him  that  he  will 
see  less  of  you  until  you  learn  some- 
thing about  the  game.  The  old  timers 
especially  dislike  to  work  with  revolu- 
tionary newcomers  and  if  you  wish  to 
stand  in  with  them  and  become  one  of 
the  gang  with  a standing,  copy  their 
style  and  graduate  from  the  ranks  of 
those  responsible  for  the  invention  of 
the  sandwich  and  the  stove  cover. 

Avoid  the  long  call.  A half  dozen 
times  is  as  good  as  a million  if  the 
other  fellow  is  not  getting  you,  and  if 
he  is  getting  you,  one  is  sufficient.  In 
signing  your  own  station-call  the  same 
advice  applies.  If  he  is  getting  you, 
once  or  twice  is  enough.  If  he  is  not 
getting  you  a million  repetitions  do  no 
good.  Above  all  do  not  be  one  of  the 
expert  alibi  artists.  If  you  fail  to  get 
what  is  sent  you  ask  for  repetition  and 
stop  there.  An  explanation  compris- 
ing two  hundred  words  of  why  you 
did  not  get  the  twenty-five  words  sent 
you  is  uncalled  for  and  of  no  interest 
to  the  operator  at  the  other  end.  The 


only  thing  of  interest  to  him  is  the  fact 
that  you  wish  him  to  repeat.  This  last 
applies  not  only  to  amateurs  but  to  a 
great  many  operators  earning  their 
livelihood  as  such.  They  waste  their 
own  time  and  others  by  going  into 
lengthy  explanations  as  to  why  they 
are  asking  for  repetition,  sending 
seventy  or  eighty  words  of  this  useless 
stuff  when  the  message  missed  is  pos- 
sibly of  only  twelve  or  fifteen  words 
and  could  be  sent  over  a half  dozen 
times  while  they  are  establishing  an 
alibi. 

If  you  know  that  your  speed  in  re- 
ceiving is  limited  to  about  fifteen 
words  per  minute,  you  invite  trouble 
by  sending  to  another  station  at  a rate 
of  twenty-five  words  per  minute  for 
the  reason  that  in  all  probability  he 
will  answer  you  at  the  same  rate  of 
speed  and  you  will  then  be  called  upon 
to  exercise  your  ingenuity  in  establish- 
ing an  alibi,  which  an  incredulous  and 
contemptuous  operator  at  the  other 
end  clearly  sees  through.  Try  always 
to  make  good  copy,  and  follow  the 
professional  form  of  writing  mes- 
sages ; that  is,  place  the  message  num- 
ber, operator’s  signs,  check,  date,  ad- 
dress, etc.,  on  the  sheet  in  the  same 
manner  as  is  done  in  professional 
work.  It  is  bad  practice  also  to  write 
too  close  behind  the  sender  for  the 
( Continued  on  page  41) 


Operating  Suggestions  for  the  Radio 
Amateur  by  “Sparks” 

By  R S.  Pyle 
SECOND  PRIZE,  $5.00 

TJL7 ITH  the  present  rapid  growth  of  there  being  hundreds  now  where  there 
amateur  radio  telegraph  stations,  were  scores  before  the  wartime  clos- 


BEGIN  NOW— 

We  are  prepared  to  accommodate  you  at 
once  and  qualify  you  in  a short  space  of 
time  for  a first  grade  commercial  license  and 
excellent  paying  position. 

A limited  number  of  scholarships  are  avail- 
able to  ex-service  men. 

Write  for  Booklet  B. 

Y.  M.  C.  A Radio  School 

MARCY  AV&,  NEAR  BROADWAY  BROOKLYN,  N.  Y. 

Tel.  Williamsburg  3800 


When  writing  to  advertiser,  please  mention  THE  WIRELESS  AGE 

Digitized  by 


It’s  Here! 


\v7ireleS;<’ 


1920  YEAR  BOOK 


THEO.  AUDEL  A CO..  72 
Fifth  At*.,  N.  T.  PltaN 

submit  for  exarnlnetion  Hawkins 
Electrical  Guides  (Price  SI  each) . 
r Ship  at  once,  prepaid,  the  10  numbers.  If 
•atlai  nctory,  I agree  to  aend  you  SI  within 
seven  darn  and  to  further  mall  you  SI  each 
month  until  paid. 


August,  1920 


EXPERIMENTERS’  WORLD 


WIRFI  TELEGRAPHY  and 

yy  HXLLLJJ  TELEPHONY 

'Hie  one  book  that  appeals  to  every 
amateur,  every  engineer,  and  every 
experimenter  in  the  Radio  field. 


It  tells  you  what  you  want  to  know . 


Send  all  order*  to 


WIRELESS  PRESS,  INC. 


326*328  Broadway,  New  York 


When  writing  to-  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by 


CONTENTS: 


CALENDARS. — Wireless  Summary  for  1919.— Record  of  Development.— National  and  In- 
ternational Laws  and  ReirulatlonB.  revised  to  date  and  reset  In  handy  form  with  map 
Indicating  Wireless  Stations  of  each  country. — Call  Letters  of  Land  and  Ship  Stations  — 
Definitions.— Directory  of  Technical  Terms.  &c. — Also  a large  number  of  exclusive  con- 
tributions by  eminent  scientists  on  the  following  subjects:  Direction  Finding.  Wireless  Te- 
lephony, Continuous  Waves,  Aircraft  Control,  Valves.  &c..  &c. 

OVER  1200  PAGES— PRICE  $3.50.  POSTAGE  25c. 


ing,  the  time  is  fast  approaching  when 
the  interference  problem  will  grow  to 
such  a state  that  the  handling  of  traf- 
fic at  any  distance  on  two  hundred 
meters,  will  be  absolutely  impossible, 
whereas  it  is  merely  difficult  now.  The 
only  method  of  side  tracking  such  a 
condition  of  affairs,  lies  in  efficient 
control  of  traffic  and  operators  in  such 
a way  as  to  reduce  interference  to  the 
minimum,  and  such  regulation  had 
much  better  come  from  the  amateurs 
themselves,  rather  than  from  a disin- 
terested government  committee.  Con- 
trol must  be  had,  and  it  is  the  purpose 
of  the  writer  to  endeavor  to  point  out 
a few  ways  in  which  such  control  may 
he  had,  from  experience  gleaned  from 
eleven  years  of  amateur,  commercial 
and  government  radio-telegraphy  op- 
erating. 

The  chief  cause  of  interference  with 
long  distance  work  on  two  hundred 
meters,  seems  to  be  from  what  is 
known  as  “local"  interference ; that  is, 
interference  within  a few  miles  of  the 
station  attempting  the  distance  work. 
Generally  the  cause  is  the  use  of  too 
much  power,  by  the  interfering  sta- 
tions, for  local  work.  The  law  dis- 
tinctly states  that — “the  least  amount 
of  power  necessary  to  effect  reliable 
communication  shall  be  used — ” and 
amateurs  are  not  exempt  from  exist- 
ing laws.  As  a rule  this  use  of  sur- 
plus power  is  merely  thoughtless,  or 
the  station  may  not  be  equipped  with 
any  method  of  reducing  power.  This 
should  by  all  means  be  done,  either  by 
the  use  of  impedance  coils,  or  what  is 
a far  more  satisfactory  method,  the 
use  of  a low  power  transmitting  unit, 
designed  only  for  short  range  local 


work.  Several  excellent  articles  de- 
scribing such' a set  have  appeared  in 
recent  issues  of  the  Wireless  Age  and 
any  of  these,  if  operated  on  a shorter 
wave  than  two  hundred  meters,  will 
make  an  ideal  local  transmitter,  with 
non-interfering  characteristics.  The 
use  of  a shorter  wave  length  than  two 
hundred  meters,  has  not  been  as  fully 
emphasized  as  it  should  be  in  the  ama- 
teur world. 

It  is  of  great  advantage  to  commer- 
cial and  naval  stations  to  be  provided 
with  a means  of  changing  their  wave 
length  and  no  up-to-date  installation 
will  be  found  without  some  such 
wave-changing  device.  If  it  is  desir- 
able to  use  an  antenna  of  160  or  180 
meters  natural  wave  length,  the  use  of 
a shorter  wave  cannot  be  effected  effi- 
ciently, but  in  local  work,  efficiency 
need  not  be  the  prime  consideration  as 
distance  is  not  the  object  in  view.  In 
such  cases,  then,  the  series  condenser 
is  wholly  feasible,  and  it  is  suggested 
that  the  amateur  operator,  particularly 
in  cities  where  a large  number  of  good 
stations  are  located,  read  up  on  series 
condensers  and  their  proper  usage,  in 
one  of  the  many  excellent  handbooks 
obtainable  from  the  Wireless  Press.  A 
wave  as  low  as  one  hundred  meters 
will  be  very  satisfactory  for  all  com- 
munication with  other  stations  in  the 
same  city,  or  even  nearby  neighboring 
cities.  The  Canadian  amateur  before 
the  war,  was  restricted  to  fifty  meters, 
yet  their  stations,  while  hanging  up  no 
real  distance  records,  did  good  work 
on  this  wave.  Use  a wave  at  least 
twenty-five  meters  below  two  hun- 
dred, and  as  little  power  as  necessary 
to  “get  across’’  and  if  you  are  sharply 
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Think  of  tho  pleasure  nnd  practical  ex- 
port mi  c.  iron  will  gain  In  making  your 
•wn  not.  elan  l«'xj"x«",  with  wara-langth 
run  from  IT#  to  2.100  meter*. 

Bond  11.00  nnd  we  will  aend  you  the  blue- 
print nnd  Instruction  eheetn — also  prices 
of  all  part*.  When  you  order  at  one 
time  22.##  or  more  worth  of  parte,  you 
may  deduct  this  21.00  from  tho  total. 
Slnoa  the  blue-print  and  Instructions 
mono  are  worth  21.00,  and  since  we  can 
buts  you  money  on  wireless  material,  you 
cannot  possibly  loss  So  send  21.00  to- 
day before  this  slips  your  mind  nnd  start 
mitlai  your  sat  as  soon  as  possible. 

Writs  to-day  and  gel  started 
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tuned,  as  you  should  be,  not  nearly  so 
many  complaints  of  interference  will 
be  logged  against  you.  It  is  a simple 
matter,  should  you  want  to  talk  over  a 
fishing  trip  with  your  friend  a few 
blocks  away,  to  calf  him  on  two  hun- 
dred meters,  where  he  is  very  likely 
listening,  and  tell  him  to  come  down  to 
a hundred  and  fifty  and  listen  for  you. 

Leaving  the  question  of  wavelength 
and  power,  much  can  be  done  with  the 
actual  handling  of  the  key — or  rather 
not  handling.  First,  be  certain  of  what 
you  are  about  to  say,  before  you  at- 
tempt to  make  it  on  the  key.  Don’t 
just  “ramble  along”  using  a great  deal 
of  unnecessary  words  to  say  some  sim- 
ple thing.  In  this  connection  it  can- 
not be  too  strongly  urged,  that  the 
amateur  operator  become  familiar 
with  a large  part  of  the  Phillips  code, 
which  greatly  simplifies  and  shortens 
transmission.  Calling  a station,  seems 
for  some  operators,  to  be  almost  a rite. 
A common  occurrence  is  the  use  of  the 
attention  sign  three  or  four  times  be- 
fore commencing  a call,  and  following 
that  with  a long  winded  call  for  the 
station,  “DE”  several  times  and  a long 
string  composed  of  your  own  call  let- 
ters— usually  a couple  of  “AR’S,” 
“K’s”  and  anything  else  which  may 
catch  the  operator’s  eye  while  his 
glance  wanders  over  the  code  chart 
follows. 

It  is  surprising  how  few  amateurs, 
comparatively,  know  the  correct  forms 
for  calling,  acknowledging,  answering 
and  sending  a message.  This  is  a 
great  cause  of  unnecessary  interfer- 
ence. The  conventional  methods  for 
each  of  these  transmissions  take  into 
consideration  the  least  number  of 
parts  necessary  to  intelligently  com- 
municate, eliminating  all  unnecessary 
signaling. 

A further  cut  in  the  conventional 
call,  which  specifies  three  times  for 
each  group  of  call  letters  (station 
called  and  calling  station,  preceded  by 


attention  sign  and  separated  by 
“DE”)  may  be  made  by  shortening 
the  repetition  of  call  letters,  for  nearby 
stations,  putting  in  a short  snappy  call 
and  then  quitting.  If  the  station  called 
is  there  and  not  otherwise  ^occupied  he 
will  answer  'such  a call  as  readily  as  a 
long  drawn  one,  which  causes  all  lis- 
tening operators  to  sit  back  in  disgust 
and  think  of  you  as  a “ham.”  It  used 
to  be  possible  to  learn  efficient  meth- 
ods of  operating  by  listening  to  the 
old  commercial  and  naval  men  handle 
business,  but  the  commercials  are  no 
more  and  the  navy  has  found  it  neces- 
sary or  seen  fit,  to  make  almost  all  of 
their  stations  student  training  stations 
and  nothing  can  be  learned  from  them. 
In  fact  it  is  advisable  not  to  pattern 
your  transmission  after  that  which 
you  hear  today,  but  by  far  the  best 
method  is  to  obtain  a copy  of  the  reg- 
ulations now  in  force  governing  radio 
communication,  which  may  be  obtain- 
ed from  the  Superintendent  of  Docu- 
ments, Washington,  D.  C.  These  con- 
tain all  the  forms  authorized  for  use 
and  practice  of  them  on  a buzzer  with 
actual  message  forms  as  reproduced  in 
the  book  is  the  best  possible  training 
to  carry  into  your  actual  operating. 

One  rule  of  the  utmost  importance 
is  perhaps  the  most  generally  disre- 
garded of  them  all.  I refer  to  the  pro- 
vision for  listening  in  before  transmis- 
sion. It  is  obvious  that  if  a station  is 
engaged  with  another,  he  cannot  han- 
dle your  message  at  the  same  time, 
and  it  should  be  the  amateur’s  “re- 
ligion” to  listen  a few  moments  before 
calling  a station.  He  may  be  copying 
a station  whom  you  cannot  hear — wait 
long  enough  to  make  certain-  that  he  is 
free,  then  put  in  a short  call.  Remem- 
ber, too,  that  local  men  may  be  copy- 
ing long  distance  stuff  unknown  to 
you  and  you  may  break  them  up  with 
some  inquiry  of  a totally  superfluous 
nature.  If  you  are  asked  to  stop  send- 
ing in  such  a case,  don’t  become 
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grouchy — give  the  other  man  a 
chance.  Try  to  get  through  with  your 
local  chatter  by  nine  P.  M.  ’Almost 
every  one  can  do  this,  and  it  is  becom- 
ing generally  recognized  that  the 
hours  after  that  are  for  long  distance 
work.  Any  amateur  who  persists  in 
"chewing  the  rag”  needlessly  long  af- 


ter nine  o’clock  may  soon  find  himself 
held  in  much  scorn  by  other  amateurs, 
which  may  result  in  more  stringent 
action  from  a local  club. 

In  closing,  the  whole  “sermon”  may 
be  summed  up  m the  well  worn,  but 
nevertheless  suitable  phrase:  “Give 
the  other  fellow  a chance.” 


Radio  Amateurs  Ten  Commandments 


By  R P.  Roberts 

THIRD  PRIZE,  $3.00 


Ye  SHALL  reap  what  ye  sow. 

2.  Ye  shall  at  all  times  “Listen 
In”  before  using  that  transmitting  set 
of  thine. 

3.  Transmit  not  for  the  purpose  of 
hearing  thy  spark,  unless  thou  connect 
not  thine  antenna. 

4.  A “Ham”  will  not  enter  into  the 
kingdom  of  oscillation  heaven,  there- 
fore be  ye  not  a “Ham.” 

5.  Write  ye  first  upon  a manuscript 
that  which  thou  wish  to  transmit. 

6.  Ye  shall  keep  a systematic  record 
conscientiously,  which  shall  be  known 
as  ye  “Log.” 

7.  Ye  shall  pound  with  thy  fist 
clearly  and  distinctly  without  undue 
haste. 

8.  Ye  shall  at  all  times  be  courteous, 
remembering  that  some  of  the  weaker 
sex,  which  God  hath  given  us,  do  like- 
wise understand  that  which  thou  say- 
eth. 

9.  Ye  shall  have  thy  transmitting 
set  ready  to  instantly  answer  when 
thou  art  called,  neither  shalt  thou  de- 
pend upon  thy  memory,  for  it  be  mor- 
tal and  subject  to  mistakes,  wherefor 
shalt  thou  copy  all  messages  of  length. 

10.  Thou  shalt  transmit  with  proper 
form,  waves  and  power  prescribed  by 
thy  government. 


Our  text  for  today,  brethren,  is  up- 
on the  ten  commandments  and  is  as 
follows : 

Concerning  commandment  1 : If 
you  wish  consideration  * and  lack  of 
QRM,  when  you  want  to  work  long 
distances,  give  the  same  consideration 
to  the  other  fellow  when  he  wants  it. 
If  you  continually  “99”  some  other  fel- 
low, and  think  you  own  the  air,  you 
will  be  regarded  as  a ham-bug,  and  be 
treated  so  by  others. 

Concerning  commandment  2:  If 
you  call  a number  on  the  telephone 
and  the  operator  tells  you  the  line  is 
busy,  you  hang  up  and  wait.  When 
the  radio  circuit  is  “busy,”  just  "hang 
up  and  wait”  for  your  turn.  You  will 
in  the  long  run  get  your  message  off 
quicker,  for  when  the  other  fellow  is 
through,  he  won’t  interfere  with  you. 

Commandment  3 states  that  this 
“other  fellow”  is  Hot  at  all  interested 
in  hearing  your  spark  squeal  test  sig- 
nals ; he  really  is  not  in  the  least  con- 
cerned with  how  clear  your  spark 
sounds,  so  why  not  just  take  off  your 
antenna  clip,  when  you  want  to  “fuss” 
with  it. 

Commandment  4 warns  you  not  to 
be  a “ham/’  and  you  know  you  don’t 
want  to  be  one.  If  you  can’t  copy  20 
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Mine  ears  have  heard  the  signals 
From  a dozen  different  lands 
From  Greenland’s  icy  mountains 
To  Sahara’s  burning  sands 
From  the  land  of  cherry  blossoms 
To  where  Mount  Sorata  stands 
And  I’ve  learned  a thing  or  two. 

CHORUS 

Q.  R.  X.  I'm  going  to  tell  you 
Q.  R.  X.  I’m  going  to  tell  you 
Q.  R.  X.  I’m  going  to  tell  you 
How  you  can  get  them  too. 

This  spasm  continued  next  month.  Watch  our 
ads,  they  are  "different."  So  are  our  instruments. 

It’s  to  our  mutual  advantage  to  get  acquainted. 
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Mesco  RadioBuzzer 

With  Shunt  Resistance  — 
U.  S.  Navy  and  U.S.  Army 
Standard. 


The  Radio  Officers  of  the  NC  planes, 
after  testing  all  other  buzzers,  decided 
to  use  the  "Mesco”  on  their  radio  equip- 
ment. The  R-34  was  equipped  with 
two  of  them. 

Why?  Because  of  its  reliability  and 
constancy  in  operation;  greater  output 
efficiency;  ease  of  adjustment;  unaf- 
fected by  extreme  variations  in  weather 
conditions;  exposed  wires  eliminated. 

Sparking  is  almost  entirely  eliminated, 
so  that  tne  energy  lost  in  light  ana 
heat  in  the  operation  of  other  buzzers 
is  here  conserved  and  radiated  in  the 
form  of  oscillating  energy. 

This  buzzer  maintains  a constant 
note  and  is  recommended  as  an  exciter 
for  checking  wave-meters  where  pure 
note  and  ample  energy  are  required. 
List  No.  . Price 

SS.  Mesco  Radio  Bttsaer 92.05 

Send  for  Our  Maausl  N 13 

WIRELESS  TELEGRAPHY 

You  Bhould  have  it  even  if  only  su- 
perficially Interested.  Around  about 
you  every  day  you  read  of  some  mar- 
velous occurrence  in  which  wireless 
played  a distinguished  part.  It  may 
not  be  entirely  clear  to  you.  The  Man- 
ual will  explain  it.  To  the  student  of 
Wireless  Telegraphy,  the  Manual  con- 
tains much  that  is  indispensable  to  a 
proper  understanding  of  the  art.  The 
Manual  will  contain  about  200  pages, 
fully  illustrated  on  high-grade  paper 
stock  with  a two-color  cover,  and  will 
be  ready  for  mailing  about  May  1. 

We  ask  twenty-five  cents  (00.25)  for 
It— give  yen  a coupon  receipt  which  can 
he  applied  on  any  order  amounting  to 
Five  Dollars  (95.00)  or  more. 

Do  not  wait  until  some  other  time, 
but  sit  dorwn  now  and  send  your  name 
and  addreSB,  and  get  one  or  the  most 
complete,  comprehensive  and  reliable 
wireless  pamphlets  published. 

lanh&ttan  Electrical  Supply  Company,  Inc. 

Haw  T«k,l?r*rk  Plus  Si.  Lssk.  11M  Urn  St. 

CUcap,  114  Se.  Wdb  St  Sab  Fraadsce,  W4  Mhriw  St. 


words  a minute,  and  John  Jones  is  al- 
ways in  the  habit  of  sending  at  that 
rate,  don’t  try  to  talk  to  John  Jones; 
talk  to  Jack  Smith,  who  can  only  send 
ten  words  himself,  or  get  busy  and 
practice  your  speed  tests  on  a buzzer. 
Don’t  use  the  poor  overworked  ether, 
to  learn  the  code  on. 

If  you  will  heed  commandment  5, 
and  write  on  a blank,  first,  what  you 
want  to  say,  and  how  you  want  to  say 
it,  you  will  save  much  time  in  trans- 
mitting it,  and  also  have  a permanent 
record  of  what  you  did  say  to  Jack 
Smith  on  the  night  of  December  1, 
1919,  when  “8XYZ”  in  Bingville, 
writes  to  you  later,  saying  he  heard 
your  signals  on  that  night,  and  wants 
a verification.- 

Commandment  6 tells  you  to  try  and 
operate  your  station  as  nearly  as  pos- 
sible like  a commercial  station.  Com- 
mercial operators  must  be  efficient,  and 
if  the  amateur  will  try  to  follow  in 
their  footsteps,  they  will  be  much  bet- 
ter operators,  and  accomplish  a good 
deal  more. 

Commandment  7 simply  tells  you  to 
use  “horse  sense’’ ; to  take  time  enough 
to  send  each  letter,  each  dot  and  dash, 
distinctly,  and  not  to  send  so  quickly 
and  so  haphazardly  as  to  require  repe- 
tition of  your  whole  message,  and  loss 
of  time.  Again,  follow  in  the  footsteps 
of  the  commercial  man,  and  listen  to 
how  he  sends.  He  was  once  an  ama- 
teur and  he  has  simffly  had  more  prac- 
tice and  experience  than  you.  For  in- 
stance, watch  how  he  sends  his  C’s. 
Do  you  notice  how  he  holds  on  to  the 
first  dash  much  longer  than  the  sec- 
ond: That  is  not  merely  the  oper- 

ator’s “fist,”  but  it  is  his  .attempt  at 
clearness,  to  make  a distinction  be- 
tween the  letter  C,  and  two  N’s  sent 
right  together.  He  has  many  other  lit- 
tle tricks  which  it  will  pay  you  to  learn. 
Listen  to  them  next  time  you  hear  him. 

Commandment  8 advises  you 


against  losing  your  temper.  We  are 
all  of  us  trying  to  coach  the  beginner 
along,  and  when  he  does  get  on  the  cir- 
cuit, and  is  doing  his  best,  and  neces- 
sarily taking  more  time  than  you  or  I, 
just  when  you  or  I want  to  do  some 
work  ourselves,  be  a little  patient.  You 
and  I were  as  bad  or  worse  than  he, 
at  one  time.  Be  courteous — always. 
You’ll  find  it  will  get  you  much  far- 
ther. Besides  it  may  be  some  good 
looking  young  lady,  trying  to  master 
the  code,  and  then  think  how  you'd 
feel  if  she  looked  you  up  in  “Hoyle.” 

Commandment  9 gives  us  good  ad- 
vice. When  you  are  ready  to  answer 
someone,  and  the  “line”  is  OK,  just 
remember  that  every  other  fellow  also 
knows  at  that  moment  that  the  “line" 
is  not  busy,  and  he  is  liable  to  be  get- 
ting ready  to  send,  so  don’t  throw 
your  switch,-  and  then  start  your  ro- 
tary gap,  and  make  other  little  adjust- 
ments before  sending;  while  you’re 
doing  all  this,  some  other  fellow  may 
have  started  sending,  without  your 
knowledge,  for  your  switch  is  on 
“transmitting”  side.  Don’t  throw  your 
antenna  switch,  unless  you  are  all 
ready  to  hit  the  key,  the  instant  it  is 
thrown. 

Commandment  10  is  one  we  must 
follow.  It  is  not  optional.  Uncle  Sam 
requires  us  amateurs  to  use  not  more 
than  200  meters.  Don’t  use  205.  He 
requires  us  who  are  within  five  miles 
of  a Government  station  to  use  not 
more  than  y2  kw.  Don’t  use  17/32. 
He  requires  the  rest  of  us  to  use  not 
more  than  1 kw.  Don’t  use  1 1/10. 
Obey  the  law.  Don’t  give  the  radio 
amateur  a bad  reputation.  It  reflects 
on  us  all,  and  when  we  want  the  Gov- 
ernment to  help  us,  we  want  to  show 
that  we  have  treated  the  Government 
square.  Do  you  know  that  your  gov- 
ernment is  giving  you  privileges  far 
beyond  the  hopes  of  amateurs  in  other 
countries?  Be  on  the  level! 


HOOK  ’ER  TO  YER  BULB 

The  most  wonderful  tuner  in  the  world  for  only  $15.00.  Last  month  this 
tuner  beat  in  a test  one  of  the  NAVY  STANDARDS  at  Ketchikan,  Alaska. 

10  Captains  of  Ocean-going  ships  have  had  their  wireless  operators  Install  one  of  our 
t uneri  In  the  captain’s  cabin  so  the  exact  time  by  w.reless  can  be  had  without  using  either 
tube,  bell,  or  hand. 

•’GREAT!”  says  one  old  sea  dog.  “WHAT  IN  SAM  HILL  WILL  YOU  SMART  ALECS  GET  UP  NEXT?”  European  stations  copied 
In  day  time  and  no  fancy  aerial  Is  needed.  A single  wire  about  40  long  by  25  high  will  do  the  trick.  London  amateur  W.  R.  Wade, 
Clifton.  Bristol.  promlne*  report  for  the  magaslnes  to  publish  showing  how  the  amateurs  there  read  our  ”s1gsM  in  England.  Junk  your 
funny  wound  colls  and  got  a regular  two  pound  tuner  that  you  can  use  during  the  static  season.  20,000  meters  maximum  wave  length. 

Hook  up  on  bottom  of  tuner. 

KNOCKED  DOWN  AND  ASSEMBLED  CONDENSERS 


Which  kind  do  you  want?  Made  for  panel  mounting  and  are  complete  with  scale,  pointer  and  knob.  Used  all  over  the  world 
now  and  still  going  strong.  No  C.  O.  D.  orders.  Add  parcel  post.  Buy  from  your  dealers  and  send  us  his  name  If  he  cannot  supply 
you.  Canadian  amateurs  buy  from  local  dealers  or  write  us  for  nearest  dealer.  Formica  tops  and  bases.  Movable  plates  are  screwed 
on  and  not  clamped. 


1 1 plate  knocked  down  * $ 1 .80 

21  “ “ “ 2.25 

41  “ “ “ 3.20 

SOLD  BY  YOUR 


T R E S C O 


1 1 plate  assembled 
21  “ “ - 

41  “ “ - 

DEALER  ::  OR 

Davenport, 


- $2.75 

3.25 

4.25 

Iowa. 
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ANOTHER  NEW  BOOK 

Practical  Amateur 
Wireless  Stations 

An  “Experience”  Book 

Containing  the  best  suggestions  of  thirty-three  experimenters  on 

Building,  Installing  and  Operating 
Experimental  Stations  for  Radio  Communication 
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*00-902  Psaes.  Ats.,  N.  V.  WasUeftee,  D.  C. 
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Reliable  Books 

-5m</  for  Price  Lit!  No.  139- 

COLE  & MORGAN,  lac.,  Publisher. 
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LISTEN— and— LEARN 
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Price  $6  00 


WIRELESS  PRESS,  Inc. 

tsc  BROADWAY,  NEW  TOR* 


The  subject  for  the  new  prize  contest  of  our  year-round  series  is : 

“A  FEW  CAREFULLY  THOUGHT  OUT  SUGGESTIONS  CONCERNING  THE  DISTRI- 
BUTION OF  WAVE  LENGTHS  AND  USE  OF  POWER  FOR  LOCAL.  INTER-CITY 

AND  LONG  DISTANCE  TRANSMISSION  AND  POSSIBLE  METHODS  OF 
ACCOMPLISHMENT.” 

Closing  date,  September  1,  1920. 

Contestants  are  requested  to  submit  articles  at  the  earliest  practicable 

date. 

Prize  Winning  Articles  Will  Appear  in  the  November  Issue. 

As  a result  of  a long  series  of  more  or  less  formal  inter-allied  radio 
conferences  and,  more  directly,  as  the  result  of  the  deliberations  of  a 
Wave  Length  Regulation  Committee  appointed  by  the  Secretary  of 
Commerce,  it  is  very  likely  that  ere  long  a neiu  radio  law  will  come  into 
existence  which  fixes  the  range  of  wave  lengths  for  amateur  stations 
between  175  and  250  meters.  It  is  to  be  noted  that,  generally,  all  spark 
stations  unit  be  held  between  175  and  220  meters  and  that  220  meters 
to  250  meters  is  to  be  used  strictly  for  undamped  wave  transmission  and 
modulated  undamped  wave  transmission. 

Due  to  lack  of  appropriation,  it  has  never  been  possible  for  our 
Department  of  Commerce,  to  exercise  strict  control  over  amateur  installa- 
tions. As  a result  amateurs  have,  in  the  past,  had  a band  of  wave  lengths 
equal  or  superior  to  that  which  is  to  be  offered  by  the  proposed  law. 
Should  this  law  be  passed,  it  is  very  likely  that  it  will  be  very  much  more 
rigidly  enforced.  Spark  stations  would  then  fall  in  a very  much  narrower 
band  of  wave  lengths  than  has  been  the  case.  Interference,  even  with 
the  present  “ free  for  all"  arrangement  has  become  a very  difficult  problem 
and  will  soon  become  a very  much  more  difficult  one.  This  has  been 
apparent  to  a great  many  amateurs  for  a long  time,  and  it  is  gratifying 
to  note  the  keen  interest  which  has  been  taken  by  amateurs  everywhere 
in  recent  Wireless  Age  prize  contests,  which  have  directed  amateur 
thought  toward  the  limiting  of  interference  by  self  regulation,  self  control 
and  practice  of  a little  unselfishness. 

PRIZE  CONTEST  CONDITIONS— Manuacripta  on  the  subject  announced  above  are  judged 
bp  the  Editors  of  The  Wireless  Ace  from  the  viewpoint  of  the  ingenioueness  of  the  idea 
presented,  its  practicability  and  general  utility,  originality,  and  clearneaa  in  the  description. 
Literary  ability  it  not  needed,  but  neatness  in  manuscript  and  drawing  is  taken  into  account. 
Finished  drawings  are  not  required,  sketches  will  do.  The  contest  is  open  to  everybody.  The 
closing  date  is  given  in  the  above  announcement.  The  Wireless  Age  will  award  the  following 
prizes:  First  Prize,  $10.00;  Second  Prize,  $5.00 ; Third  Prize,  $3.00,  m addition  to  tho  regular 
space  rotes  paid  for  technical  articles. 

All  manuscripts  should  be  addressed  to  the  Contest  Editor  of  The  Wireless  Age 
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New  License  Tests 


/~',HIEF  Radio  Inspector  L.  R. 

Krumm  announces  that  after  July 
1st,  applicants  examined  in  his  office 
for  commercial  radio  operator’s  license 
will  be  tested  in  their  transmitting 
ability  in  sending  Continental  Code. 

Applicants  for  Commercial  First 
Grade  Operator’s  licenses  will  be  re- 
quired to  send  100  satisfactory  code 
characters  in  succession  in  a five-min- 
ute test  at  a 20-word-per-minute  speed. 

Applicants  for  Commercial  Second 
Grade  Operator’s  license  will  be  re- 
quired to  send  60  satisfactory  code 
characters  in  succession  in  a five-min- 
ute test  at  12  words  per  minute  speed. 

The  transmissions  by  the  applicant 
will  be  received  by  the  examiner  and 
will  also  be  graphically  recorded  on 


a tape  recorder  as  a check  against 
transmissions  in  case  of  doubt. 

Radio  schools  training  men  who  ex- 
pect to  take  these  examinations  are 
requested  to  prepare  their  students  for 
this  transmitting  test  and  include  a 
test  therein  before  they  give  the  stu- 
dent the  usual  letter  certifying  that 
they  have  satisfactorily  passed  the 
course,  and  for  which  the  applicant  is 
allowed  a 10%  experience  mark  in 
this  office.  The  transmitting  test  given 
the  applicants  will  include  characters, 
numbers  and  signals  of  all  kinds  used 
in  the  usual  transmission.  The  con- 
ditions under  which  the  applicant  is 
tested  are  made  as  nearly  similar  to 
actual  conditions  as  possible,  the  ap- 
plicant hearing  his  own  note  in  his  re- 


American  Electro  Technical 
Appliance  Company 

Dept.  A.  - 235  Fulton  Street 
New  York  City 

Fresh  Stock  “B’*  Batteries. 
25-Volt.  14-Amp..  12. 26. 

Switch  Polnta  S/16  x S/16.  , 

SOc  per  do*. 

The  Kind  with  Threaded 
Shank.  3c  each. 

Marconi  Type  Cryatal  De- 
tector, SI. 76. 

DeForeat  Type  Crystal  De- 
tector. 12.60. 

8park  Gaps.  76c.  SOc,  $2.00 
and  up. 

Murdock  Oscillation  Trane- 
former.  $5.00. 

Oscillation  Helix,  to  As- 
aemble,  $3.00. 


Ask  Anyone  Who  Has  Used  It.  ” 

Users  are  Provers 

“I  have  also  asked  some  of  my 
friends  all  of  whom  say, 
‘BRANDES  ? Sure,  get  them : 
They  will  positively  pay  for 
themselves.’  ” 

(Name  on  Request) 

BRANDES 

Wireless  Head  et 


ceivers  and  otherwise  working  under 
no  unusual  conditions. 

After  July  1st,  examinations  for 
Commercial  operator’s  licenses  will 
be  given  on  Mondays,  Wednesdays 
and  Fridays  only,  except  on  holidays. 
The  examination  is  given  at  9 A.  M. 
in  Room  603,  Custom  House,  New 
York,  and  applicants  should  appear 
promptly  with  whatever  documentary 
evidence  they  may  have  indicating 
their  radio  experience  and  training. 
Reservations  for  places  should  & 
made  in  advance  as  the  facilities  are 
limited  and  it  is  expected  will  be  com- 
pletely utilized  on  each  day. 

The  Radio  Qub  of  Hartford,  at  its 
monthly  meeting,  decided  that  the  first 
annual  radio  conveation  of  southern 
New  England  would  be  held  in  Hart- 
ford. A committee  was  appointed  by 
Vice  President  Edward  L.  Belknap, 
presiding,  to  decide  upon  the  date  of 
the  convention  and  make  all  necessary 
arrangements.  The  committee,  con- 
sisting of  Hiram  P.  Maxim,  chair- 
man, Louis  W.  Batchelder,  Walter  B. 
Spencer,  K.  B.  Warner  and  J.  L.  Belk- 
nap, will  report  at  the  next  meeting. 

David  Moore  of  Farmington,  a 
charter  member  of  the  club,  was  pres- 
ent at  the  meeting  and  told  of  his 
experiences  as  a ship’s  radio  operator 
during  a trip  around  the  world,  from 
which  he  has  just  returned.  He  left 
New  York  last  October,  going  through 
the  Panama  canal  and  then  to  Japan, 


Loose  Couplers,  800  meters, 
$6.00. 

3600  Meters,  $16.00;  Arnold 
Type,  $19.00. 

81!der  Type,  4000  Meters, 
$10.50. 

Doron  Tuning  Coll,  $4.76. 

Western  Electric  Head  Sets, 
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Honeycomb  Colls,  all  sizes, 
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, best  manufactures  on  hand. 

Illustrated  Cabinet,  $20.00. 


“Saperter,"  MM  ehass.  U 

TDIAI  Buy  a Brandts  Superior 
* Headset  and  use  it  ertti- 

OFFER  tally  for  ten  days.  Then, 
if  « does  not  come  up  to 
our  claims  or  your  expectations,  re- 
turn ft  and  your  money  will  be  cheer- 
fully refunded.  Test  it— compare  with 
others— for  sensitiveness,  dearness, 
distance.  Prove  for  yourself  t he  fine 
quality,  the  “ matched  tone .”  The  two 
diaphragms,  toned  exactly  alike, 
strengthen  the  signals  and  prevent 
blurring.  Used  by  many  U.  S.  Gov- 
ernment experts,  and  experts  abroad: 
by  colleges  and  technical  schools;  ana 
by  professionals  and  amateurs  every- 
where. 

Scud  sc  lor  Catalog  “W." 
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INC  faaiilllkcM 

WIRELESS  RECEIVER  SPECIALISTS 


U IflPlTTD”  STRANDED 
JUniLK  AERIAL  WIRE 

1V4*.  PER3T.-612.00  PER  M. 
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A.  RsIh  8 Mon  St. 
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Vacuum  Tube  Circuits,  Regenerative 
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Operating  Department  Work,  all 
A R.R.L  News;  Humorous  Stories  by 
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Regular  price  $2.00  per  year.  20  cents 
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“Sparks”  says: 

f 

‘‘Lasting  Satisfaction 

is  measured  to  a great  extent  by  the  initial 
quality  of  the  radio  apparatus  you  pur- 
chase.”, 

Keys 
Andions 
Detectors 
Transformers 
• Loose  Couplers 
Binding  Posts 
Spark  Gaps 
Switches 
Contacts 

Our  high  grade  line  of  Standard-make  Com- 
mercial and  Amateur  Radio  equipment  em- 
bodies the  latest  ideas  in  design  and  work- 
manship, which  assures  you  of  lasting  satis- 
faction under  all  operating  conditions. 

Our  Specialty 

Burners 
Sockets 
Tobes 
Etc.  Etc. 

** 

is  rendering  you  such  Service  that  you  may 
always  know  your’ interests  will  be  looked 
after  as  to  Quality  and  price. 

Call  on  us  when  in  town.  Your  wants  will 
be  quickly  and  Satisfactorily  looked  after. 

Our  latest  catalog  is  yours  for  10  cents  to 
cover  postage.  Write  for  it  today. 

•• 

International  Electric  Co. 

Eugene  Dynner,  President 

226-E  Fulton  Street,  New  York,  N.  Y.,  U.  S.  A. 

DIRECT  READING  WAVEMETER 

TYPE  174 

Range — 130 — 3000  Meters 

Mounted  on  a bakelite  panel,  and  contained  in  a 
polished  oak  cabinet,  are  three  coils,  variable  air  con- 
denser, scale  reading  in  wavelengths,  sensitive  Hot 
Wire  Galvanometer,  crystal  detector,  high  frequency 
burrer  and  battery. 

Price  $68.00 

Smd  for  latmmt  buUmtau 

GENERAL  RADIO  COMPANY 

GENERAL  RADIO  BUILDING 
Cambridge  39,  Massachusetts 


the  Philippines,  Singapore,  Java,  Su- 
matra and  the  Cerebres  Islands.  He 
returned  by  the  way  of  the  Suez  Ca- 
nal, visiting  Malta  and  Gibraltar. 

At  the  recent  meeting  of  the  Lynn, 
Mass.,  section  of  the  Essex  County 
Radio  Association,  the  following  of- 
ficers were  elected : President,  Roger 
Osborn ; vice  president,  Harry  L. 
Sawyer;  treasurer,  Herbert  Young; 
secretary,  Herbert  I.  Stickney;  ad- 
visory board,  Roger  Osborn  and  Ken- 
dall Redfield. 

Plans  were  made  to  hold  a dance 
soon,  using  music  from  a wireless -re- 
ceiver and  loud  speaking  telephone  to 
be  demonstrated  also  at  the  coming 
General  Electric  field  day. 

F.  Clifford  Estey  outlined  the  plans 
for  the  coming  season  and  requested 
that  all  Lynners  interested  in  radio 
work  get  in  touch  with  the  secretary. 
Mr.  Estey  is  president  of  the  Essex. 
County  Association  and  urged  ama- 
teurs to  send  wireless  messages  of 
interest  to  newspapers  and  magazines 
to  the  secretary  by  wireless  and  also 
to  keep  in  touch  with  members  by 
wireless. 

A Simple  Lead-In 

By  Emil  Otto 

LL  amateurs  living  in  the  city 
have  experienced  the  difficulty  of 
constructing  a suitable  lead-in.  The 
erection  of  the  antenna  seems  to  have 
been  a simple  problem  when  compared 
to  the  trouble  of  bringing  the  wire 
lead-in  into  the  room.  Landlords  balk 
at  having  their  walls  and  sashes  drilled 
full  of  large  holes  and  think  they  have 
gone  far  enough  to  allow  the  ama- 
teur to  erect  an  antenna.  Drilling 
window  panes  is  a further  task,  as 
anyone  will  find  if  he  tries. 


insu/ 


Cfotn  screen'9  Soars/ 

After  working  some  time  with  the 
problem,  I came  upon  this  solution: 
Upon  a narrow  screen  such  as  is  used 
for  ventilation  with  a cloth  netting  in- 
stead of  the  usual  wire,  fasten  a small 
board  at  one  end  with  wood  screws 
and  drill  a large  hole  for  your  entrance 
insulation.  For  insulation  use  a me- 
dium electrose  tube  for  transmitters 
and  a porcelain  tube  for  reception. 
Hammer  a small  nail  under  the  screen 
after  it  is  in  the  window  and  it  will 
not  fall  when  the  sash  is  lowered. 

This  screen  has  many  advantages. 
It  is  cheap,  portable,  adjustable  to 
any  window,  can  cause  no  comment 
from  the  landlord,  and  above  all,  func- 
tions as  it  was  intended  and  gives  the 
operating  room  draughtless  ventila- 
tion which  is  perhaps  more  impor- 
tant than  the  lead-in  itself. 
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Operating  Suggestions  for  the 
Radio  Amateur 

( Continued  from  page  32) 

reason  that  if  a mistake  is  made  in 
sending  it  is  written  down  and  must 
then  be  erased.  Writing  a word  or 
two  behind  the  sender  will  result  in 
better  looking  copy. 

Avoid  joining  the  ranks  of  the 
“QRA’S.”  They  are  already  over- 
crowded. I refer  to  the  operator  who 
whenever  he  hears  a strange  call  must 
open  up  and  inquire  “QRA  O M.”  He 
is  probably  not  O M to  you  anyway, 
being  a stranger.  Up  to  date  call  lists 
are  to  be  had  at  a very  low  cost  and 
reference  to  one  of  these  is  to  be  pre- 
ferred to  the  QRA  method. 

Don’t  copy  the  style  of  the  operator 
who  affects  a swing  in  his  sending.  It 
is  odd  of  course,  and  attracts  atten- 
tion, but  so  do  the  guests  at  Mattewan 
and  many  other  things  which  most 
people  are  shy  of.  The  best  method 
of  finding  out  what  to  avoid  is  to  take 
note  of  what  causes  you  to  froth  at  the 
month  when  you  are  trying  to  get 
through  something  and  are  prevented 
by  other  stations  interfering.  Take 
careful  note  of  what  might  have  been 
eliminated  by  them  and  avoid  just  that 
yourself  in  the  future. 

A word  of  warning  in  conclusion. 
The  Government  regulations  are  not 
strict  and  interference  is  bad.  If 
conditions  continue  to  grow  worse,  it 
is  an  unavoidable  conclusion  that  the 
Government  will  take  steps  to  improve 
matters  and  whatever  form  such  legis- 
lation may  take,  it  will  surely  place 
further  restrictions  upon  amateur 
transmission.  So,  in  justice  to  your- 
self and  the  many  amateur  station 
owners  who  strive  to  improve  matters, 
get  behind  offending  stations  when 
you  locate  them,  and  if  you  cannot  in- 
duce them  to  mend  their  ways  by  ar- 
gument, apply  a little  pressure.  Ex- 
clude them  from  your  clubs  and  meet- 
ings: refuse  to  work  with  them,  and 
if  necessary  explain  matters  to  the 
government  inspector  and  ask  him  to 


The 

World’s  Largest 
Wireless  Station 

“At  Honolulu,  H.  I.  is  located  the  largest 
wireless  station  in  the  world.  This  station 
is  equipped  with  a 300  K.  W.  Crocker- 
Wheeler  radio  generator.” 

“Radio  generators  were  specially  de- 
signed by  the  Crocker- Wheeler  Co.  for 
the  Marconi  around  - the  - world  service 
in  sending  messages  from  Funabashi, 
Japan,  to  Bolinas,  California,  6512  nau- 
tical miles.” 

C.W.  Motor  Generator  Sets  for  Wire- 
less Telegraphy  and  Wireless  Telephony 
are  made  for  a wide  variety  of  purposes 
including  land  stations,  ships,  portable 
stations,  aeroplanes,  dirigibles,  submarine 
chasers  and  train  signaling. 


Boston  t Jvfc/tiru/  AMPERE.  Ne\ 

Syimcus*  * Birmingham 


Company 


Pittsburgh  Philadelphia 
ERSEY  Newark  Baltimore 
New  Haven  San  Honcisco 
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8«H  Boylstor^  5t. 

BosIoin.  »-  Mass. 


Lean  WVtlw  under  men  who  h»re  spent  YEABS  In  the  SUCCESSFUL  training  of  THOUSANDS  of  Wireless  operators.  Graduates 
In  all  parts  of  the  world.  When  70a  realise  that  our  Day  or  Evening  School  prepares  yon  quickly  and  efficiently  for  positions  paying 
n $100  to  SIM  per  month,  food  and  quarters  besides,  does  this  not  appeal  to  you?  REMEMBER:  We  are  the  OLDEST,  LARGEST  and 
IT  EQUIPPED  school  of  Its  kind  In  New  England.  Have  always  placed  every  graduate  In  a good  position  and  kept  them  employed.  Last 
■ alone  wo  gars  Instruction  to  more  students  than  all  other  schools  In  New  England  combined!  If  these  facts  moan  anything  to  ysn 
I In  your  enrolment  today.  Start  any  Monday.  Special  Summer  classes.  Our  prospectus  for  the  asking. 
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get  behind  the  unmanageable  one.  In 
doing  this,  you  will  be  doing  it  as 
much  for  yourself  as  anyone  else.  If 
you  do  nothing  about  it  but  let  the 
newcomers  play  as  they  will,  you  also 
will  be  partly  to  blame,  when  stricter 
laws  take  from  you  some  of  the  privi- 
leges now  allowed. 


Close  Your  Ground  Switch 

Radio  amateurs  should  never  fail  to 
dose  the  ground  switch  when  leaving 
their  apparatus.  For  an  aerial  attracts 
lightning  and  a thunder  storm  may 
come  up  when  the  operator  is  absent. 
If  it  does,  and  the  lightning  is  led  into 
the  house,  the  amateur  will  find  all 
his  apparatus  out  of  business,  wrecked 
beyond  repair,  to  say  nothing  Of  the 
responsibility  of  the  house  being  set 
on  fire. 


Queries  Answered 

Answers  will  be  siren  in  this  department  to 
questions  of  subscribers,  covering  the  full  range 
of  wireless  subjects,  but  only  those  which  relate 
to  the  technical  phases  of  the  art  and  which  are 
of  general  interest  to  readers  will  be  published 
here.  The  subscriber's  name  and  address  must  be 
given  in  all  letters  and  only  one  side  of  the  paper 
written  on;  where  diagrams  are  necessary  they 
must  be  on  a separate  sheet  and  drawn  with  India 
ink.  Not  more  than  five  questions  of  one  reader 
can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 
Positively  no  questions  answered  by  mail. 

H.  S.,  Brooklyn,  N.  Y. 

You  should  be  able  to  secure  transit 
oil  for  use  in  your  oil  condenser  from 
the  Service  Department  of  your  electric 
lighting  company. 

• * * 

F.  P.  B.,  Portland,  Oregon. 

Wiring  diagram  of  a double  rectifier  and 
filter  enabling  the  use  of  alternating  cur- 
rent for  plate  supply  of  vacuum  tubes,  as 
well  as  dimensions  of  units  used  in  this 
filter,  has  been  printed  in  recent  issues  of 
this  magazine.  We  hope  to  be  able  to  pub- 
lish in  the  near  future  an  article  giving  con- 
structional data  to  cover  a step-up  trans- 
former 110  to  500  volts. 

The  current  capacity  of  any  rectifier  tube 
is  limited.  If  • your  rectifier  tube  will 
supply,  say,  20  watts  at  500  volts  and  your 
audion  takes  only  10  watts  in  the  plate  cir- 
cuit, it  will  be  possible  for  you  to  use  two 
audions  with  one  pair  of  rectifier  tubes. 
If  you  use  4 audions  you  will  need  4 recti- 
fier tubes;  6 audions,  6 rectifier  tubes,  etc. 

The  more  tubes  used,  the  greater  will  the 
range  be.  Usually  it  is  not  the  practice  to 
use  more  than  six  tubes  in  multiple.  Where 
tubes  are  connected  in  multiple,  all  grids 
are  connected  together,  all  plates  together, 
and  with  the  commercial  type  of  vacuum 
tube,  all  filaments  to  the  same  lighting  mem- 
ber with  a separate  rheostat  for  each  fila- 
ment. 

Copper  wire  is  best  for  an  amateur  aerial. 
Amateurs  generally  seem  to  use  phosphor 
bronze.  Phosphor  bronze  wire  was  origin- 
ally used  in  wireless  installation  because  of 
its  great  tensile  strength — it  being  required 
that  once  an  antenna  had  been  erected,  it 
would  maintain  its  position  permanently, 
regardless  of  heavy  weather.  The  conduc- 
tivity of  phosphor  bronze  wire,  however,  is 
at  best  only  about  75  per  cent,  of  that  of 
copper.  In-as-much  as  the  amateur  is  not 
particularly  concerned  about  the  continuity 
of  operation  of  his  outfit  and  in-as-much  as 
his  spans  are  usually  short  ones,  copper 
wire  is  entirely  satisfactory.  For  200-meter 
work  a “T”  antenna  is  good,  if  you  are  so 
located  that  it  is  possible  for  you  to  erect 
perhaps  the  best  an- 
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Receiving 
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Price 
$14.00 
at  All 
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Dealers 


. Q UR  complete  line  of  high  grade  transmitting  and  receiving  appar- 
atus has  achieved  an  enviable  reputation  for  reliability  during  12 
years  of  continuous  manufacture.  Our  pride  in  maintaining  this  repu- 
tation guarantees  your  satisfaction  to  the  smallest  detail.  Catalogs 
mailed  for  6c  stamps. 


CLAPP -EASTHAM  CO. 

161  Mala  Street  ...  Cambridge,  Mass. 


Here  they  are 

Meraco  Perfect  “B”  Batteries 

Standard  BA-2  TYPE  The  saaaa  typo  ef  a hattery  ae  amd  by  the  U.  S.  ARMY 
AND  NAVY  SIGNAL  CORPS.  Felly  gmaraxtsed  oa  a moaey  bach  basis.  Oace  yea 
ate  these  batteries  yea  will  ase  ae  ether.  Her  ace  Perfect  “ B ” Batteries  ere 
Bade  ia  three  tnei  aad  aheald  he  erdered  by  cataleg 
R Cat.  No. 

.A-2XPR-1K 
“A-2XPB  2 
BA-2-XPR 

W aich  this  magazine  for  future  advertisements  containing  our  big  offers. 

MERCURY  RADIO  APPLIANCE  CO. 


Coll t 
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Shelf  Life 
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15 

15 
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8 Math* 

$1.20  Postpaid 
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30 

45 
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672  Broadway 


Brooklyn,  N.  Y. 


Hoad  Sets 

Equipped  with  Non-conducting 
spool  heads  and  slotted  pole 
tips  which  eliminate  eddy 
current  losses 

All  operating  parts  of  the  Stromberg- 
Carlson  Radio  Head  sets  are  housed  in 
dust-proof  and  moisture-proof  alumi- 
num cases.  Diaphragm  is  mounted 
metal-to-metal.  Temperature  varia- 
tion will  not  disturb  the  airgap  adjust- 
ments. Each  set  is  wound  to  a re- 
sistance of  2,000  ohms  with  pure 
copper  wire  and  furnished  complete 
with  6-foot  moisture-proof  cord  at- 
tached. This  set,  while  it  is  construct- 
ed strong  and  durable,  is  very  sensi- 
tive. For  use  ashore  or  aboard  ship. 

Bulletin  No.  1206  Gi-vet 
Full  Particulari.  Write. 

STROMBERG-CARLSON 
TELEPHONE  MFG.  CO. 

Rocheater,  N.  Y.,  U.  S.  A. 


receipt  of  111.  Try  It  In  your  own 
station  for  private  and  commer- 
cial Radio  Service.  Money  re- 
funded if  not  satisfied. 
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tenna  for  general' amateur  use  is  the  in- 
verted L type,  although  it  will  usually  be 
found  that  greater  range  is  to  be  had  with 
a vertical  wire  antenna,  than  with  either 
of  the  above.  For  a given  fundamental 
wavelength  the  vertical  wire  gives  the 
greatest  effective  height. 

* * * 

R.  D.  McC.,  East  Palestine,  Ohio. 

You  may  obtain  condensers  suitable  for 
use  in  the  super-heterodyne  receiver  as  de- 
scribed in  the  February  Wireless  Ace  from 
the  Adams  Morgan  Co.,  Montclair,  N.  J. 
Condensers  supplied  by  this  concern  have  a 
capacity  of  .01  mf.  and  an  insulation  resis- 
tance upward  of  25,000,000  ohms. 

You  may  use  any  type  of  detector  tube 
as  the  detector  in  the  above  mentioned  out- 
fit. This  also  applies  to  the  oscillator,  but 
considerable  care  will  need  to  be  taken  in 
the  selection  of  the  tubes  for  the  amplifier 
for  a noisy  tube  in  the  first  stages  of  the 
amplifier  will  cause  considerable  trouble, 
due  to  the  amplification  of  the  noise  as  it 
passes  from  stage  to  stage. 

* * * 

M.  M.,  Toronto,  Canada. 

NSN  are  the  call  letters  of  the  U.  S.  S. 
Conner.  W B F is  the  call  of  the  Tropical 
Radio  Company’s  station  at  Boston,  Mass. 
We  are  unable  to  locate  stations  “P  T A” 
and  “V  A V- 

* * * 

C.  R.  T.,  Scranton,  Pennsylvania. 

We  presume  that  if  you  are  going  to 
build  a lose  coupler  to  operate  on  wave 
lengths  between  1,000  ana  25,000.  meters, 
you  expect  to  use  a regenerative  receiver 
of  some  type.  The  design  of  a receiving 
transformer  for  use  with  a straight  detector 
is  usually  somewhat  different  both  mechani- 
cally and  electrically.  If  you  will  let  us 
know  just  what  type  of  outfit  it  is  you 
have  in  mind,  we  will  be  glad  to  make  sug- 
gestions as  to  its  construction. 

* * * 

W.  A.  Clutier,  Iowa. 

If  you  intend  to  use  the  250-ft.  antenna 
for  receiving  only,  the  Radip  Inspector  will 
have  no  objections  to  make.  If  you  should 
desire  to  do  transmitting,  it  will  be  neces- 
sary for  you  to  put  up  an  antenna  which 
is  slightly  under  UJO  feet  in  length. 

* • • 

Captain  A.  G.  B.,  Edinburgh,  Scotland. 

With  reference  to  the  article  by  Mr. 
Charles  R.  Leutz  in  the  January  Issue 
which  describes  a detector  and  four-stage 
resistance  coupled  amplifier,  we  regret  to 
say  that  the  diagram,  as  well  as  our  cor- 
rection became  somewhat  mixed.  The  al- 
teration as  suggested  in  the  April  issue 
would  short  the  "B”  battery,  as  you  have 
stated.  It  was  Mr.  Leutz’s  intention  to 
use  the  same  system  of  obtaining  reaction 
as  he  described  in  bis  long  wave  receiver 
article  printed  in  the  September  issue.  As 
you  have  stated,  and  to  use  your  words, 
the  connection  should  be  as  follows: 
“Delete  connection  of  negative  terminal 
of  “B”  battery  direct  to  positive  terminal 
of  filament  battery  and  substitute  for  it  a 
connection  from  negative  terminal  of  “B” 
battery  to  the  terminal  marked  "wing.” 

The  condenser  referred  to  at  top  of  page 
26  of  the  January  issue  as  C2  is  that  one 
which  is  placed  in  shunt  to  the  plate  re- 
sistance of  the  detector  tube  and  therefore, 
as  stated  by  Mr.  Leutz,  allows  the  high 
frequency  oscillations  to  pass  around  the 
resistance,  but,  being  generally  of  such  small 
value  as  to  force  the  audio  frequency 
pulses  through  the  resistance  itself.  We 
would  be  glad  to  learn  of  work  which  you 
ate  no  doubt  doing  with  circuits  of  this 
type. 


No  Seals -No  Secrets  -But  Service! 


There  is  only  one  Relay  Receiver  the 


TYPE  CR-3 

Relay 

Receiver 


I n s p e ctiou  of 
the  interior  of 
this  Receiver  re- 
veals design  and 
workmanship  ful- 
ly in  keeping  with 
its  outward  ap- 
pearance. 

The  circuits 
used  are  thor- 
oughly explained 
in  the  instruc- 
tions and  blue 
prints  which  ac- 
company each 
» Receiver. 

The  use  of  this  Receiver  is  licensed  under  the  original  Armstrong  and 
Marconi  patents. 

The  GREBE  RADIO  guarantee  la  absolute  and  unconditional.  Each  Instrument 
manufactured  by  us  must  give  satisfactory  service.  Our  Interest  In  the  purchaser 
does  not  terminate  with  the  sale. 

The  CR-8  Receiver  may  be  Inspected  at  any  of  the  following  progressive  dealers: 

Barker- FewWr  Electric  Ce..  Laariag.  Mick.  K.liy  and  Philbpa.  Brooklyn.  N.  T. 

Coatiaeotal  Radio  and  Electric  Cara. . Hew  York  Maahattaa  Electrical  Sapply  Ce.,  New  Tack,  Cklcago,  St  Laaia 

Daakladay . Hill  Electric  Co.,  Pittabargh,  Pa.  Paceat  Electric  Co.,  lac..  New  York  City 

Holt  Electric  Utiktiaa  Co.,  JackaonriBc,  Fla.  Gea.  W.  Parezo  k Co.,  Waakiactoa,  D.  C. 

Harlkurt- Still  Electrical  Ce  . Haaatoa,  Tesae  F.  D.  Pitta  Ce..  lac..  Bostoa,  Man. 

F.  S.  Katie. back.  Treat...  N.  J.  School  .1  Wir.leaa  TeUcropky.  Philadelphia.  Pa. 

Weatera  Radio  Electric  Co..  Lea  Aagelee,  Cal. 


A,  H.  GREBE  & CO.,  Inc.,  78  Van  Wyck  Blvd.,  Richmond  Hill,  N.  Y. 
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SOMETHING  NEW! 

I POP  LATERAL  WOUND  COoT" 


THE  DUO-LATERAL  COIL  now  being  offered  for  the  first  time  is  not 
to  be  confused  with  any  other  type  Of  machine  wound  inductances  which 
have  been  on  the  market  for  some  time. 

The  Duo-Lateral  Coil,  made  in  various  sizes  for 
general  and  specific  application,  has  the  follow- 
ing distinct  advantages  which  make  it  superior 
to  any  other  coil  for  amateur  and  commercial 
work  alike. 

1.  Lower  natural  period. 

2.  Lower  high  frequency  resistance 

3.  Very  low  distributed  capacity. 

4.  Lower  direct  current  resistance. 

5.  Higher  self  inductance. 

6.  Mechanically  stronger. 

Bulletin  P1W,  containing  valuable  engineering  data, 
constants  and  prices  of  numerous  sizes  of  Duo- 
Lateral  Coils  covering  practically  every  wave- 
length used,  is  yours  for  the  asking.  MANU- 
FACTURERS, DEALERS,  JOBBERS  and  DIS- 
TRIBUTORS— write  for  our  proposition. 
SALES  AGENTS  for  Electrical  Products  Mfg. 
Co.,  A.  H.  Grebe  & Co.,  Dubilier  Condenser  Co., 
Richter  ft  Byrne,  Rawson  Electrical  Instrument  Co.,  The  Magnavox  Company 
and  others. 

PACENT  ELECTRIC  COMPANY.  Inc. 

Builders  4 Specialists  of  Radio,  Electrical  <f  Laboratory  Equipment 

Takfkaaa 

IN  Mmummu  Street  Bnkaiaa  Wit  New  Vark  City 
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Vacuum  Tube  Detector 
and  Amplifier  and  Two  Stage 
Audio  Frequency  Amplifier 


This  detector  and  amplifier  unit  Is  one  of  the  series  of  inter- 
changeable panel  units  for  receiving,  which  the  International 
Radio  Telegraph  Company  Is  manufacturing  as  part  of  Its  new 
line  of  experimental  and  laboratory  apparatus.  The  two-stage 
amplifier  will  multiply  signal  strength  about  850  times.  The 
units  are  all  of  the  same  size,  having  6"x6%"  panels,  and  are 
all  fitted  to  standard  well  finished  cases,  so  that  they  may  be 
combined  and  connected  In  any  way  desired.  These  Instruments 
Include  detectors,  condensers.  Inductances,  amplifiers,  etc.,  as 
described  In  our  various  Experimental  Apparatus  Bulletins. 

The  detector-amplifier  is  priced  at  $35.00,  without  tubes,  and 
the  two-stage  amplifier  at  $42.60,  without  tubea  Terms — cash 
with  order,  F.O.B.  New  York  City. 

Write  to  Department  24  for  our  new,  completely  Illustrated  six- 
page  bulletin  index. 

INTERNATIONAL  RADIO  TELEGRAPH  COMPANY 
326  BROADWAY  NEW  YORK  CITY  J 


RADIO  APPARATUS 

Distributors  of  reliable  Radio 
apparatus  for  Experimenters 
in  every  branch  of  the  Radio 
field. 


•rimco' 


Service.  AH 
we  uk  is  a 

trial. 


asd  tu  uki 


Power  Transformers  (New  type) 

Acme  250  Watt  mounted $16.00 

Acme  250  Watt  unmounted.  . . .12.00 

Acme  600  Watt  mounted 22.00 

Acme  600  Watt  unmounted. . . .18.00 

Acme  1000  Watt  mounted 33.00 

Acme  1000  Walt  unmounted.  . . .28.00 
F.  D.  Pitta  Go.  Boeton,  Mae*. 

Coatiaaous  Wave  Power 
Traaeformere 

Aome  200  Watt  mounted $20.00 

Acme  200  Watt  unmounted 16.00 

Acme  60  Watt  mounted 15.00 

Acme  50  Watt  unmounted 12.00 

F.  D.  PItte  Co.,  Boatoa,  Man. 


1920  DIARIES 

THE  WIRELESS  OPERATOR’S  . THE  WIRELESS  AMATEUR’S  . 

DIARY  & NOTE  BOOK  DIARY  & NOTE  BOOK 

Special  price  $1.25  Special  price  ..$1.25 

BEST  LEATHER  CASE.  WITH  TWO  POCKETS,  CARD  AND  STAMP 
DIVISIONS.  These  Diaries  represent  different  Interests,  and  have  been  pre- 
pared, with  different  Sections  to  meet  varying  requirements.  In  addition  to 
Charles  Letts  & Co.’s  Standard  Diary,  each  Diary  contains  32  pages  of  squared 
paper  for  curves,  &c.  The  Special  Sections  cover: 


CONTENTS. 

Call  Letters  of  Chief  HiA- Power  Stations. 


CONTENTS. 

Principal  Wireless  Stations  on  Ocean  Routes. 


Gauges  and  Types  of  Wirt  used  in  Winding  Table  for  Calculating  Tolls  on  Messages. 

r» : — u . c *t* ’ w.i r'l - Ce 1.  —A 


Receiver  Colls.  Conversion  Factors  gn4  Dat*. 
Typical  Valve  Circuits.  Amateur  Station 
Directory.  Receiver  Notes.  Long  Distance 
Communications,  &c.,  &c.  &c. 


Some  Typical  ‘ Valve  Circuit*.  * Ffeak  and 
Long  Distance  Communications.  Best  Adjust- 
ments of  Receiver  for  Various  Wavelengths. 
&c.,  &c.,  &c. 


The  Wireless  Press,  Inc. 


326  BROADWAY, 
New  York 


1 


Sssrpaf  Ininto 

*vnUW*  for  nil  ligMing. 

Charging  and  Power 
Rr,|li|r*in*-»it». 

Rv.lOtmo  $19.50 
IS*..  I0»mp  $26.50 
40  v.  6 imp.  • - $3 1 .50 
llOv.lVsunp.  $31.50 
110  v,  5 amp.  • • $52.50 
40  v,  12  unp-  • ■ $52.50 
no  *■/,  >mp.  $67.50 
40  .,25  amp.  ■■  $67.50 
llOv.lSamp.  $116.50 
40v.,50amp.  $116.50 
110v,26amp.  $156.50 
I10v,50amps  $238.50 

caaKSv  $”6.50 


NEW  MOTORS 


FACTORY  GUARANTEED 
ALL  SIZES 
PROMPT  DELIVERY 


« ami  3 |»lt*»r.  A.  C..  ttUr.  1 10  or  220  volU,  1>.  C..  shunt  wound. 

Cllr-  .17.Wll  I’  M . Complete1  *7*®.  P W'U‘  P^Bcy  "*J 
....  in  sUrting  box. 

en  i/i  $9«.5o 


Sir.  $46.50  1/4  LL-SSS  428-5° 
1 ir.  . $66-50  V*  In-Silt  *28-5° 

Zap..  $86-50  VHP  • ’ *58  50 

, to  1 " • • -*82-50 


$Mgb  Phssi  Motors 

1 10- WO  volt*.  A.  C..  00  ryrlr. 
I H0*i  RJ’.  M.  willi  |>ull^r 


1/j  M.  K «r».  Marita  tOQ 

Onn  5Q  B/4  Ww*n  *•**«*•»«  ^Zo,OU 

t $28-50  V«! *28-50 


Zap.  . $86-50  ' 
Sep.  • $98-50  | 
5ir.  $116-50 

I M.  ,.  Iml  feMfc, 

arr  $io6-5o  s 


$46-50 

$54-50 


$124  50 


| M.  > ripriiiM  Matlba,  O7A  CA 
■ IsmU  Own*  MM«  - • 


1 4 N.P  rtfMMld.tliM  tlOC 

if-  • • $142  50  z ■*—«““  4>l2b 

ap. . . $218-50  rr.^r  ^:146 


vsiTi  ro«  uiiux  luum  is  Moron  is,  umiTon 


$126-50 

$146-50 

*188-50 


|1  / SPECIAL 

■ /4  h.p.£E 

I f ■ 1 K 17J$  Bin. 


J26i° 


SUPPING  TERMS:  SUTtflMfiSi 


CIAS.  H.  J0RIST0I,  B««  8 , Mttl  E»4,  Pitbkir{k,  Pa1 


Modulation  Tmsi. formers. 

Acme  A-2  unmounted 84.50 

Acme  A-S  eemi-mounted 5.00 

Acme  A-3  mounted ....7.00 

F.  D.  PIttn  Co.,  Boston,  Muss. 

DaMlier  Condensers. 


Suitable  for  C.  W.  and  spark  coil 
transmitters. 

F.  D.  Pitts  Co.,  Boston,  Muss. 
Quenched  Gaps. 

Amrad  Type  G-I  1 K.  W 129.75 

Amrad  Type  G-2  % K.  W 18.85 

Amrad  Type  G-3  % K.  W 13.50 

F.  D.  Pitts  Co.,  Boston,  Mass. 

Telephones. 

Brown  4000  Ohm  (Imported  from 

England)  Supersensitive  320.00 

Baldwin  Type  E,  latest  model. . .18.60 
Baldwin  Type  C Navy  standard.  .16.50 
Murdock  55's  2000  Ohm  complete  4.60 
Murdock  55's  3000  Ohm  complete  5.50 
F.  D.  Pitts  Co.,  Boston,  Mass. 

Honey-Comb  Colls 

■LITZENDRAHT  WIRE. 


(While  they  Inst.) 

LL-75 

330-1030  meters  . 

11.60 

LI.-100 

450-1460 

...  1.70 

LL-150 

660-2200 

. . . 2.00 

LL-200 

930-2850 

...  2.10 

LL-250 

1300-4000 

. . . 2.30 

L.L-300 

1650-4800 

. . . 2.50 

LL-400 

2050-6300 

. . . 2.80 

I.L-600 

4000-12000  - 

. . . 3.00 

LXi-  750 

5000-15000  " 

. . . 3.20 

LI,- 1000 

6200-19000  - 

. . . 3.60 

LL-1250 

7000-21000  “ 

. . . 3.90 

NOTE:- 

DeForest 

-These  are  the 
lit*  coils. 

genuine 

Important!  Every  article  listed 
sent  to  any  part  of  the  U.  S.  A. 
postage  prepaid.  We  want  your 
business  I 

Send  6 cents  for  new  catalog. 

F.  D.  PITTS  CO.,  Inc. 

12  Puli  Sqaare  DspL  B.  Bsrtsn,  Mast. 
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ARLINGTON  TESTED  CRYSTALS 


Why  bay  minerals  on  ■ « . 

gamble?  HaSUKK  when  you 
put  a crystal  In  your  detect-  ^ W ^ l 
or  that  it  is  EXQUISITELY  Am 
ISEN81TIVE.  Buy  Arlington 
individually  tested  Minerals 
Galena  or  Silicon,  post  paid 
on  reoeipt  of  price. 

TH6  NBW  MAN-STERN  CO. 


Dept.  W.  A. 


Cleveland.  O. 


Radio  Handbook^  Catalogue 

l\  Contains  much  valuable  radio  In- 
•A  X formation,  tables  and  data.  De- 
K ^scnt>es  a remarkable  line  of  wire- 
Hy  jr  less  instruments  including  "Red 
Head"  ’Phones,  Arlington  Tested 
X Minerals. DeKorest.  Murdock  and  Sig- 
rnal  Apparatus . W rite  for  this  book  today 
The  Newman -Stem  Co. 

Dept.  WA.  Cleveland,  O. 


The  “BENWOOD” 

ROTARY  QUENCHED  SPARK  GAP 

will  increase  your  efficiency.  Why  not  write  us  about  them?  Also 
about  your  other  wireless  needs. 

THE  RADIO  ELECTRIC  COMPANY 

3807  Fifth  Avenue,  W.  Pittsburgh,  Pa. 


Red  Head  Radio  Phone 

The  accepted  standard  in  wireless  I 
receivers.  If  the*  are  not  I f i 

than  anything  youTve  e«srseen  return 
them  for  full  cash  refund  Our  Radio 
Handy  Book  and  Catalogue,  free  on 
request,  describes  them,  and  many  I 
other  instruments. 

The  Newman -Stem  Co.  I 

Dpt.W.A.  Cleveland,  O. 


RADIO  MEN 

Tha 

Mutual  Purcluwara  Asaodatioa 
will  uva  you  money  on  all 

WIRELESS  APPARATUS 

Writ « Dmpt.  W.A.  for  dot  ail*. 

Mstul  Purchasers  Association 

2-4  STONE  STREET.  NEW  YORK 


NEW  SHORT  WAVE  COUPLER  No.  747 

Comes  up  to  the  CHAMBERS’  usual  High  Standard.  Especially  adapted  to  long  distance 
Amateur  work.  Tunes  to  800  meters.  Does  away  with  the  dead-end  effect  so  common  when 

large  couplers  are  used  for  short  wave  reception. 
Mahogany  finished  woodwork.  Brass  metal  parts. 
Has  new  slider  feature.  Secondary  his  six  taps. 
Wound  with  Red  Enameled  Wire,  or,  secondary 
with  Green  Silk  if  so  ordered.  Measurements 
over  all,  length  12  inches,  width  4 Vi  inchea, 
height  5 inches. 

PRICE  - - $ 10.00 

F.  B.  CHAMBERS  & CO., 

2044  ARCH  STREET  • - PHILA.,  PA. 


AT  LAST 


Our  new  catalogue  ia  here  showing  the 
most  complete  line  of  wireless  apparatus 
ever  displayed  In  catalogue  form  before. 
24  hour  shipments  In  most  all  goods  ship- 
ped from  our  own  stock.  This  catalogue 
consists  of  100  pages  of  well  displayed  ap- 
paratus. wireless  hookups,  radio  symbols 
and  other  Interesting  reading  matter.  16 
cents  In  stamps  will  bring  this  book  to 
your  door. 

NOTICE 

Wireless  Associations,  Colleges.  Voca- 
tional Training  Schools  and  Wireless 
Clubs. — A number  of  our  new  catalogues 
will  be  sent  to  those  having  the  proper- 
authority  to  write  An  for  same. 

NATIONAL.  RADIO  SUPPLY  CO., 
Dept.  166 

808  Ninth  8t.,  N.  W.  Washington,  D.  C. 


The  B & H Mounting  for  Radisco, 
DeForest  and  other  coils 

The  aingie  support  allows  easy  change  of  ooila  with 
ample  length  ot  rod  to  allow  very  loose  eoupllng. 
The  square  rod  prevents  colli  from  Turning.  Spooial 
Stands  and  Centers  Made  to  Order. 

THE  MOST  EFFICIENT  ST^-HTD  ON  THE  MARKET 
Pet.  Applied  For  Radisco  DeForest  Special 

No.  IR  Complete  with  < Binding  posts,  (legible  leads  and  3 Ooll  centers.  36.M  f*.M  #T.OO 
No.  IR  Complete  with  3 Coll  centers,  but  without  flexible  leads  or 

Binding  posts  , 4.JC  4A0  ■ 1.00 

No.  IR  Extra  Coll  Centers  (give  sM») . ■ • v » 40 

Parcel  Post  Charges  on  2 lbs. 

FINISHED  IN  WEATHERED  OAK 

HIGH  FREQUENCY  CABLE  <UTZ)  . ' »0-*8  R-M  lJM-SS  164-M 

DBG,  Enameled— any  other  sixe  and  covering  to  Order.  Send  stamp  for  further  particulars. 

wresT.ru  A.  T.  HOVEY  SUPPLIES 

w II  BELVEDERE  STREET  t>ept.  B BOSTON-17-MA88. 


THE  JONES  VACUUM  TUBE  CABINET  RECEIVING  TRANSFORMER 

The  Ideal  Set  for  the  Experimenter 


Extracts  from  unsolicited  Testi- 
monials: Originals  on  file. 

“The  set  seems  very  well  adapted 
to  Radio  Telephone  work,  and  has 
given  satisfaction  in  all  ways.” 

“Regarding  ray  JONES  Cabinet 
set,  which  I received  about  a month 
ago.  It  works  fine.  My  set  works  as 
good  as  any  set  around  Detroit." 

“Permit  us  to  express  our  deepest 
satisfaction  in  reference  to  your  re- 
ceiving set  recently  purchased.  From 
exacting  tests,  we  find  it  meets  all 
requirements.  It  certainly  is  an  ideal 
set.” 


MODEL  ”1 


Model  “D”  $ 60.00 

Model  “E”  85.00 

Model  “E-l”  ....  95.00 

Model  “F”  150.00 


No  dead  wire  in  any  cir- 
cuit. Minimum  and  maxi- 
mum wave  length.  Simplicity 
of  tuning  method.  Damped 
and  undamped  waves. 

Licensed  under  Marconi 
Patent  No.  763.772;  also  under 
Armstrong  Regenerative 
Patent  No.  1113.149. 


Our  Receiving  seta  employ  a highly  perfected  Loose  Coupler  method  of  wave  reception  In  conjunction  with  lateat  and 
Tube  Circuit,  all  assembled  within  a metal  frame  that  can  be  Instantly  removed  from  Its  cabinet,  fitted  with  modern 

that  balance  both  circuits  perfectly,  practically  eliminating  loss  of  energy,  and  greatly  Increasing  signal  Mrength  and ^selectivity.  G<rta  all  aw 
tlons.  Instantly,  from  the  smallest  Amateur  spark,  to  the  Long  undamped  musical  note  of  the  High i Pover  Government  Stations. 

Wireless  Telephone  reception.  No  complicated  tuning  arrangemsnts,  simply  vary  J'J  rfemiaat  * * * * ^ ? 

above  testimonials:  , They  tell  you  .plainer  than  we  can,  what  our  sets  are  doing,  Bulletin*  describing  npen  requeet.  , >*  «• 

THE  \lONE8  RADIO  COMPANY,  Laboratory,  884  Monroe  Street,  BROOKLYN,  N.  Y. 
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CON 


INSTITUTE 

326  Broadway,  New  York  City 


More  than  200  young  men  are  enrolled  in  our  classes 
preparing  for  employment  in  the  Merchant  Marine. 

The  demand  for  EXPERT  WIRELESS  OPERATORS 
is  enormous.  The  position  is  most  remunerative  and 
the  work  is  unusually  pleasant. 

The  junior  ship  operator  receives  $100  per 
month,  toe  senior  $125  per  month,  to  which  is 
added  $3.00  per  day  subsistence  pay  when  the  ship 
is  in  port. 

You  may  enjoy  the  life  of  a globe-trotter  and  receive 


Telephone.  Barclay  7610 


this  salary  by  studying  from  three  to  four  months  at 
the  Institute. 

Prospective  applicants  are  urged  to  investigate  our 
course  before  enrolling  elsewhere.  Remember  that  by 
far  the  greatest  number  of  assignments  to  the  ship  serv- 
ice are  made  in  New  York  City. 

The  Trans-oceanic  Division  of  the  Radio  Corporation 
of  America  is  in  need  of  expert  Continental  Morse 
operators. 

Write  us  for  facts  regarding  the  present  radio  situ- 
ation. 

We  have  more  than  6,000  graduates  to  our  credit. 


AMERICA'S  FOREMOST  SCHOOL 

FOR  INSTRUCTION  IN 

WIRELESS  TELEGRAPHY 

Afternoon  and  Evening  Clasaes  throughout  toe  year. 

Brunch  School;  Mow  Call  Building,  New  Montgomery  St,  San  Francisco,  Cal. 
Address  all  inquiries  to  Director  of  Instruction 


NEW 

RADIO 

BOOKS 


Here  are  the  newest  books  out  on  the  subject  that  in- 
terests you  most. 

They  will  bring  you  knowledge  of  the  subjects  covered 
right  up  to  the  minute.  Every  book  by  an  expert. 


The  Thermionic  Valve  and  its  Developments  in 
Radio  Telegraphy  and  Telephony. 


279  pages. 

144  diagrams  and  Illustrations. 


Br  jr.  a.  Ft— las,  uua, 


Wireless  Telegraphy  and  Telephony 

First  Principles,  Present  Practice  and  Testing. 

By  H.  M.  Dewaett.  MJ.K.K. 

321  pages.  Price 

SOS  diagrams  and  illustrations *3.00 


Selected  Studies  in  Elementary  Physics 

A Hand  Book  for  the  wireless  student  and  Amateur. 

By  K.  Blake,  AJM  J.KL1C. 

17S  pages.  Price 

48  diagrams  and  Illustrations S2-00 


Wireless  Transmission  of  Photographs 

By  M.  J.  Marti* 

Revised  and  Enlarged  Edition. 


Fully  illustrated 


Telephony  Without  Wires 

By  Philip  R.  Cearaey,  D.Se,  AJUEJE. 
414  pages. 

260  diagrams  and  illustrations 


Radio  Engineering  Principles 

By  Laaer  aad  Brewa. 

Endorsed  by  Major  General  George  O.  Squier. 

260  illustrations  ffiS 


The  Oscillation  Valve 

The  Elementary  Principles  of  Its  Application  to  Wireless 
Telegraphy. 

By  B.  D.  Baa  gay. 

110  diagrams  and  Illustrations gATO 


Alternating  Current  Work 

As  Outline  for  Students  of  Wireless  Telegraphy. 

...  By  A.  Share,  A.M.I.K.K. 

163  pages.  Price 

86  diagrams  and  Illustrations Sl.TB 


Sond  All  Ordor*  to 


WIRELESS  PRESS,  326  - 328  Broadway,  New  York 
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JOHN  FIRTH  y COMPANY,  Inc. 

81  NEW  STREET.  NEW  YORK 


SOLE  DISTRIBUTORS  OF  THE  BALDWIN  MICA  DIAPHRAGM 
TELEPHONES,  BALANCED  ARMATURE  TYPE.  THE  MOST  SEN- 
SITIVE TELEPHONE  ON  THE  MARKET,  STANDARDIZED  BY 
THE  NAVIES  OF  THE  WORLD.  SCIENTIFIC  INVESTIGATORS 
PRONOUNCE  THE  BALDWIN  "TYPE  E"  THE  ONLY  PHONE  SUIT- 
ABLE FOR  USE  WITH  THE  MARCONI  VACUUM  TUBE. 

Type  C — Navy  Standard  Type  B— Newest  Type 
Type  F — Smaller  Type 

Write  for  Catalogue 


MANUFACTURERS  OF  U.  S.  NAVY  STANDARD  LEYDEN  JARS, 
SILVER  AND  COPPER  DEPOSIT,  KOLSTER  PORTABLE  DECRE- 
METERS,  WAVE  METERS,  AND  ALL  HIGH  CLASS  MEASURING 
INSTRUMENTS. 


Federal  Radio  Accessories  and  Parts 


Are  Distinguished  for  Their 
Reliability,  Quality  and  Efficiency 

WRITE  FOR  BULLETIN  101  AND  102 

fUerwt  Tranafot  vn*r 

i rtciaxn  1 

Defector 


No.  226- W 


Type  A 


AUDIO  FREQUENCY 
Transformer 
$7.10  each 


CIRCUIT  WITH  TWO  STAGE  AMPLIFIER 


No.  52-W  2200  Ohms 


LIBERTY  HEAD  SET 
)12.50  per  set 


One  226-W  Transformer  with  one  Marconi  V.  T.  gives  an  energy  amplification  of  400  times. 

(Audibility  amplification  of  20  times.) 

Two  226-W  Transformers  with  two  Marconi  V.  T.’s  give  an  energy  amplification  of  160,000  times. 

(Auckibility  amplification  of  400  times.) 

Federal  Telegraph  and  Telephone  Co. 

Buffalo,  New  York 
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Meeting  the  Emergency  in  Wireless  Service 

When  the  crisis  comes  in  Wireless  Service  and  Emergency  Lighting,  the 
Battery  is  the  most  dependable  source  of  power.  It  is  always  ready  to 
fulfill  the  obligation  to  which  it  is  bound — meeting  the  emergency  when  all  other 
sources  of  power  fail. 

Back  of  "iCxibc”  is  32  years  of  battery  building  experience  of  the  oldest 
storage  battery  manufacturer  in  America,  and  the  largest  in  the  world. 

Bulletin  175  describes  and  illustrates  “ISxifcC”  as  adapted  to  this  particular 
field.  We  will  be  glad  to  mail  you  a copy  upon  request. 

The  Electric  Storage  BatteryCo. 


The  Urgeet  munfoctnrar  of  atoraie  batteries  ia  the  world 
1888  PHILADELPHIA.  PA.  1820 

New  York  Boeton  Chicago  Washington  Denver  San  Francisco  St.  Lonis 

Minneapolis  Clay  eland . Atlanta  Kansas  City  Pitta  harsh  Detroit  Rochester 

Special  Canadian  Representative  Chas.  £.  Goad  Ensinearins  Co.,  Limited,  Toronto  and  Montreal 


Battalias  arm  mad « by  thit  Company  for  moary  atoraga  battmry  parpoaa 


Bunnell  Instruments  Always  Satisfy 


Our  Jove  Detectors  Simplest  and  Best 

Bewar*  of  Infrlnglnr  Imitation* 

Sample  mailed  for  $2.00  Tested  and  Guaranteed  Galena  25  cents 

Our  Keys,  Spark  Gaps,  Condensers,  Transformers,  etc.,  are  high  grade  but  inexpensive 

Distributors  of  Standard  Electric  Novelty  Company  Type  B "Cyclone”  Audi  on 
Batteries.  Also  Be  Forest,  and  all  other  makes  of  Hiyh  Class  Wireless  Apparatus. 

Ghegan  Patent  Send  stamp  for  our  No.  42- W Catalog. 

J.  H.  BUNNELL  & CO.  ...  32  Park  Place,  New  York  City,  N.  Y. 


The  Atlantic  Radio  Company  Variable  Condenser 


THE  ATLANTIC  RADIO  COMPANY  VARIABLE  CONDENSER,  illustrated  above,  is  made  in 
two  capacities — .0005  Mfd,  and  .001  Mfd.  The  rotary  plates  are  rounded  on  one  end,  affording  a straight- 
line  capacity — a valuable  feature  in  wave  meter  work.  The  condenser  is  furnished  unmounted  only,  but 
with  the  addition  of  Dial  and  Knob,  if  desired.  Dial  is  moulded  composition,  scale  in  white^-0-100 
reading.  Bakelite  Knob.  We  can  guarantee  this  condenser  in  every  way  as  to  quality,  reliability  and 
satisfaction.  The  low  price  is  decidedly  an  innovation. 

Capacity  Unmounted  With  Dial  and  Knob 

.0005  Mfd.  $5.00  $6.00 

.001  Mfd.  6.25  7.25 

“BULLETIN  14” — describing  and  illustrating  the  best  in  RADIO  EQUIP- 
MENT will  be  mailed  upon  receipt  of  10  cents  in  stamps — this  amount  may 
be  deducted  on  first  order  of  $1.00  or  over. 

ATLANTIC  RADIO  CO.,  Inc. 

NEW  ENGLAND  DISTRIBUTORS  •• RADISCO  " PRODUCTS 

88  BROAD  STREET,  - BOSTON  9,  MASS. 
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The  Lyons  Radio-Station  Situated  at  Villetirbanne,  France 

LYONS  STATION  DESCRIBED 


American  Engineering  Initiative  Noted  in  the  Design  of  Arc  Used 

And  Many  Exclusive  Features  in  This  Issue 


7 BRE 


THE  WORLD’S  ONLY  MANUFACTURER 
Of  Moulded  High  Frequency,  High  Tension  Insulators  and  Insulating  Parts 


INSULATION 
MADE  IN  A MI. RICA” 


Medal  and  Diploma 
received  at  World’s  Fair,  St.  Louis, 
1904 


Medal  aad  Diploma 

received  at  World's  Colombian  Exposition, 
Chicago,  1893 


No.  4600  No.  4602 


ELECTROSE”  Insulators  are  standard  with  UNITED  STATES  NAVY  and  ARMY  and  Wireless  Telegraph  and  Telephone  Companies, 

Eiectrose”  is  made  in  a number  of  grades  for  various  requirements,  each  grade  possessing  special  characteristics 
Electrose”  Insulators — Best  in  the  World  for  High  Frequency  Currents,  Power  and  Transmission  Circuits 

f ..  _ M,M.  MtN.ru  nut  ID.  ^ 66-82  Washington  Street  27-37  York  Street 

t Tr  V - u ^ — r>^  6(>-76  Front  ^treot  1-23  Flint  Streot 


j rtr  ci 


BROOKLYN,  N.  Y„  AMERICA 
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Radio  Frequency  Ammeters 

for  determining 

Antenna  Currents 


Model  400 

Self-contained.  Front-Connected 

Radio  Frequency  Ammeter 


Model  400 

Thermo  Ammeter 

(Not  a Hot-Wire  Instrument) 

is  a Switchboard  Type  Instrument 

7%  inches  in  diameter. 


Guaranteed  accuracy  of  1%.  Equally 
accurate  on  currents  of  any  audio 
or  radio  frequency. 


Unaffected  by  changes  in  temperature.  Extremely  low 
power  consumption.  Can  be  used  where  bad  wave 
form  or  frequency  precludes  the  use  of  other  forms  of 
instruments. 


Write  for  information 

Weston  Electrical  Instrument  Company,  27  Weston  Ave.,  Newark,  N.  J. 


Chicago 

Philadelphia 

Boston 


Cleveland 
Detroit 
8t.  Louis 
Ban  Francisco 


Denver 

Cincinnati 

Pittsburgh 

Richmond 


Buffalo 
Minneapolis 
New  Orleans 
Jacksonville 


Seattle 

Toronto 

Montreal 

Halifax 


Winnipeg 
Vancouver 
Calgary,  Alta. 
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Owing  to  the  fact  that  certain  statement,  and  expressions  of  opinion  from  correspondents  and  othsrs  appsarlng  In  these  columns 
from  time  to  time  may  be  found  to  bs  tbs  subject  of  controversy  In  scientific  circles  and  In  the  courts,  either  now  or  In  the  future,  and 
to  sometimes  Involve  questions  of  priority  of  Invention  and  the  comparative  merits  of  apparatus  employed  In  wireless  signaling,  the 
owners  and  publishers  of  this  magaslne  positively  and  emphatically  disclaim  any  privity  or  responsibility  for  any  statements  of  opinion 
or  partisan  expressions  If  such  should  at  any  time  appear  herein. 


Learn  The  Code 
With  The  OMNIGRAPH 

The  Omnigraph  Automatic  Transmitter  will  teach  you  the  Code — at  home — in  the  shortest  possible  time  and  at  the 
least  possible  expense.  Connected  with  Buzzer  or  Buzzer  and  Phone,  the  Omnigraph  will  send  you  unlimited  Conti- 
nental messages,  by  the  hour,  at  any  speed  you  desire.  It  will  bring  an  expert  Operator — right  into  your  home — and  will 
quickly  qualify  you  to  pass  the  examination  for  a first  grade  license. 

4341^  Richardson  A vs., 

■-  ’ I A L THE  OMNIGRAPH  MFG.  CO.  J*°'  ^ 1M°' 

f i yr  H V Cortland!  Street,  New  York. 

iMHPL.  j Ky|  Gtntltmtn : — I wish  briefly  to  commend  your  very  excellent  Automatic  Transmitter.  R» 

'Jdfj  / / cently  I was  successful  in  obtaining  a first-class  Commercial  Radio  License  and  I believe 

^aa? ctt?  |-  that  the  Omnigraph  was  my  principal  aid. 

I took  a four  week,  course  at  a Resident  Radio  School  in  Theory  only.  I rdied  on  tha 


I took  a four  week,  course  at  a Resident  Radio  School  in  Theoty  only.  I rdied  on  tha 
Omnigraph  to  get  my  Code  to  the  proper  speed,  and  the  Omnigraph  did  it. 

I mu  on,  of  taro  in  a class  of  eighteen  to  obtain  a first -cl  aaa  License.  Tha  etnmbHag 
block  for  the  others  was  CODE  ....  And  I know  that  a short  time  receiving  Omni- 
graph  messages  daily  would  have  enabled  them  to  pass  the  examination  aa  easily  as  I m 
I believe  the  Omnigraph  to  be  the  easiest,  quickest  and  cheapest  method  to  learn  the 
International  Morse  Code. 

Cordially  yours, 

(Signed)  GEO.  E.  SELLERS. 


The  Omnigraph  is  used  by  several  departments  of  the  U.  S.  Government  and  by  a large  number  of  the  leading  Uni- 
versities, Colleges,  Technical  and  Telegraph  Schools  throughout  the  U.  S.  and  Canada. 

The  Omnigraph  is  also  used  by  the  Bureau  of  Navigation  in  testing  applicants  applying  for  a Radio  License. 
Thousands  have  learned  both  the  Morse  and  Wireless  Codes  with  the  Omnigraph. 

Send  for  free  catalog  describing  three  models — $12  to  $28.  Do  it  to-day.  The  Omnigraph  is  sold  under  the  strong- 
est of  guarantees — if  not  as  represented,  your  money  back  for  the  asking. 

THE  OMNIGRAPH  MFG.  CO.,  26  Cortlandt  St,  N.  Y. 
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(CONNECT  “A  A 
to  your  detector  or 
amf  lifer,  and “B  B 
to  4 6-volt  battery 


The  demand  for  EXPERT  WIRELESS  OPERATORS  tus,  indoor  and  loop  aerials,  and  all  the  latest  radio  develop- 
is  enormous,  the  positions  most  remunerative  and  the  work  ments. 

is  unusually  pleasant.  Seven  complete  transmitting  stations  of  the  types  in  use 

You  may  enjoy  the  life  of  a globe  trotter  and  receive  a on  shipboard  and  at  coastal  stations,  as  well  as  storage 
large  salary  plus  room  and  board,  by  studying  from  three  battery  charging  panels,  are  installed  for  practical  demon- 
to  four  months  at  the  Institute.  stration. 

Our  course  embraces  instruction  in  the  Continental  Code,  Four  receiving  sets  are  set  up  in  a sound-proof  room. 
International  and  United  States  Government  Rules  and  to  which  advanced  students  are  assigned  to  regular  watches 
Regulations  and  in  theoretical  and  practical  wireless  tele-  and  to  keep  a log  as  would  be  required  at  sea. 
graphy.  Advanced  class  is  receiving  instruction  in  the  We  have  more  than  6500  graduates  to  our  credit.  Write 
theory  and  practice  of  vacuum  tubes,  radio  compass  appara-  for  facts  regarding  the  present  radio  situation. 

AMERICA’S  FOREMOST  SCHOOL 

FOR  INSTRUCTION  IN 

WIRELESS  TELEGRAPHY 

Afternoon  and  Evening  Classes  throughout  the  year. 

SMALLEST  COST  QUICKEST  RESULTS 

Branch  School:  New  Call  Building,  New  Montgomery  St.,  San  Francisco,  Cal. 

Address  all  inquiries  to  Director  of  Instruction 


RADIO  TELEMEGAFONE 


When  used  with  one  or  more  stages  of  amplification  will  reproduce 
signals  with  great  volume.  For  the  small  fraction  of  a watt  output  of 

Jour  receiver  that  is  available  for  the  production  of  signals,  the 
Iagnavox  Telemegafone  will  produce  the  greatest  volume  of  sound 


With  Small  Horn,  at  Illustrated  ....  $J^.OO 
With  Large  Music  Master  Horn  ....  QJ-OO 


Write  for  Bulletin  No.  2102 
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ft 
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AS  the  number  of  radio  stations  increases  by  leaps  and  bounds  so  do  the  opportunities 
for  violation  of  Federal  regulations  respecting  wavelength  multiply.  The  future  of 
Amateur  Radio  is  safe  only  as  operators  respect  and  comply  with  the  radio  law.  The 
proportion  of  new  operators  who  will  not  transmit  until  after  carefully  measuring  the 
emitted  wave,  is  growing;  as  is  also  the  number  of  experienced  operators  who  realize 
that  the 


making  of  accurate  measurements  leads  to  efficiency 
and  consistent  results.  These  observations  indicate 
the  fact  that  American  Radio  enthusiasts  are  ap- 
proaching the  problems  of  relay  work  and  general 
communication  more  seriously,  more  conscien- 
tiously and  with  a deeper  motive  of  co-operation 
than  ever  before.  That  the  Amrad  Wavemeter  has 
fulfilled  admirably  its  intended  purpose  and  won 
instant  recognition  during  the  busy  days  of  recon- 


struction, is  a source  of  great  satisfaction  to  the 
makers ; who  will  zealously  maintain  the  high  stan- 
dard of  accuracy  which  guarantees  each  instrument 
little  short  of  perfect.  As  the  Amrad  Wavemeter 
is  direct  reading  and  requires  no  calculations,  its 
operation  is  simplicity  itself  to  the  uninitiated  and 
a great  convenience  to  experienced  operators. 
Range,  130-230  meters.  Price,  $7.50.  Descriptive 
Bulletin  W sent  upon  request. 


Radio  Operators : Send  your  station  call  letters  and  name  of  nearest 
dealer  and  we  will  mail  you  our  catalogue  now  ready.  Latest  bulletins  for 
insertion  therein  will  be  forwarded  you  monthly. 

Retailers:  Our  new  trade  proposition  became  effective  last  month.  A 
request  on  your  letter  bead  will  bring  all  details  and  our  complete  trade 
catalogue. 


dMERicdN  Radio  and  Research  Corporation 


19  Park  Row 
New  York 


Address  all  Communications  to  New  York  Office 
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The  Performance  of  Radisco  Coils 

Long  Wave  Work 
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Every  radio  man  knows  that  the  service  derived  from  universal 
wound  coils  has  been  proven  to  be  more  efficient  than  bank 
wound  or  pancake  inductances. 

As  a performer  in  long  wave  reception  they  rank  highest,  the 
curve  illustrated  herewith  proves  our  contention;  this  curve  pre- 
pared by  a 1st  district  man  shows  the  actual  performance  of 
Radisco  Coils  for  long  wave  work. 

The  main  features  to  be  considered  in  purchasing  coils,  is  the 
correct  design,  size  of  wire  and  character  of  insulation.  Another 
important  point  is  structural  strength,  and  last  but  not  least, 
is  price  consistent  with  the  cost  of  manufacture? 

Radisco  Coils  combine  correct  design  and  material,  good  appearance 
and  reasonable  strength,  with 

creditable  performance  and  ^y 

prices  that  are  not  excessive. 

Made  in  17  sizes,  tapped  and 
plain.  Wave  length  range 
from  200  to  20,000  meters. 

Priced  from  70c  to  $4.85. 


l.,  i-  : ; ■ ' You  can  duplicate  such  work 

with  a set  of  these  inductances,  which  can  be  had  from  any  of  our 
agents  listed  below. 

In  purchasing  Radio  Equipment  be  sure  that  the  trade  mark 
"RADISCO”  is  on  every  part  you  buy  and  be  sure  of  getting  service- 
able apparatus  of  proven  merit. 


ALBANY,  N.  Y. 

E.  L.  Long, 

21  Magnolia  Terrace 


ATLANTIC  CITY.  N.  J. 
Independent  Radio  Suppl 
118  So.  New  Jersey  Ave. 


BALTIMORE,  MD. 

Radio  Engineering  Co., 

614  No.  Calvert  St. 

BEINVILLE,  QUEBEC,  CAN. 
Canadian  Radio  Mfg.  Co. 

BOSTON,  MASS. 

Atlantic  Radio  Co. 

88  Broad  Street 
Branch  15  Temple  Street, 
Portland,  Maine. 

BROOKLYN,  N.  Y. 

Kelly  & Phillips  Electric  Co., 
312  Flatbush  Ave. 

CHICAGO,  ILL. 

Chicago  Radio  Laboratories, 
1316  Carmen  Ave. 

EUREKA,  PEORIA,  ILLINOIS 
Klaus  Radio  Co. 


KANSAS  CITY,  MO. 

McCreary  Radio  Supply, 

4th  & Delaware  Sts. 

LOS  ANGELES,  CALIF. 

The  Wireless  Shop, 

511  W.  Washington  St. 

McKeesport,  pa. 

K.  & L.  Electric  Co., 

427  Olive  Street. 

NEW  ORLEANS,  LA. 

L.  A.  Rose, 

121  Camp  Street 

NEWARK,  N.  J. 

A.  H.  Corwin  & Co., 

4 West  Park  Street. 

NEWCASTLE,  PA. 

Pennsylvania  Wireless  Mfg.  Co., 
507  Florence  Ave.  “8HA” 

PHILADELPHIA,  PA. 
Philadelphia  School  of  Wireless 
Telegraphy, 

Broad  and  Cherry  Streets. 
PROVIDENCE,  R.  I. 

Rhode  Island  Elec.  Equip.  Co. 

45  Washington  Street. 


PITTSBURG,  PA. 

Radio  Electric  Co., 

3807  5th  Ave. 

SEATTLE,  WASH. 

Northwest  Radio  Service  Co., 
609  Fourth  Ave. 

SCRANTON,  PA. 

Shotton  Radio  Mfg.  Co., 

P.  O.  Box  3 

Branch  8 Kingsbury  St., 
Jamestown,  N.  Y. 

SPRINGFIELD,  MASS. 

Electric  Service  Co., 

585  Armory  Street 

ST.  LOUIS,  MO. 

The  Benwood  Specialty  Co., 
3424  Olive  Street 

TORONTO,  ONT.,  CAN. 

The  Vimy  Supply  Co., 

585  College  Street. 

WICHITA,  KAN. 

The  Cosradio  Co., 

1725  Fairmount  Ave. 


Responsible  Dealert : Write  for  interesting  tales  proposition  on  Radisco  apparatus 

If  none  of  the  above  agencies  are  in  your  vicinity,  or  do  not  give  you  the  desired 
information  on  Radisco  Coils,  communicate  with 

RADIO  DISTRIBUTING  COMPANY  Newark,  New  Jersey 
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A MORE  COMPREHENSIVE 

WICONY  SERVICE 

The  Radio  Art  has  long  known  WICONY  to  stand  for 
perfection  as  applied  to  Navy,  Army  and  Commercial 
Radio  Apparatus. 

The  Radio  Art  will  now  know  WICONY  to  stand  also  for 
perfection  as  applied  to  specially  designed  amateur  and 
experimental  radio  apparatus. 

Radio  dealers,  amateurs  and  experimenters  have  been 
freely  consulted.  Therefore,  the  new  service  is  really 
yours — prepared  by  men  who  would  consider  the  matter 
from  YOUR  point  of  view. 

If,  at  any  time,  you  can  help  us  improve  WICONY 
service  by  suggestions,  or  otherwise,  please  let  us 
hear  from  you. 

Sincerely  yours, 

WIRELESS  IMPROVEMENT  CO. 

NEW  TWO -STAGE  AMPLIFIER 


So  designed  that  the  telephones  can  be  plugged  into  any 
one  of  three  jacks  to  obtain,  (1  ) the  input  signal  strength, 
(2)  amplification  from  one  vacuum  tube,  or  (3)  total 
amplification,  from  both  tubes. 

With  total  amplification,  unusually  strong  signals  are  ob- 
tained from  formerly  weak  signals.  This  amplifier  was 
specially  designed  for  the  Marconi-Moorehead-De  Forest 
tubes  but  it  is  very  efficient  for  all  types. 

Fully  described  in  bulletin  6 A. 

Two  stage  audio  frequency  amplifier  Type 
W 1 165  A.  Over  ail  dimensions  H.  9%  in.  Price  $69.00 
W.  6%  in.  D.  4%in.  Shipping  weight  7 lbs.  ' - 

BULLETINS:  Ask  to  be  put  on  our  bulletin  mailing  list. 
A small  fee  of  1 0 cents  is  charged  to  assure  us  of  your 
serious  interest. 

DEALERS:  It  will  pay  you  to  write  us  in  regard  to  this 
new  Wicony  service.  Dealers  claim  our  proposition  is  most 
liberal  and  profitable.  Write. 


NOTE:  The  panel  of  our  new  in- 
strument* are  hinged  at  the  base. 
No  marred  panels  or  worn  screws. 
Panel  removed  in  10  seconds. 


WIRELESS  IMPROVEMENT  COMPANY,  Inc. 

Radio  Engineers  and  Manufacturers 

47A  West  Street  New  York,  U.  S.  A. 


If  this  page  is  cut  out  and  appended  to  the  same  page  cut  from  the  editions  to  fol- 
low, a complete  file  of  very  interesting  information  will  soon  be  available.  (No.  8) 


When  writing  to  advertisers  please  mention  THE  WIRELESS  AGE 


Digitized  by 


Vol.  7.  No.  12. 


September,  1920 


WORLD  WIDE  WIRELESS 


International  Yacht  Race*  Reported  by  Radio 

T ^ the  international  yacht  races  radio  and  seaplane  and 
dirigible  were  used  by  the  Evening  Post  and  for  the 
first  time  a detailed  report  was  given  by  wireless  from 
the  air. 

Beyond  all  doubt  future  yacht  races  and  such  events 
will  be  viewed  from  above,  and  wireless  telephone  and 
telegraph  will  transmit  the  story  to  the  printed  page.  'They 
will  be  watched  from  the  air  because  from  above  the 
view  is  comprehensive  and  all-embracing;  they  will  be 
reported  by  radio  because  all  the  air  is  a sending  medium. 

In  the  seventeen  years  since  the  last  race  for  the 
cup  wireless  has  become  a perfect  working  machine  and 
the  seaplane  carrying  wireless  equipment  has  been  per- 
fected. Today  we  are  able  to  report  the  yacht  races 
from  a seaplane  equipped  with  a radio  outfit  direct  to 
land,  to  receive  the  signals  loudly  and  with  the  utmost 
certainty  and  to  send  immediately  acknowledgment  of 
receipt  by  radio  to  the  seaplane. 

For  the  1920  series  of  races  a staff  of  three  men — a 
reporter,  a photographer  and  a wireless  operator  in  a 
large  seaplane,  equipped  with  wireless,  sent  the  story  into 
the  offices  of  the  Evening  Post.  The  machine  was  a large 
converted  flying  boat  of  the  Curtiss  H-16  type,  with  two 
Liberty  motors  and  a 96-foot  wing  spread.  It  was 
equipped  with  a trailing  aerial  500  feet  long  and  a trans- 
mitting set  with  a sending  radius  of  more  than  one  hun- 
dred miles.  Reports  were  sent  direct  to  the  offices  of 
the  Evening  Post,  where  they  were  transcribed  by  op- 
erators and  set  into  type. 

The  receiving  set  was  very  sensitive,  highly  selective 
and  capable  of  giving  loud  signals  to  facilitate  copying 
without  headsets. 

The  antenna  used  consisted  of  a number  of  parallel 
wires  stretched  above  the  roof  of  the  building  to  a nearby 
building  and  running  into  the  sporting  editor’s  office. 
Appropriate  ground  connections  and  lightning  protection 
switches  were  provided.  The  installation  was  carried  out 
by  the  Radio  Corporation  of  America.  The  actual  receiv- 
ing set  and  its  adjuncts  were  specially  assembled  for  these 
tests  by  the  research  department  of  the  corporation.  The 
receiver  itself  is  a highly  selective  coupled  instrument  of 
the  type  used  by  the  United  States  Navy.  The  received 
signal  passed  into  a powerful  multi-step  amplifier  using 
vacuum  tubes  for  the  amplification. 

Those  carrying  on  the  tests  were  not  content  to  use 
the  ordinary  methods  of  receiving  wireless  signals,  which 
require  the  operator  to  wear  clumsy  telephone  receivers 
strapped  to  his  head.  An  additional  amplifier  of  very 
special  design  was  provided,  which  increased  the  volume 
of  the  signals  in  a loud  speaking  telephone  receiver  until 
it  was  very  easy  to  read  them  all  over  a large  room  with- 
out wearing  any  telephone  receiver  whatever. 

Some  idea  of  the  loidness  of  the  signals  can  be  gained 
from  the  following  unusual  results.  Land  and  ship  sta- 


tions were  easily  read  at  a distance  from  the  receiving 
set.  The  time  signals  regularly  sent  out  from  Arlington, 
Va.,  several  hundred  miles  away,  have  been  read  three 
floors  below  the  receiving  set  in  the  same  building.  While 
the  signals  from  a distant  ship  station  were  thundering 
out,  one  of  the  attendants  of  the  set  remarked,  “I’d  rather 
listen  to  a hot  battle  in  France  than  this  racket.’’ 

The  West  Street,  New  York,  station  of  the  Radio  Cor- 
poration of  America  was  used  for  answering  the  air- 
plane’s messages  on  a special  wavelength.  This  station  is 
admirably  suited  for  the  purpose,  being  normally  used  in 
carrying  messages  to  and  from  ships.  The  Radio  Cor- 
poration made  the  necessary  alterations  and  additions  in 
the  West  Street  station  whereby  the  signals  of  that  station 
would  be  readily  received  on  the  airplane  but  without 
interfering  in  the  least  with  the  usual  harbor  radio  traffic. 


i 


Indicating  the  changed  conditions  in  communication  since  the  international 
yacht  races  seventeen  years  ago,  this  view  of  Sir  Thomas  Lipton’s  yacht 
Victoria,  with  wireless  antenna  strung  from  her  masts,  illustrates  the 
modern  marine  practice  of  communicating  by  wireless 

A loop  telegraph  wire  was  then  connected  between 
the  receiving  set  in  the  Evening  Post  building  and  the 
West  Street  station,  and  the  control  key  of  the  West 
Street  station  placed  next  to  the  receiving  set.  Thus  the 
receiving  operator  in  the  newspaper  building  controlled 
the  transmitter  in  the  West  Street  station,  although  he 
was  a considerable  distance  away.  This  novel  departure 
neatly  met  the  requirements  and  had  the  further  ad- 
vantage that  it  could  be  used  for  “duplex”  working  if 
desired. 

The  procedure  in  handling  traffic  was  along  the  fol- 
lowing lines:  The  seaplane  sent  its  report  of  the  yacht 
race  to  the  Evening  Post  building.  The  receiving  op- 
erator sent  back  his  answer  to  the  airplane  from  the  West 
Street  station,  controlled  over  a telegraph  line. 
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Results  of  Radiophone  Experiments  at 
Signal  Hill  Station 

T"\ISTINCT  wireless  telephone  messages  were  ex- 
changed  July  24  between  the  Marconi  Radio  Station 
at  Signal  Hill,  St.  John’s,  N.  F.,  and  the  steamer  Vic- 
torian over  a distance  of  1,250  miles,  according  to  an- 
nouncement made  by  the  manager  of  the  station. 

He  said  that  the  Victorian  reported  giving  a wireless 
telephonic  concert  for  passengers  aboard  the  Olympic 
and  other  steamers  and  that  thanks  were  returned  by 
the  same  means  from  some  of  the  ships. 

The  concert  was  repeated  several  hours  later,  with 
favorable  results.  The  Victorian  also  was  in  constant 
telephonic  intercourse  with  stations  in  England. 


Marconi  on  Radio-Picture* 

4<V^ERY  interesting  and  very  important,”  Senator 
Marconi  described  the  discovery  of  how  to  trans- 
mit pictures  by  wireless,  made  by  Mr.  Th.  Andersen,  a 
young  Danish  watchmaker. 

“I  have  not  followed  the  experiments,  but  I know  it 
can  be  done,”  said  Senator  Marconi.  “Pictures  were  sent 
over  telegraph  wires  several  years  ago,  and  what  can 
be  done  by  wire  can  be  done  by  wireless.  It  will  be  of 
great  interest  to  watch  the  progress  made.  The  two  chief 
uses  to  which  the  discovery  can  be  put  are  the  quick 
transmission  of  photographs  for  newspaper  and  police 
purposes.” 


Highly  successful  conversations  by  wireless  telephone 
took  place  July  25  between  the  station  on  Signal  Hill,  at 
St.  John’s,  N.  F.,  and  the  steamer  Victorian,  600  miles 
distant  and  bound  for  Sydney  with  the  Imperial  Press 
Conference  aboard.  Keen  interest  was  shown  by  the 
citizens  of  St.  John’s,  who  saw  Marconi’s  original  wire- 
less telegraph  experiments  nineteen  years  ago,  and  the 
progress  of  the  Victorian  with  daily  bulletins  of  the  tele- 
phonic concerts  and  other  communications  was  eagerly 
followed. 

The  delegates  were  officially  welcomed  by  wireless  tel- 
ephone to  this  side  of  the  Atlantic  when  Premier  Squires, 
in  the  name  of  Newfoundland,  speaking  into  the  trans- 
mitter, greeted  Lord  Burnham,  Chairman  of  the  dele- 
gation, on  the  Victorian. 

The  conversation  lasted  five  minutes.  Cord  Burnham 
acknowledged  the  greetings  and  on  behalf  of  his  as- 
sociates thanked  the  Premier  for  his  welcome  and  compli- 
mented the  Marconi  Company  on  its  great  achievement. 

The  voice  sounds  from  the  ship  came  perfectly  and 
every  syllable  was  audible,  said  Mr.  Squires,  and  he  ex- 
pressed the  opinion  that  the  experiments  would  mark 
an  epoch  in  the  history  of  wireless  development  by  dem- 
onstrating that  wireless  telephony  can  become  just  as 
practical  a medium  of  transatlantic  and  transcontinental 
communication  as  wireless  telegraphy.  During  the  after- 
noon many  prominent  men  assembled  on  Signal  Hill  to 
witness  the  demonstration  and  took  part  in  the  conversa- 
tion with  those  on  board  the  ship. 


When  Chelmsford,  England,  was  giving  a wireless 
telephone  demonstration  to  Denmark  at  5 P.  M.  on 
August  2,  the  experimental  station  on  Signal  Hill,  St. 
John’s,  N.  F.,  picked  up  the  sounds  and  heard,  without 
interruption,  the  words  uttered  by  H.  J.  Rounds,  the 
manager  at  Chelmsford,  who  was  talking  with  the  op- 
erator in  Denmark. 

Mr.  Rounds  was  heard  to  tell  Denmark  that  Melchior 
would  sing.  Signal  Hill  kept  in  touch  and  heard  distinctly 
four  songs  sung  in  Danish,  as  well  as  the  conversation 
that  followed  between  Denmark  and  Chelmsford.  Chelms- 
ford and  St.  John's  are  2,673  miles  apart. 


Radio  Compass  Directs  Airplane  to  Ship 

/"^UIDED  entirely  by  radio  compass  signals,  a naval 
seaplane  F-5-L  left  Norfolk  and  flew  95  miles  on 
a “bee  line’’  to  pick  up  the  battleship  Ohio  at  sea,  with 
no  knowledge  at  the  time  of  taking  the  air  of  the  vessel’s' 
location.  The  seaplane  then  navigated  its  return  to  Nor- 
folk entirely  by  radio  compass. 

Navy  Department  officials  to  whom  the  flight  was  re- 
ported said  it  was  the  first  time  radio  compass  apparatus 
had  been  used  to  direct  aircraft  to  a ship. 


Chicago  Talks  to  Catalina  Island,  3,000  Miles  Away 

TlflRELESS  telephone  communication  between  Chi- 
cago  and  Catalina  Island,  thirty  miles  off  the  coast 
of  California,  was  established,  when  William  Wrigley, 
Jr.,  owner  of  the  island,  talked  to  his  representatives  in 
Chicago.  Twenty-seven  hundred  miles  of  land  lines  and 
thirty  miles  of  wireless  were  used. 

The  telephone  was  tested  for  the  first  time  when  con- 
versations were  held  between  people  in  Chicago  and  the 
island.  Voices  were  as  audible  as  those  in  ordinary  long 
distance  telephone  calls,  it  was  said. 

“It  was  wonderful,”  said  Mr.  Wrigley,  who  talked 
thirty-five  minutes.  “The  only  thing  to  mar  the  conversa- 
tion was  Mr.  Patrick  asking  me  the  score  of  the  Cubs’ 
ball  game,  and  the  Cubs  lost.” 


Radiophone  Messages  Between  England  and  Denmark 

A N ATTEMPT  was  made  on  July  31  to  send  wireless 
telephonic  messages  from  Chelmsford,  England,  to 
Copenhagen.  The  conditions  for  the  attempt  were  not 
absolutely  favorable,  the  air  being  laden  with  electricity, 
but  still  the  attempt  was  a success.  The  first  message 
was  a greeting  from  Queen  Alexandra  to  the  Scandi- 
navian people.  There  followed  other  messages  and  finally 
the  opera  singer,  Melchior,  sang  the  Danish,  Norwegian, 
Swedish  and  British  national  songs,  in  all  of  which  not 
one  word  was  lost. 


Japan  Links  Warships  and  Airplanes  by  Radiophone 

rT'HE  Japanese  navy  has  established  a wireless  tele- 
-*■  phone  service  between  warships  and  airplanes  on  the 
wing.  According  to  the  naval  authorities  improved  wire- 
less telephone  apparatus  is  now  installed  on  board  all 
the  warships  belonging  to  the  first  squadron  and  will  be 
extended  to  all  the  other  warships  within  the  present 
year. 


Alaska  Canning  Industry  Uses  Radio 

<<,T'HE  PIONEER,”  largest  floating  cannery  in  the 
world,  has  left  Washington  for  Alaska  for  the 
canning  season.  Besides  carrying  canning  equipment, 
the  barge  has  a complete  wireless  outfit,  and  quarters 
for  crew  and  cannery  workers. 


California  Issues  First  Franchise  for  Radiophone 
Service 

'T'HE  first  franchise  for  wireless  telephone  service  to 
-*■  be  granted  by  any  city  was  approved  by  the  council 
of  Avalon,  Calif.  The  new  system  is  to  connect  the  island 
with  all  mainland  long-distance  exchanges. 
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French  Lafayette  Station  Finished 

of  the  largest  and  most  powerful  wireless  sta- 
tions  has  just  been  completed  near  Bordeaux, 
France.  It  was  begun  by  Americans  according  to  Ameri- 
can plans,  and  was  half  finished  at  the  time  of  the  armis- 
tice. Now  it  has  passed  into  the  hands  of  the  French 
Government  and  will  be  used,  to  send  messages  half  way 
round  the  world. 

The  antennae  are  carried  on  eight  metal  towers  240 
meters  high  and  cover  a space  a kilometer  and  a half  long 
and  400  meters  across.  Each  tower,  which  is  supported 
on  three  legs,  weighs  550  tons,  a quarter  of  the  weight 
of  the  Eiffel  Tower. 

This  Lafayette  station,  as  it  is  called,  uses  an  alternat- 
ing current  of  11,000  volts,  with  a frequency  of  fifty 
cycles,  which  can  develop  Hertzian  waves  up  to  23,000 
meters.  The  distance  at  which  messages  can  be  picked  up 
is  estimated  at  20,000  kilometers — about  half  the  circum- 
ference of  the  earth. 


Radio  Corporation  of  America  Completes  Organisation 

TPHE  Marconi  Wireless  Telegraph  Company  of 
A America,  which  operated  from  243  Washington  St., 
Jersey  City,  with  the  New  Jersey  Corporation  as  agent, 
filed  a certificate  of  dissolution  in  the  office  of  the  Secre- 
tary of  State  August  2,  by  which  it  ceased  to  do  business 
in  New  Jersey. 

Former  United  States  Attorney-General  John  W. 
Griggs  was  president  of  the  concern  which  has  been  ab- 
sorbed by  the  Radio  Corporation  of  America. 


Radio-Controlled  Moving  Target  for  U.  S.  Warships 

TPHE  once  famous  battleship  Iowa,  which  played  no 
small  part  in  the  destruction  of  Cevera's  fleet  at  San- 
tiago, is  being  prepared  at  the  Philadelphia  navy  yard  for 
a unique  target  experiment. 

Proceeding  unmanned  but  under  her  own  steam  and 
controlled  by  radio,  probably  from  seaplanes,  the  old  sea 
fighter  will  become  the  objective  of  the  big  guns  of  the 
Atlantic  fleet  superdreadnoughts  in  Chesapeake  bay  late 
this  summer. 

This  will  be  the  first  time  American  warships  have 
used  a moving  craft  for  a target  except  in  actual  war. 

It  is  expected  the  practice  will  give  the  gunpointers 
of  the  Atlantic  fleet  an  opportunity  to  test  their  ability 
under  conditions  as  nearly  like  those  to  be  expected  in 
battle  as  can  be  obtained. 

Smoke  screens  will  be  thrown  around  the  Iowa  during 
the  runs  and  the  course  will  be  changed  at  will  through 
the  radio  control  system,  necessitating  a change  in  range 
on  all  the  firing  ships,  exactly  as  would  occur  in  action. 


Graded  System  Likely  to 
Settle  Radio  Operators’  Difficulties 

’T'HREE  independent  plans  for  a system  of  graded 
licenses  for  radio  operators  are  being  worked  out, 
it  is  understood.  The  leaders  6f  the  wireless  operators, 
in  accepting  the  proposal  made  by  Admiral  William  S. 
Benson,  chairman  of  the  Shipping  Board,  for  the  exten- 
sion of  the  life  of  the  present  agreement  ninety  days, 
have  communicated  with  the  various  locals  of  the  as- 
sociation. In  the  meantime  they  are  endeavoring  to 
work  out  a system  whereby  years  of  experience  will  be 
rewarded  with  better  pay  and  the  amount  of  work  done 
will  have  some  relation  to  the  wage  received. 

The  Shipping  Board  has  referred  the  matter  to  Eugene 
Chamberlain,  Commissioner  of  Navigation.  The  Ameri- 
can Steamship  Owners’  Association  was  not  consulted 
by  the  Shipping  Board  prior  to  the  suggestion  of  an 
extension  of  ninety  days  in  the  life  of  the  agreement. 


It  is  known  that  the  shipowners  are  opposed  to  the  grant- 
ing of  increases  in  wages  to  the  operators,  although  they 
are  not  unsympathetic  to  the  desire  of  the  wireless  men 
to  better  their  condition. 

The  radio  operators  are  working  out  a plan,  which 
will  be  submitted  to  Commissioner  Chamberlain  for  due 
consideration. 

It  is  reported  that  the  three  wireless  companies,  which 
are  under  contract  to  the  shipowners  and  the  Shipping 
Board  for  furnishing  sets  and  operators,  are  laboring  on 
a plan  which  they  think  will  solve  the  problem  now  fac- 
ing the  shipping  interests. 

The  Shipping  Board,  in  conjunction  with  the  Com- 
missioner of  Navigation,  is  understood  to  be  active  in 
regard  to  the  scheme.  It  is  said  that  the  governmental 
board  feels  that  the  radio  service  should  be  encouraged 
and  that  there  ought  to  be  some  stimulus  for  an  operator 
to  remain  in  the  service  after  he  obtains  the  position  of 
a chief  operator.  At  the  present  time  he  could  not  make 
more  than  $125  a month  if  he  confined  himself  to  radio 
work. 

The  shipowners  do  not  feel  disposed  to  grant  the  de- 
mands made  by  the  operators  recently.  The  wireless 


The  modern  equipment  of  yachts  like  T.  P.  Morgan's  Corsair,  illustrated 
above,  includes  a complete  wireless  outfit 


men  wanted  an  eight-hour  day,  with  provision  for  over- 
time pay,  increases  of  $75  monthly  for  chief  operators 
and  $50  for  assistants,  assurance  that  the  operators  would 
not  be  required  to  perform  additional  services  on  board 
ships  and  that  they  would  be  permitted  to  leave  the  ves- 
sels when  they  were  in  port.  By  figuring  overtime  on 
a rather  liberal  scale  the  shipowners  figured  that  a chief 
operator,  who  did  not  have  to  be  more  than  twenty-one 
years  old,  might  draw  as  much  salary  as  a first  mate  on 
a large  freighter.  They  were  not  consulted  by  the  Ship- 
ping Board,  but  it  is  understood  that  they  have  been  asked 
to  write  to  Washington  and  inform  the  Commissioner  of 
Navigation  what  their  views  of  the  situation  are. 

While  it  is  felt  that  a strike  among  the  radio  men 
has  been  largely  dissipated  by  the  conference  with  Ad- 
miral Benson,  the  possibility  has  not  been  entirely  re- 
moved. 

At  the  present  time  there  are  only  two  classes  of 
operators,  chief  and  assistant.  It  is  thought  that  the 
salaries  of  the  operators  should  be  increased  with  the  per- 
formance of  certain  years  of  service.  For  instance,  it 
is  believed  that  the  Commissioner  of  Navigation  will 
recommend  a certain  percentage  of  increase  every  few 
years. 

No  statement  has  been  made  by  the  president  of  the 
United  Radio  Operators’  Association  since  he  returned 
from  Washington,  where  the  conference  was  held.  It 
is  thought  that  it  will  be  several  days  before  the  system 
will  be  worked  out  to  such  a point  that  there  can  be 
an  intelligent  discussion  of  its  merits  and  defects. 
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Wireless  Signal  Lamp 

A WIRELESS  signal  lamp  has  been  devised  for 
various  kinds  of  war  work  which  enables  the  users 
to  keep  up  communication  under  conditions  where  it 
would  be  difficult  or  imposisble  to  stretch  telephone  or 
telegraph  wires.  A barrage  fire,  for  example,  would  be 
no  hindrance  to  signaling  by  this  new  apparatus.  It 
can  be  used  between  a ground  station  at  the  battle  front 
and  an  airplane  a considerable  distance  away,  flying  over 
enemy  territory. 


Maine  Fisheries  Company  Uses  Radio 

A RADIO  station  has  been  established  at  Rockland 
Highlands,  Maine,  by  the  East  Coast  Fisheries 
Company.  Primarily  it  was  erected  so  that  the  company 
might  communicate  with  its  steam  trawlers. 


Wired- Wireless  System  Installed  at  Chesapeake  Capes 

A RRANGEMENTS  are  being  made  by  the  signal 
corps  at  the  request  of  the  chief  of  coast  artillery,  to 
install  the  new  “wired-wireless”  system  of  radio  com- 
munication between  the  fortifications  at  Cape  Henry  and 
Cape  Charles,  about  28  miles  apart,  at  the  entrance  to 
Chesapeake  Bay.  The  system  employs  the  principle  of 
guiding  radio  waves  by  wires,  which  do  not  have  to  be 
insulated,  and  which  perform  their  function  under  the 
water,  as  well  as  in  the  air. 

The  installation  at  the  capes  of  the  Chesapeake  will 
form  part  of  the  fire-control  and  other  communication 
systems  at  the  fortifications.  It  is  to  be  made  because 
of  the  lack  of  funds  for  laying  expensive  submarine 
cables  between  the  forts. 


Marconi  Radio  Service 
Between  Argentina  and  England 

THE  Government  of  Buenos  Ayres  made  public,  July 
31,  a decree  allowing  the  Marconi  Company  to  in- 
stall and  operate  a wirelss  high-power  station  to  be  used 
exclusively  for  communication  between  Argentina  and 
Great  Britain. 


Wirdess  Wanderings 


"OLAT  on  his  back  an  indolent  philosopher  held  forth 
on  the  joys  of  “wireless  travel,”  as  he  called  it. 

“We  have  been  reading  about  the  yacht  races 
reported  by  wireless  telephone.  Then  comes  a suc- 
cessful experiment  with  transmission  of  pictures  by 
wireless.  Next  we  will  have  the  wireless  movie. 

“When  that  time  comes  I shall  be  able  to  enjoy 
my  penchant  for  foreign  travel  without  the  suffer- 
ing of  seasickness. 

“I’ll  hire  a movie  aeroplane  equipped  with  a wire- 
less motion  picture  transmitter  and  start  the  flyer 
on  his  way.  I’ll  lie  here  on  my  back  and  watch  the 
panorama  of  the  earth  unfold  on  a screen  mounted 
on  the  ceiling. 

“When  the  aeroplane  passes  over  a place  that  looks 
interesting  I’ll  signal  for  the  aviator  to  descend  and 
get  close-ups  with  the  wireless  movie  machine,  and 
start  the  wireless  telephone  to  working  so  that  I 
can  hear  what  is  going  on.” 

Whether  philosophers  are  optimistic  depends  on  the 
philosophers.  The  indolent  variety  usually  are.  But 
even  granting  the  optimism,  the  forecast  is  not  so  im- 
possible as  it  may  sound. 

Grandparents  of  the  present  generation  who  might 
have  dared  to  indulge  in  speculations  on  flying,  wireless 
telephony  and  wireless  telephotography  would  have  been 
considered  insane. — N.  Y.  Evening  World. 


Radio  Message  Explains 
Mysterious  Blast  off  Jersey  Coast 

'T'HE  mystery  of  the  explosion  twelve  miles  off  Avalon, 
1 N.  J.,  July  28,  was  solved  when  Captain  George  Pain- 
ter, of  the  motor  schooner  Mackintosh  made  explanation 
after  arriving  at  Atlantic  City  from  Beaufort,  S.  C., 
with  a load  of  fish.  They  found  that  the  1,000  tons  of  oil 
discharged  from  the  Cabrille,  grounded  on  the  Brigantine 
Shoals,  was  ruining  the  fishing.  The  engineer  ignited  a 
bundle  of  waste  and  threw  it  into  the  sea.  The  whole 
sea  “caught  fire”  and  as  the  flames  streaked  from  oil 
pool  to  oil  pool  there  were  loud  explosions  and  the  Mack- 
intosh had  to  escape  as  fast  as  possible. 

When  it  became  impossible  to  locate  the  tanker 
Kehuku  it  was  believed  that  she  had  blown  up.  But  this 
report  was  dissipated  when  a wireless  announced  that 
she  had  passed  the  Jupiter  lightship  off  the  coast  of 
Florida. 


Moonshiners  Using  Wireless 

'T'HE  fight  against  the  illicit  still  in  southern  West  Vir- 
ginia  will  never  result  in  victory  for  state  and  Federal 
prohibition  officers  because  of  insurmountable  difficulties 
encountered. 

The  layman  does  not  realize  the  difficulties  of  enforce- 
ment officers,  according  to  one  revenue  agent  operating 
in  the  Charleston  district.  In  one  instance  the  resource- 
fulness of  the  moonshiner  has  surrounded  his  business 
with  the  protection  of  a wireless  system.  A complete 
wireless  telegraph  outfit  has  been  installed  in  the  moun- 
tains near  the  West  Virginia,  Kentucky  and  Virginia 
lines,  through  which  distilling  plants  are  notified  by  a 
code  of  signals  from  confederates  when  danger  threatens. 

Apparently  meaningless  wireless  messages  have  been 
picked  up  in  Charleston  by  William  H.  Moore,  a wireless 
student,  believed  to  have  been  sent  by  moonshiners  “in 
distress.” 

The  new  method  of  protection  not  only  has  worried  but 
has  seriously  handicapped  raiding  officers,  who  swoop 
down  on  a spot  where  a still  was  reported  to  be  in  opera- 
tion, only  to  find  the  outfit  missing. 

It  is  said  that  several  of  these  radio  stations  are  located 
convenient  to  railroad  towns  and  are  used  by  confederates 
of  moonshiners  when  a suspicious  stranger  or  an  officer 
known  to  the  clan  is  seen  in  the  town  or  about  to  leave 
on  a mountain  raid.  One  of  these  outfits  is  reported  in 
the  Pound  section  of  eastern  Virginia,  where  moonshine 
formerly  flowed  freely,  but  following  a general  raid  Cor- 
burn  and  nearby  towns  are  reported  dry  as  the  proverbial 
bone. 

So  far  as  known  these  are  the  first  moonshiners  in  the 
country  to  adopt  a wireless  system  in  connection  with 
their  business. 


Pictures  Transmitted  by  Radio 

A DANE,  Th.  Andersen,  has  made  an  important  in- 
vention  by  means  of  which  pictures  and  sketches  can 
be  transmitted  by  wireless  over  long  distances,  for  in- 
stance from  Europe  to  America. 

The  invention  has  been  tested  by  experts  who  pro- 
nounced it  to  be  of  great  practical  value,  especially  for 
press  illustrations.  The  apparatus  is  of  the  most  simple 
construction  and  easy  to  work.  Any  wireless  telegraph 
or  telephone  system  can  be  used  for  transmission  and  the 
cost  of  working  is  said  to  be  very  low. 

One  Copenhagen  newspaper  has  published  two  photo- 
graphs sent  by  means  of  the  new  invention,  one  of  them 
being  a portrait  of  Chancellor  Bauer  despatched  from 
Berlin. 
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The  New  Radio  Station  at  Lyons 

Disposition  and  Housing  of  the  Installations 

By  Lieut.  Leon  Faljau 

EDITORIAL 


LIEUT.  FALJAU'S  account  of  the  Lyons  radio  station 
in  this  issue  invites  comment  regarding  several  points. 
The  arcs  in  use  at  Lyons  are,  in  many  ways,  of  inter- 
est to  Americans.  For  their  power  they  are  as  great  an 
improvement  over  previous  types  of  the  same  output  as 
the  Curtiss  turbine  was  over  the  reciprocating  types  of 
engine.  The  French  have  installed  the  Elwell  design 
of  the  Poulsen  arc  while  the  U.  S.  Navy  so  far  has 
favored  the  Federal  company’s  type.  Altho  the  latter 
has  an  iron  weight  efficiency  vs.  power  output  only  about 
10  per  cent,  that  of  the  former,  a greater  conversion 
efficiency  over  a wider  range  is  claimed  for  it.  Elwell 
engineers  collaborated  in  the  installation  of  these  arcs 
after  designing  them.  Whatever  may  prove  to  be  their 
“survival  value”  the  Lyons  station  is  a tribute  to  American 
engineering  initiative  in  this  respect. 

The  generous  spaces  allowed  for  future  additions  are 
very  noticeable  in  this  station  and  are  in  line  with  the 
American  tendency,  as  the  multiplex  idea  is  approached 
in  large  stations,  to  regard  the  station  proper  as  a central 
generating  station,  controlled  by  substations. 

The  French  have  gone  to  some  trouble  to  keep  the 
mechanical  and  electrical  features  of  the  antenna  up-to- 
date.  Their  method  of  securing  better  current  distribu- 
tion in  the  antenna  and  the  concomitant  increase  in 
mechanical  stability  is  worthy  of  study. 

The  double  system  of  speed  control  of  the  20,000  cycle 
generator  set  is  ingenious.  It  naturally  invites  comparison 
with  the  Alexanderson  system,  which  regulates  even  more 
closely. 

The  "blanks”  of  sending  are  those  intervals  during 
which  the  “choking”  resistance  of  the  antenna  is  in 
circuit.  This  has  the  advantage  in  some  cases  over  the 
compensating  wave,  that  the  change  in  full  sending  cur- 
rent is  more  rapid — the  presence  of  resistance  assisting 
the  changes  through  decreased  time-constant.  The  com-, 
pensating-wave  system  may  require  more  time  to  achieve 
the  required  resonant  rise  on  the  sending  interval,  and  a 
200-word  a minute  sender  may  not  afford  the  time 
needed.  One  may  "chop”  a wave  mechanically  as  rapidly 
as  desired,  at  some  cost  of  broadened  tuning,  but  one 
may  not  control  its  growth  except  by  purely  electrical 
means.  It  is  a question  for  careful  judgment,  as  to  which 
of  the  two  systems  can  be  evolved  so  as  to  finally  out- 
strip the  other  in  sending  speed.  American  practice  of 


50  to  200  words  a minute  for  commercial  service  augurs 
well  for  immediate  expansion  of  projected  commercial 
systems  of  world  chain  stations,  to  challenge  the  ubiquitous 
cable. 

Those  who  laid  the  ground  work  of  radio  engineering 
before  it  came  to  be  listed  in  academic  curricula  will  note 
the  confidence  with  which  attention  is  drawn  in  Lieut. 
Faljau's  inventory  of  special  features,  to  the  original 
design  of  the  antenna  loading-coil.  It  is  a hyperboloid 
of  revolution,  having  the  radius  of  top  and  bottom  turns 
equal  to  its  height.  Surely  the  designer  must  have  heard 
of  the  constant  flux  coil  known  a generation  ago  and 
clearly  indicated  in  Gray’s  “Measurements  in  Electricity 
and  Magnetism,”  not  to  mention  numerous  similar  works. 

Gray,  applying  Maxwell’s  equations,  shows  that  a new 
diameter  required  for  an  additional  turn  to  n turns  on  a 
coil,  must  follow  such  a law  that  the  resultant  field  will 
continue  to  “follow”  the  coil  profile.  This  means  an 
increasing  diameter.  Years  ago  the  General  Electric  Co. 
used  an  hyperboloid  choking  inductance  in  its  lightning 
arrestors. 

The  general  fact  that  the  flux  area  increases  as  it 
leaves  the  coil,  and  even  swings  around  at  a critical  dis- 
tance from  the  coil-face,  was  shown  by  Gray  and  others 
to  allow  a maximum  coupling,  with  a given  flux  in  the 
primary,  of  a secondary  of  critical  diameter,  at  the 
critical  distance.  The  Campbell  mutual  inductance  stand- 
ard is  based  on  this  principle.  Two  primaries  are  placed 
at  the  critical  distance  on  opposite  sides  of  a secondary 
of  the  critical  diameter.  The  condition  of  a maximum 
coupling  causes  the  accidental  errors  due  to  unknown 
displacement  of  the  secondary  coil  to  be  practically  zero. 
Whatever  residuals  are  present  cancel  out. 

American  firms  long  ago  saw  the  advantages  as  regards 
improved  time  constant  and  coupling  qualities  in  the 
hyperboloid,  but  they  cut  it  in  two  on  account  of 
mechanical  considerations.  As  the  tapered  or  conical  coil 
it  has  been  tried  out  as  early  as  1906,  but  the  production 
engineer  will  have  none  of  it. 

The  Lyons  station  is  a tribute  to  French  thoroughness 
and  sense  of  refinement  and  to  American  initiative  in 
showing  the  world  that  the  high  frequency  alternator 
was  practical  before  the  quenched  spark  was  applied  to 
radio. 


'FHE  Lyons  radio-station  situated  at  Villeurbanne, 
-*■  France,  n.e.  section  of  the  larger  city,  back  of  the 
Rhone  dikes,  now  affords  the  appearance  of  a large  trans- 
former substation. 

As  a matter  of  fact  the  energy  supplied  to  it  by  the 
Jonage  lines,  as  50-cycle  three  phase  current,  is  trans- 
formed there  into  high  frequency  energy  and  distributed 
throughout  the  world  to  different  correspondents  by 
means  of  one  or  another  of  the  four  arrangements  now 
in  operation,  viz: — 


A spark  station  of  150  kw.  Arcs  of  200  kw.  Arcs  of 
450  kw. 

The  new  150  kw.  Bethenod  alternator  of  20,000  cycles. 

The  station,  properly  speaking,  comprises  the  machin- 
ery hall  where  are  assembled  all  the  transmitter  instal- 
lations, an  adjacent  office  building,  where  among  various 
divisions  is  found  the  receiving  and  telegraphing  room 
and  an  annex,  situated  at  the  north  of  the  main  hall,  con- 
taining the  200  kw.  arcs. 

The  machinery  hall  shows  in  plan,  the  aspect  of  a 


Figure  2 — The  two  sets  for  the  spark  station 


Figure  5— The  Bethenod  Set,  marked  as  No.  3,  in  background;  at  the 
rear»right  ( No;  j ^ af«\ fbur..  *«ill  coilji  V 
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vast  “T”  and  the  small  sketch  herewith  attached  shows 
the  arrangement  of  the  apparatus  in  this  hall. 

The  rear  of  the  hall  is  partitioned  off,  forming  in  this 
way  a large  section  containing  the  apparatus  constituting 
the  damped  wave  set.  On  this  side  are  found  the  Jonage 
supply — at  3000  volts — to  the  transformer  group,  the 
two  groups  of  450  hp.  feeding  the  damped  wave  set ; 
their  excitation  auxiliaries  and  on  a platform,  the  switch- 
boards. At  the  middle  is  placed  the  high  frequency 
group,  the  dc.  set  which  furnishes  it  with  the  necessary 
driving  current  and  its  own  switchboards.  The  large 


antenna,  loading-coil  of  which  we  will  again  speak, 
occupies  an  emplacement  which  is  at  this  end,  under  the 
cupola. 

We  thus  come  in  our  progress,  to  the  transverse  part 
of  the  “T”  where  are  on  one  side,  two  arcs  of  450  kw., 
the  group  of  680  hp.  which  supplies  them  and  various 
switchboards;  on  the  other  side — an  emplacement  still 
vacant  which  will  certainly  come  to  be  occupied  by  new 
apparatus — a new  alternator  according  to  all  probability. 

All  the  accessory  apparatus,  pumps,  compressors,  rhe- 
ostats, contact-makers,  etc.,  are  mounted  in  the  basement, 
being  controlled,  for  the  most  part,  by  switchboards  in 
the  hall. 

The  operating  room  is  conveniently  arranged  in  the 
neighboring  building.  Two  large  tables  there,  hold  the 
manual  or  automatic  sending  apparatus,  the  tape-punch- 
ing machines  and  the  receiving  systems.  A desk-switch- 
board carries  the  cut-outs  and  the  switches  for  the  110 
volt  dc.  supply  which  works  the  various  relays  (key  and 
turbine  types)  and  the  contactors.  Finally,  an  indicat- 
ing signal  transmitter,  of  “marine  type”  connects  the 
hall  of  machines,  to  take  care  of  orders  to  start,  stop,  etc. 

The  installation  thus  shows  in  its  entirety  the  qualities 
of  fitness,  order  and  thoroughness  of  a modern  electric 
station,  and  also  allows  for  new  and  necessary  arrange- 
ments which  will  be  necessary  in  order  that  the  station 
may  measure  up  to  the  progress  made  in  the  radio  art. 

The  spark-set  has  been  out  of  commission  for  some 
time  already,  and  without  doubt  it  will  be  shortly  dis- 
mantled. As  for  the  200  kw.  arcs  erected  rather  hastily 
in  an  independent  building,  they  are  from  now  on  almost 
entirely  to  be  replaced  by  those  of  450  kw.  I will  there- 
fore intentionally  pass  over  the  description  of  these  old- 
fashioned  installations,  in  order  to  devote  myself  at  some 
length  to  the  new  arcs  and  the  alternator. 

The  450  kw.  Arcs 

The  arcs  are  two  in  number  and  can  be  put  alternately 
into  service  during  the  time  that  the  work  of  maintenance 
requires  the  shut-down  of  either  one  of  them.  They  are 
of  the  Elwell  type  and  are  made  up  in  the  following 
manner : „ 

At  the  center  of  a double  walled  bronze  chamber, 


which  a current  of  water  cools,  are  situated  the  pole 
pieces  of  an  electromagnet.  It  is  in  the  air-gap  of  these 
pole  pieces,  whose  diameter  is  greater  than  32  cm.  that 
the  arc  starts  between  an  anode  of  copper  and  a cathode 
formed  of  a carbon  cylinder,  6 cm.  in  diameter,  mounted 
in  a revolving  tube.  The  current  which  starts  the  arc, 
supplies  the  electromagnet,  and  the  action  of  the  switches 
allows  any  desired  field  to  be  obtained,  by  putting  more 
or  less  of  the  field-winding  turns  into  action.  The  cathode 
is  grounded,  the  anode,  insulated  from  the  arc  chamber 
by  a quartz  cylinder,  is  connected  to  the  antenna  load- 
ing inductance  and  the  whole  is  shunted  by  a battery  of 
condensers. 

At  the  side  of  each  arc  is  found  a desk-switchboard, 
for  the  controls  for  the  contactors  of  the  field-switch 
and  the  water  and  gas  cocks.  That  for  the  contactors, 
“shorting”  the  series  resistance,  is  placed  in  the  circuit 
first  to  provide  “choking”  and  then  to  let  the  set  func- 
tion. The  same  110- volt  dc.  current  serves  to  work  these 
controls  and  it  may  be  broken  at  different  places  in  the 
station  when  safety  requires  the  complete  cessation  of 
transmission.  No  false  manipulation  need  be  feared. 

The  sending  is  effected  by  short  circuiting  an  induct- 
ance of  small  size  interposed  in  the  antenna,  and  thereby 
producing  variations  of  the  transmission  wavelengths. 
The  longer  wave  is  the  signal  wave.  It  is  the  working 
wave,  and  the  shorter  wave — the  compensation  wave — 
corresponds  to  the  sending  intervals. 

The  sending-key,  which  has  to  make  or  break  the 
“short”  of  that  inductance,  is  a powerful  and  delicate 
relay.  It  comprises  a primary  electric  relay,  worked  by 
the  sending-key  in  the  receiving-room,  this  relay  then 
acts  on  a double  pneumatic  system  of  small  inertia,  work- 
ing an  arm  carrying  contactors.  The  arc  produced  at 
the  break  between  the  silver  contacts  is  extinguished  by 
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Figure  1 — 1 — Desk  switchboards  for  ere.  2 — 450  Kw.  ere*.  3 — Switch- 
board for  same.  4—680  H.P.  croup.  5 — Excitation  group  for  same. 

6— Telegraphing  inductance.  7 — Large  antenna  loading-inductance.  8 — 

Switchboard  for  starting  up  H.F.  group.  9 — Group  of  convertors.  18- 
High  frequency  group.  11 — Reception  and  sending  room.  12— Switch- 

boards for  the  damped  wave  set.  13— Exciter  for  these  groups.  14,  IS — 
Switchboard  for  starting  up  the  Convertor  Group  9.  16— Transformers. 

17 — High  tension  room  for  the  damped  wave  set 


an  intense  air  current.  These  keys  permit  a sending 
speed  of  2500  words  per  hour.  The  excitation  group 
in  itself  comprises  an  independent  motor  of  14  hp.  driv- 
ing the  principal  exciting  dynamo  and  the  auxiliary 
dynamo  which  excites  it. 

This  system  of  excitation  permits  perfect  regulation 
of  voltage  at  the  arc  terminals. 
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A desk-switchboard  placed  near  the  arcs  carries  all 
the  measuring  apparatus  pertaining  thereto,  and  the  con- 
trols of  the  starters  and  of  the  field  rheostats  which  are 
located  in  the  basement.  The  arc  current  is  furnished 
by  a dynamo  of  6 poles — separately  excited — capable  of 
giving  450  amperes  at  1000  volts.  An  asynchronous 
motor  of  680  hp.  is  employed  to  drive  it. 

The  Bethenod  Alternator 
For  some  time  the  radio  post  has  had  the  high  fre- 
quency alternator  constructed  under  the  supervision  of 
the  S.F.R.  and  the  Alsacian  Society,  as  the  result  of  very 
satisfactory  trials,  and  it  is  now  in  regular  service. 

The  high  frequency  group  proper,  comprises  a con- 


Figurc  J— Scheme  of  arc  connections 


tinuous  current  driving  motor  of  450  hp.  coupled  to 
two  single-phase  alternators,  of  1000  and  20,000  cycles 
respectively.  The  first  of  these  two  machines  is  in- 
tended to  function  during  the  telegraphic  blanks  in  trans- 
mission in  order  to  keep  constant  the  work  of  the  group 
and  consequently  its  speed;  as  a matter  of  fact,  experi- 
ence has  shown  that  it  acts  sufficiently  like  a fly  wheel 
through  the  mass  of  its  rotor,  and  so  its  windings  are 
not  connected  in.  It  may  be  used,  in  addition,  to  supply 
a musical  spark-set  in  case  the  20,000-cycle  machine 
migh  be  broken  down. 

This  20,000-cycle  machine  is  a homopolar  alternator 
with  revolving  inductor.  The  rotor  is  unwound,  is  about 
1 meter  in  diameter  and  revolves  at  a speed  of  3000  r.p.m. 
Excitation  is  furnished  by  a winding,  normal  to  the 
axis  carrying  1 10- volt  dc.  The  magnetic  circuit  is  formed 
through  the  body,  the  rotor  and  the  stator.  The  stator 
carries  four  pairs  of  coils,  parallel  mounted,  each  con- 
nected. into  the  primary  of  a Tesla  coil ; the  four  second- 
aries in  series-parallel  are  connected  into  the  antenna. 
The  method  of  sending  consists  in  short-circuiting  every 
one  of  the  four  stator  windings,  the  short-circuiting  cur- 
rent then  being  about  60  amperes  in  each  of  these  sections. 

The  great  difficulties  encountered  in  construction  are 
caused  by  the  necessity  of  maintaining  the  speed  of  the 
group  perfectly  stable,  from  the  balancing  of  the  machine 
at  3000  r.p.m.,  and  from  heat-rises  which  hysterisis  and 
eddy  current  losses  produce,  and  which  are  difficult  to 
eliminate. 

The  alternator-poles  have  been  made  with  their  cores 
very  finely  laminated — .01  mm.  The  pole  faces  being 
very  much  reduced — 4 mm — the  air-gap  had  to  be  re- 
duced in  proportion.  At  normal  speed  it  does  npt  exceed 
3 mm. 

A pump  maintains  the  circulation  of  cooling-oil 
through  the  rotor,  by  a hollow  shaft  and  around  the 
stator.  Another  four-cylinder  pump  keeps  up  a vacuum 
in  the  body  of  the  machine  between  the  stator  and  the 


rotor.  Finally  a system  of  grease  lubrication  under 
pressure  supplies  the  bearings. 

Regularity  of  performance  is  assured  by  two  systems. 
One  regulator,  mechanically  driven  by  the  group,  acts 
on  the  excitation  of  the  driving  motor,  and  on  the  other 
hand,  the  voltage  at  the  mains  of  the  dynamo,  supplying 
this  motor,  is  itself  maintained  constant  by  a second  regu- 
lator, of  the  Thury  type,  acting  on  its  excitation.  This 
last  supply  dynamo  with  6 poles,  and  separately  excited, 
capable  of  giving  750  amperes  at  500  volts,  is  driven 
by  an  asynchronous  750  hp.  motor  depending  on  the 
3000-volt,  55-cycle  current  of  the  supply  net-work  of 
Jonage.  , 


Figure  6 — The  Bethenod  Set.  From  left  to  right,  alternator  giving 
1000  cyclee,  driving  motor,  20000  cycle  alternator 

In  spite  of  the  complexity  of  its  mechanical  elements, 
the  group  is  very  easily  handled.  It  has — above  all  high 
power  systems  used  to  date — the  advantage  of  giving  a 
perfectly  pure  sustained  wave.  Checks  by  the  Dufour 
oscillograph — recently  effected — proved  the  form  of  the 
voltage  sinusoid  to  be  very  regular.  Though  the  machine 
requires  careful  watching  it  gives  a steadiness  of  per- 
formance unknown  to  the  arc,  which  requires  frequent 
stops  to  change  carbon,  fix  up  the  arc-chamber,  etc. 

The  Antenna 

The  antenna  is  a formidable  rectangular  sheet  raised 
to  a height  of  180  meters  above  Grand-Camp.  It  is 
supported  by  two  rows  of  four  masts,  arranged  to  follow 
the  long  sides  of  a rectangle,  having  nearly  1 kilometer 
length  and  240  meters  breadth,  oriented  practically  east 


to  west.  The  two  masts  placed  at  the  end  of  the  sheet 
and  at  the  entrance  to  the  station  are  200  meters  high,  the 
ten  others  are  brought  up  to  180  meters. 

The  antenna  surface  is  formed  of  twenty  cables  sus- 
pended parallel  to  one  another.  The  respective  distances 
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between  these  cables  increases  from  the  ends  automati- 
cally toward  the  station,  which  gives  the  double  ad- 
vantage of  permitting  an  equal  current  distribution  over 
the  length  thereof  and  of  buoying  up  the  centre  of  the 
sheet,  thus  diminishing  the  stresses  in  the  supporting 
cables.  On  the  east  side  all  the  cables  fall  directly  toward 
the  stations  and  are  joined  in  a “crow’s  foot”  to  the 
cupola,  which  tops  the  hall  over  the  large  inductance. 

The  high  powers  put  into  action  require  considerably 
high  insulation  of  the  sheet  and  of  all  the  metallic  parts 
which  hold  it.  The  sheet  is  insulated  from  the  masts  by 
long  chains  of  insulators.  The  masts  themselves  are 
insulated  from  the  soil  and  rest  on  marble  slabs  and 
the  guys  which  support  them  are  sectionalized  in  various 
places  by  porcelain  egg  insulators. 

In  spite  of  these  precautions  continual  maintenance  of 
insulators  is  found  to  be  necessary  and  the  problem  of 
insulation  is  complicated  every  day  by  the  use  of  con- 
tinually growing  powers.  When  the  200  kw.  arcs  func- 
tion one  can  still  measure  100  volts  between  the  soil  and 
the  last  section  of  the  guys  below. 

The  antenna  loading  coil,  studied  and  constructed 


through  the  efforts  of  the  station  officers,  has  the  origi- 
nal form  of  a large  hyperboloid  of  two  meters  in  height. 
The  largest  section,  that  of  the  bases,  is  four  meters  in 
diameter.  There  are  28  turns  of  a copper  band  formed 
of  thin  laminations,  insulated  from  each  other,  to  reduce 
their  high  frequency  resistance.  Thanks  to  the  carefully 
calculated  action  of  this  inductance  the  flux  across  any 
section  is  constant.  Its  rise  in  temperature  is  found  to 
be  much  diminished  and  its  efficiency  considerably  in- 
creased. 

Such  is,  in  a few  words,  the  large  station  which  con- 
nects continuously,  France  and  America,  and  whose 
“press”  is  received  even  in  the  extreme  Orient. 

Before  closing  this  brief  description,  I have  to  thank 
General  Ferrie,  to  whom  we  are  indebted  for  permission 
to  publish  these  lines  and  for  the  series  of  photographs 
of  his  station  and  I ask  my  readers  to  join  with  me  in 
giving  homage  to  the  commanding  officer  who  has  been 
capable  of  endowing  our  country  with  the  model  station 
which  every  day  attracts  the  flattering  curiosity  of  foreign 
delegations. — O.  C.  R. 


Should  all  (Radio)  Men  be  Created  Equal? 

By  Bdw&rd  T.  Jones 

EDITOR’S  NOTE:  In  this  article  a wireless  man  with  the  broadest  experience 

discusses  a vital  problem  of  present  day  commercial  operating.  In  no  sense  is  it 
propaganda  for  any  interests,  nor  is  it  inspired  by  individual  or  associated  employers. 

The  manuscript  came  through  the  mail  in  tne  regular  way  and  was  submitted  voluntarily 
by  the  author,  who  wishes  to  advance  the  art  and  asks  that  what  he  says  be 
taken  in  all  sincerity  as  the  uninfluenced  viewpoint  of  one  who  has  made  radio  operating 
a vocation  and  rises  to  protest  at  the  unsound  conditions  which  have  recently  developed. 

It  is  published  in  the  belief  that  these  discussions  will  result  “for  the  good  of  the 
service'’  and  the  Editor  extends  a wide  open  invitation  to  all  interested  to  submit  their 
views  for  publication. 


■DADIO  OPERATORS! 

Radio  Operators ! — the 
constant  cry  of  the  ship- 
ping concerns. 

The  situation  reminds 
one  of  the  day  the  United 
States  began  to  mobilize 
men  for  the  great  test 
against  Germanism.  Never 
before  have  we  experienced 
such  a boom  in  radio  cir- 
cles ! 

Three  commercial  radio 
concerns  have  opened  serv- 
ice stations  at  fourteen 
points ; namely,  Boston, 

New  York,  Philadelphia, 

Baltimore,  Norfolk,  Savan- 
nah, New  Orleans,  Galves- 
ton, Seattle,  Portland,  San  Francisco,  San  Pedro,  Hono- 
lulu, and  Cleveland  to  care  for  Shipping  Board  vessels 
under  their  supervision  and  in  accordance  with  contracts 
entered  into  with  the  U.  S.  Shipping  Board. 

Competent  men  were  needed  to  man  these  important 
posts  and  the  list  of  old  timers  was  practically  exhausted. 
Then  came  a further  drain  upon  the  few  pioneers,  for  the 
Shipping  Board  called  for  Radio  Supervisors  at  each  of 
the  points  mentioned. 

Yet  we  hear  a lot  these  days  about  wireless  operating 
and  the  lack  of  good  future. 

The  future  depends  entirely  upon  the  individual.  We 
who  have  worked  our  way  up  can  look  back  and  realize 
the  path  we  have  traveled.  It  is  a straight  and  narrow 
path,  and  not  an  easy  one.  for  its  ascent  meant  the  use 
of  much  midnight  kerosene  and  the  acquisition  of  tough 
palms.  Too  few  endeavored  to  follow. 

Sudinc.  Wage  Scale  Best 

The  average  pay  today  of  a Wireless  Operator  is  $125 
per  month,  against  the  pre-war  scale  of  $40,  $50,  and  $75. 


Transatlantic  operating  room  of  Radio  Corporation  of  America,  where 
expert  commercial  operators  are  employed 


The  pay  is  attractive,  but 
the  question  arises  whether 
efficiency  and  improvement 
of  the  service  as  a whole 
will  result  from  planting  a 
man  aboard  a ship  at  $125 
per  month  and  holding  him 
stationary. 

Experience  Counts  for 
Naught  These  Days 

According  to  the  present 
wage  scale  when  a young 
man  emerges  from  a radio 
school  with  a license — and 
few  are  so  feeble-minded 
that  they  can’t  pass  the 
present  Wireless  Examina- 
tion— the  sweet  graduate 
proudly  walks  over  to  a commercial  radio  company  and 
hangs  up  his  hat  with  those  who  have  been  actively  en- 
gaged in  wireless  telegraphy  five  or  more  years. 

It's  all  wrong.  Some  form  of  sliding  scale  should  be 
adopted.  I do  not  care  to  attempt  fixing  a maximum 
wage  per  month,  but  I do  believe  that  a man  without  any 
experience  in  commercial  wireless  telegraphy  should  not 
receive  more  than  $75  per  month  to  begin.  Let  him  then 
show  his  mettle,  experience  the  hard  knocks  familiar  to  all 
old  timers,  and  gradually  attain  the  stature  of  a mail  and— 
after  a certain  length  of  faithful  service — automatically 
have  his  salary  raised. 

There  should  be : 

Something  to  look  forward  to. 

Something  to  be  proud  of. 

Something  by  which  the  shipping  concern  can  have 
guaranteed  Service,  with  a capital  S. 

Understand,  I am  not  placing  a limit  to  the  salary  a top- 
notcher  should  receive : I believe  he  should  be  paid  in 
comparison  to  other  officers  of  the  vessel  with  whom  he 
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ranks.  But  it  is  worthy  of  emphasis  that  in  the  daily 
performance  of  their  duty  the  other  officers  of  the  vessel 
constantly  furnish  guarantees  of  their  ability  and  faith- 
fulness, whereas  the  operator’s  primary  duty  is  in  connec- 
tion with  the  safety  of  life  at  sea — and  his  test  of  sincerity, 
faithfulness,  and  ability,  only  comes  at  a critical  moment. 
It  is  when  the  vessel  is  in  distress  that  the  wireless  opera- 
tor is  of  prime  importance.  What  guarantee  has  the  ship 
owner  that  he  will  perform  his  duties  faithfully  ? — without 
experience. 

Lengthy  experience  equips  a man  to  handle  most  any 
situation ; for  that  reason  alone  he  should  be  paid  a higher 
salary.  There  is  no  other  vocation  that  classes  the  be- 
ginner and  the  expert  alike,  paying  the  same  figure  of 
compensation  from  assignment  until  death. 

Second  Grade  Tickets 

Consider  the  man  with  a second  grade  ticket.  Does 
he  deserve  the  same  salary  as  a man  holding  a first  grade 
ticket?  On  a one-man  ship  it  matters  not,  according  to 
the  present  ruling.  On  any  ship  a second  grade  man  is 
not  worth  more  than  $50  per  month  to  begin.  Actually 
he  is  serving  an  apprenticeship  with  pay.  In  many  other 
trades,  board  and  lodging  would  be  the  sole  return. 

Operators  Bettering  Themselves 

Maybe  this  is  the  reason  why  out  of  every  ten  men  you 
wHl  find  about  two  who  keep  up  with  the  radio  game, 
through  magazines,  books,  or  otherwise.  In  fact,  lately, 
due  to  the  ever  increasing  demand,  wireles  operators  ap- 
pear as  a class  of  world  tourists  only,  for  it  is  generally 
known  that  most  operators  make  one  trip  per  vessel. 
Why  should  they  worry  ? All  ships  pay  $125,  and  it  mat- 
ters not  where  one  goes ; it  is  easy  anywhere  to  secure  a 
billet. 

Not  until  some  arrangement  is  arrived  at  whereby 
justice  shall  be  meted  out  to  all,  and  wireles  operators 
strive  for  the  betterment  of  the  art  by  devoting  their 
spare  time  to  personal  improvement  through  study,  shall 
we  receive  the  recognition  our  skill  merits. 

Let  me  give  an  example  of  present  day  conditions : 

An  operator  from  a certain  vessel  came  in  one  day  and 
reported  his  "machine”  sparking.  I immediately  asked 
whether  it  was  the  motor  or  the  generator.  After  a little 
pause  he  said  that  it  was  at  the  left  end! 

In  no  uncertain  tone  I inquired  how  was  I to  know 
what  was  on  the  left  end  of  the  “machine”  on  his  par- 
ticular ship ! 

That  is  but  one  among  numerous  instances.  Many  men, 
like  this  one,  take  a student’s  course  or  learn  the  questions 
and  answers  to  the  Wireless  Examination,  and  know 
there  is  a motor  and  a generator  in  the  “machine,”  but 
fail  to  observe  which  is  which. 

When  you  mention  vessel  assignment  to  this  type  of 
youngster,  he  invariably  wants  to  know  first  of  all,  where 
she  runs,  how  long  is  the  trip,  if  the  grub  is  good,  if  there 
are  shower  baths.  When  you  finally  convince  him  that 
the  vessel  is  OK,  likely  as  not  he  says  in  effect : “All  right 
bring  it  in.  Let’s  take  a look  at  it.”  The  average  may 
not  be  half  this  bad,  but  we  actually  have  one  man  in  this 
district  who  insists  that  he  will  not  sail  without  a private 
bath. 

Our  concern,  however,  is  with  those  who  are  worthy  of 
the  traditions  of  the  sea.  Which  brings  us  back  to  the 
subject  of  salary,  with  a view  toward  establishing  a maxi- 


mum salary  for  old  timers  and  men  of  ability  in  con- 
formity to  the  pay  of  ship’s  officers  with  the  same  rank. 

For  beginners  I advocate  the  following  wage  scale  : 

Second-class  license  $50.00  per  month 

First-class  license,  first  six  months..  75.00  per  month 
First-class  license,  second  six  months.  100.00  per  month 
First-class  license,  end  of  18  months.  110.00  per  month 
First-class  license,  end  of  24  months.  125.00  per  month 

And  so  on,  according  to  the  salary  arrived  at  as  the 
maximum,  with  allowance  for  15%  increases  for  an  extra 
grade  license  governed  by  the  periods  of  actual  service  as 
provided  in  the  table. 

I expect  yells  of  “Murder!”  from  those  at  whom  this 


A corner  of  the  operating  room  of  the  Radio  Corporation  of  America 
showing  some  of  the  control  instruments 

paper  is  directed;  which  matters  not,  since  my  object  is 
placing  radio  telegraphing  on  a higher  plane,  and  there 
are  many  in  the  game  who  are  fair-minded. 

When  men  start  in  at  a small  wage  and  something  is 
placed  in  front  of  them  as-  a goal,  better  service  is  a cer- 
tainty. Higher  efficiency  requires  general  betterment  and 
the  men  will  actualy  strive  to  do  well  so  that  when  their 
time  is  up  another  addition  of  winged  demons  w ill  find 
their  way  into  the  pay  envelope.  The  employing  com- 
pany will  also  be  given  a fair  chance  to  study  and  judge 
the  men  in  their  employ  and  weed  out  the  unfit.  The  man 
with  the  ability  will  gradually  rise  and  it’s  a certainty  that 
the  Company  will  not  fire  him  because  he  has  arrived  at 
a large  salary.  Why  ? Because  men  like  him  are  scarce 
as  hen’s  teeth.  If  you  don’t  believe  it,  inventory  yourself 
and  see  whether  or  not  you  are  fit  to  man  a good  healthy 
shore  station  job  with  its  several  Morse  lines  and  radio 
schedules,  not  overlooking  the  other  qualities  necessary 
for  such  a position.  Less  than  one  out  of  every  100  men 
aboard  ship  today  are  capable  of  actually  manning  a good 
live  hot  shore  station  roast.  Still  they  wind-jam  about 
what  they  can  do  and  what  they  have  done. 

In  the  next  few  years  radio  is  going  to  be  changed  en- 
tirely ; probably  to  undamped  apparatus.  How  many  self- 
styled  operators  will  be  ready  to  speak  with  understanding 
about  the  new  gear?  How  many  will  keep  tab  on  all 
the  radio  periodicals,  study,  and  strive  to  perform  their 
duties  as  a man  in  the  radio  profession  should?  Those 
who  will  have  done  these  things  will  be  the  ones  ready  and 
willing  to  give  to  those  who  have  been  in  the  game  before 
them  and  who  are  possessed  with  ability,  the  right  to  a 
better  salary. 

There  is  a need  right  now  of  a common  sense  agree- 
ment. What  have  you  to  say,  old  timers? 


Universal  Honeycomb  and  Lattice  Coils 

The  details  of  checking  the  classification  of  the  formulae  for  lattice  windings  are  so 
numerous  that  the  third  instalment  of  this  series  could  not  be  completed  for  the 
September  issue.  It  will  appear  in  October. 
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Radio  Operators  Story  of  the  Comus -Lake 
Frampton  Shipwreck 


YJ^ITH  a calm  sea  and  a cloudless 
’ ’ sky  affording  ideal  conditions  of 
navigation,  the  Southern  Pacific  steel 
passenger  steamship  Comus  crashed 
into  the  steel  United  States  Shipping 
Board  freighter  Lake  Frampton  at 
3.15  A.  M.  July  12th  about  eight  miles 
off  Atlantic  City,  New  Jersey. 

The  freighter  sank  in  ten  minutes, 
carrying  to  death  an  oiler  and  a fire- 
man. The  Comus’s  bow  was  slightly 
damaged  but  the  liner  sustained  no 
other  marks  of  the  impact.  Few  of 
her  sixty-four  passengers,  most  of 
them  women,  were  panicky  and  sev- 
eral aided  in  rescuing  the  remaining 
thirty-two  officers  and  men  on  board 
the  Lake  Frampton. 

The  story  of  the  shipwreck  is  here 
described  by  H.  L.  McCeney,  the 
Radio  Operator  of  the  Lake  Framp- 
ton: 

I was  asleep  in  my  bunk  on  the 
morning  of  July  12th  when  a crash 
which  occurred  at  3:15  A.  M.  threw 
me  out.  Running  to  the  deck  I heard 
the  alarm  bells  giving  their  signals. 
I tried  to  reach  the  captain  to  get  or- 
ders as  to  the  transmission  of  any  pos- 
sible message,  but  the  only  orders  the 
captain  issued  were:  “Abandon  ship 
immediately.”  We  were  going  down 
rapidly. 

The  Lake  Frampton  listed  to  port 
so  much  that  it  was  impossible  to 
launch  the  life  boat  on  the  starboard 
side.  However,  the  life  boat  on  the 
port  side  was  rigged  up  and  about 


Reaching  the  Comus  almost  ex- 
hausted, I was  hauled  aboard  in  be- 
tween decks  through  one  of  the  square 
portholes,  and  from  there  carried  to 
the  baker’s  sleeping  room,  where 
warm  drinks  and  dry  clothing  were 
given  me.  After  being  aboard  an 
hour,  the  first  operator  of  the  Comus, 
Louis  J.  Gallo,  took  me  to  the  wireless 
room.  I had  been  reported  missing, 
though  I was  one  of  the  first  to  be 
rescued,  but  being  on  the  lower 
deck,  no  report  had  been  made  on  my 
rescue. 

The  collision  and  sinking  of  the 
Lake  Frampton  happened  so  suddenly 
that  there  was  no  opportunity  to  use 
the  wireless  apparatus  in  securing  aid. 
From  the  time  of  the  collision  to  the 
settling  of  the  boat,  about  15  minutes 
elapsed.  The  second  operator  on  the 
Comus,  E.  L.  Chesbro,  was  on  watch 
at  the  time  when  the  crash  came. 
Gallo  immediately  came  on  deck, 
without  being  properly  clothed,  and 
sent  Chesbro  to  get  orders  from  the 
captain  while  he  took  the  watch  in  the 
radio  room. 

The  captain  placed  Chesbro  on  the 
bridge  to  operate  the  flash  light  and 
other  signals  to  aid  in  rescuing  the 
men  from  the  sea,  and  consequently 
he  did  not  return  to  the  wireless  room 
for  over  a half  hour,  so  Gallo  sent  a 
message  to  the  steamship  company 
Like*" F«m”pton['  ,?<h°e  Spp«™d  *on"«di'ng  reporting  the  collision  and  stating  that 
»«t«r  the  unking  of  his  ship  the  Comus  would  stand  by  until  day- 

light to  aid  in  the  rescue  of  the  Lake 


fourteen  of  the  crew  got  into  it  and  the  lines  were  Frampton’s  crew.  Other  stations  stopped  when  Gallo  in- 
cut to  allow  it  to  float  away.  There  was  no  chance  terrupted  with  “QRX”  and  Captain  Powers  of  the  Lake 
for  me  to  reach  the  life  boat  so  I climbed  to  the  starboard  Frampton  later  sent:  “Lake  Frampton  rammed  and  sunk 
side  of  the  ship  which  was  high  in  the  air  at  the  time,  at  2:20  A.M.  Oiler  and  fireman  missing.”  Several  ships 
and  when  I thought  the  ship  was  settling,  slid  down  t1-  and  some  naval  stations  who  were  calling  for  particulars 
side  into  the  water.  It  was  quite  dark  and  visibility  was  were  also  worked.  After  all  rescue  work  had  been  at- 
poor.  After  being  in  the  water  a while  I swam  toward  tended  to  and  a thorough  search  had  been  made  for  the 


the  life  boat,  but  it  kept  drifting  away  because  the  crew 
aboard  had  no  oar-locks  with  which  to  control  the  di- 


two  missing  men,  the  Comus  steered  for  New  York. 
The  first  operator  aboard  the  Comus,  who  was  aboard 


‘TV  , r r ■ ■<,  ‘ V the  Sister  Ship  Proteus  When  she  was  sunk  in  1918  by 

rection  of  the  teat  As  ,t  was  impossible  to  reach  it  I the  Tanker  CuFshillgi  south  of  Diamond  Shoals  off  Cape 

swam  toward  the  Comus,  which  lay  off  about  one  mile  Hatteras,  said  the  collision  was  quite  similar  to  the  col- 


distant. 


lision  of  the  Cushing. 
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Synopsis  of  Present  Instalment 
General  requirements  of  a wavemeter  as  compared  with  a re- 
ceiver— wavemeters  and  receivers  vs.  “stiffness”  of  circuits — phy- 
sical definition  and  examples  of  stiffness — effects  of  stiffness- 
general  design  relations  in  wavemeter  coil  and  condenser — uni- 
lattice detector  connection — general  arrangement — anti-capacity 
switches — relation  of  wire  in  coil  to  wavelength — low  coil  capacity 
— spiral  short-wave  coils,  sectionalized  coils — use  of  spacers  in 
winding — points  concerning  "bank  winding”  vs.  universal  wind- 
ing— uses  of  bilattice  universal  winding  in  wavemeters — fixed 
multiple  inductances — economy  of  wire  in  inductances — phantom 
antenna  in  wavemeters — general  remarks  on  material  to  be  used. 

\ NY  receiver  where  the  presence  of  the  detector  does 
not  appreciably  change  the  resonant  wave  length 
of  the  tuning  circuit,  may  be  considered  to  be  a wave- 
meter, if  it  has  a permanent  calibration. 

Such  a wavemeter  is  shown  in  figure  1.  In  place  of 
the  usual  crystal  there  is  shown  a thermionic  relay  FGP, 
as  a resonance  indicator.  Its  presence  does  not  per- 
ceptibly change  the  resonance  period  of  the  oscillating 
circuit  CL.  This  may  be  stated  in  a more  technical 
way  by  saying  that  its  reactance  at  radio  frequencies 
must  be  between  50  and  1,000  times  that  of  the  coil  L 
or  the  condenser  C which  has  an  equal  reactance  at 
resonance.  For  example,  if  L is  300  mh.  and  C.  is 
.000337  mfd.,  at  resonance  the  reactance  of  L is  9,425 
ohms,  which  must  balance  9,425  reactive  ohms  in  the 
condenser  in  a negative  or  opposite  phase.  This  occurs 
at  600  meters  or  500,000  cycles.  If  the  condenser  C 
tunes  down  to  .000085  mfd.,  giving  about  300  meters, 
the  effective  capacity  of  the  detector  and  its  related  series 
condenser  C'  and  grid  leak  R should  not  be  greater  than 
.000002  mfd.  in  order  to  avoid  increasing  the  wavelength 
at  300  meters  resonance  by  more  than  1 part  in  85. 

With  increasing  wavelengths  to  be  measured,  this  ef- 
fect diminishes  proportionally  to  the  increase  in  wave- 
length, so  that  at  600  meters  the  detector  has  increased 
the  wavelength  by  only  1 part  in  170. 

Reconsider  the  above  problem  from  the  standpoint 
of  an  inductance  of  150  mh.  or  one-half  the  previous 
value.  Our  tuning  condenser  at  any  given  wavelength 
would  have  twice  its  former  capacity,  and  hence  the 
relative  disturbance  in  calibration  due  to  the  detector 
would  be  half  its  former  value,  i.e.  at  600  meters  it  now 
amounts  to  one  part  in  340.  To  get  down  to  200  meters, 
we  may  have  to  cut  down  the  value  of  L once  more. 
This  will  give  us,  to  get  600  meters,  L = 37500  cm.  and 
C = .0027  mfd.  Now  there  are  many  condensers  giving 
a capacity  range  of  wavelength  of  four  times  the  mini- 
mum. To  do  this,  the  minimum  capacity  must  be  1/16 
the  maximum  or  .000175  mfd.  In  using  this  capacity,  cor- 
responding to  150  meters,  the  detector  will  make  a dif- 
ference in  the  wavelength  of  one  part  in  175  or  about 
y2  per  cent.  Any  further  reduction  of  L to  decrease 
this  detector  effect  is  unnecessary  and  is  positively  harm- 
ful, as  it  decreases  the  ratio  of  L to  C,  whose  square 
root  is  a measure  of  the  “stiffness”  of  the  circuit,  and 
this  broadens  the  tuning. 

Examples  of  Stiffness 

Stiffness  in  a wavemeter  circuit  is  measured  in  re- 
sistive ohms  and  when  large,  it  gives  to  an  electrical  cir- 
cuit a slow,  very  persistent  oscillation,  such  as  a stiff 
spring  exhibits  when  released  suddenly.  Take  the  above 


circuit  as  an  example.  When  tuned  for  600  meters  its 
stiffness — the  square  root  of  Lh  divided  by  Cr — is  equal 
to  the  square  root  of  .0003  henry  divided  by  .000,000,- 
000,337  farad  = 942  ohms  approx.  This  is  the  best  tun- 
ing circuit,  and  by  contrast  with  it,  the  last  circuit  above 
considered — having  L = 37500  cm.  and  C = .0027  mfd. — 
has  only  of  its  stiffness  or  sharpness  of  tuning  between 
600  and  150  meters.  There  is  an  advantage  in  having 
less  coil  resistance  in  proportion  to  coil  inductance  or 
what  is  known  as  a better  “time  constant”  in  the  .0003 
henry  coil.  The  37500  cm.  coil  always  shows  that  its 
tuning  is  broader  unless  very  special  and  expensive  re- 
finements are  introduced  in  the  design  of  the  coils  to  re- 
duce their  resistance  to  the  lowest  possible  degree.  This 


point  will  be  again  brought  up.  When  the  300,000  cm. 
coil  is  used,  its  stiffness  at  600  meters  is  divided  by  1.73, 
•the  square  root  of  three,  to  get  the  stiffness  at  200  meters. 
When  the  150,000  cm.  coil  is  used — the  stiffness  is  .71 
of  what  it  was  with  the  300,000  cm.  coil  or  about  680 
ohms. 

Effects  of  Stiffness 

The  user  of  a wavemeter  naturally  wants  to  know  why 
so  much  attention  is  paid  to  “stiffness.”  The  reason  is 
that  the  property  of  stiffness  in  a measuring  circuit  re- 
duces the  change  in  resonant  frequency  that  occurs  when 
resistance  is  introduced  into  a theoretically  free  or  un- 
damped circuit.  Hence,  you  often  hear  the  expression 
“free  period”  of  a circuit  or  “undamped”  period  or 
wavelength  as  contrasted  with  the  “damped”  or  “natural” 
period  or  wavelength. 

The  greater  the  stiffness  the  less  the  effect  of  coil  and 
condenser  or  wiring  resistance  on  the  “undamped”  wave- 
length. Take  the  above  600  meter  circuit  L = 300,000 
cm.  C = .000337  mfd.  It  is  fairly  stiff,  as  we  find  that 
we  may  introduce  about  150  ohms  and  yet  only  reduce 
the  undamped  frequency  so  that  the  “natural”  wave- 
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length  is  608  meters  instead  of  600  meters.  If  we  had 
L = 150,000  cm.,  C = .000674  mfd.,  and  introduced  the 
same  150  ohms  the  difference  in  wavelength  would  be 
four  times  what  it  was  before — the  natural  wavelength 
or  resonant  wavelength — which  is  the  same  thing — 
would  be  632  meters  instead  of  600. 

If  one  introduces  enough  resistance — about  1,100 
ohms — the  first  of  these  two  circuits  would  cease  to  oscil- 
late or  “tune”  at  any  frequency.  In  the  case  of  the  sec- 
ond circuit,  550  ohms  would  be  enough  to  stop  all  oscil- 
lations. The  experimenter  should  remember  that  insert- 
ing resistance  has  the  same  effect  on  wavelength  that 
increasing  inductance  has,  but  the  latter  sharpens  tuning 
while  the  former  broadens  it  twice  as  fast.  Hence  the  im- 
portance of  low  resistance  to  prevent  great  stiffness  of 
circuit.  In  other  words  the  resistance  ohms  must  be 
low,  the  stiffness  ohms  must  be  high. 

“But  what  is  stiffness  from  the  standpoint  of  some- 
thing that  can  be  physically  measured  or  seen  directly?” 


you  may  ask.  Figure  2A  is  an  attempt  to  answer  this 
question. 

It  is  intended  to  show  that  stiffness  is  physically  an 
inverse  measure  of  the  first  maximum  current  valtle  in 
a damped  electrical  oscillation,  from  a discharged  con- 
denser. Figure  2A  is  the  curve  given  by  a Braun  tube 
oscillograph  of  the  current-time  oscillatory  discharge 
curve.  The  first  maximum  ordinate  QM  is  inversely 
proportional  to  the  stiffness  when  the  resistance  present 
has  not  appreciably  changed  the  “undamped”  wavelength. 

The  current  QM  is  found  by  dividing  a certain  per- 
centage of  the  voltage  on  the  charged  condenser  by  the 
stiffness  of  the  circuit  in  ohms.  If  we  have  the  discharge 
frequency  in  figure  2A  of  500,000  cycles,  so  that  the  time 
represented  by  OO"  is  one  five  hundred  thousandth  of 
a second  (1/500,000),  with  L = 300,000  cm.  and  C = 
.000337  mfd. — the  current  maximum,  QM,  will  be  one 
ampere  with  proper  resistance  in  the  coil  and,  say  1,000 
volts  on  the  charged  condenser.  If  we  halve  L and  double 
C the  stiffness  is  doubled  and  the  new  current  maximum 
QM'  is  one-half  ampere.  Similarly  Q'M''  and  Q'M'"  etc., 
are  proportional  to  QM  and  QM',  so  that  in  one  sense, 
the  stiffness  of  two  circuits  of  the  same  period  may  be. 
compared  at  any  pair  of  current  maxima,  such  as  Q''Mlv, 
Q"  Mv. 

In  figure  2B  an  extreme  instance  of  stiffness  is  shown 
schematically  in  an  ordinary  wavemeter  circuit,  using  a 
crystal  detector  in  series  with  a head  telephone.  Figure 
2B  is  inoperative  unless  the  path  through  detector  D and 
telephone  T is  reduced  in  stiffness,  by  shunting  the  lat- 
ter by  the  condenser  C'.  The  stiffness  of  such  a path 
may  easily  approach  a megohm  with  high  impedance 
phones  of  30,000  ohms  at  audio  frequencies  in  series  with 
the  very  small  equivalent  capacity  of  the  detector  D. 
This  detector  does  not  pass  enough  current  to  work  well, 
until  condenser  C'  is  shunted  across  the  phones.  It  should 
be  noted  that  some  phones  have  sufficient  capacity  in 
their  own  windings  to  require  across  their  terminals  a 
very  small  condenser. 

It  is  now  evident  that  the  most  important  precaution 
concerning  wavemeter  design — permanence  of  calibra- 
tion— cannot  be  solved  absolutely,  on  account  of  the  in- 
evitable changes  in  the  detector.  Practically  any  desired 


degree  of  accuracy  at  a given  range  can  be  obtained,  as 
shown  above,  by  making  the  circuit  stiff  and  yet  keep- 
ing the  resistance  down  in  the  coil  L and  the  reactance 
as  high  as  possible  in  the  detector. 

General  Design  Relations  in  Wavemeter  Coil 
and  Condenser 

It  is  important  to  have  proper  “overlap”  from  one 
range  of  wavelengths  to  another.  With  several  detachable 
coils  and  a tuning  condenser,  it  is  necessary  to  have  the 
first  10-20  degrees  of  the  second  range  coincide  with  the 
last  10-20  degrees  of  the  first  range,  and  so  forth  in  the 
remaining  ranges. 

The  change  of  wavelength  with  fixed  capacity  and 
change  of  coil  may  be  called  1.  It  usually  varies  between 
2 and  4.  In  a similar  way  the  change  in  wavelength  with 
fixed  coil  and  variation  of  capacity  may  be  called  g. 
Calling  the  relative  overlap  “p”  and  recollecting  that  g 
>1  and  h > 1. 

_g-h 

g~l 

The  above  formula  shows  that  letting  the  larger  of 
two  coils  approach  the  smaller  h:±r  1 — which  means  that 
h is  greater  than  and  approaches  unity — and  p=t=  100 
per  cent.;  in  other  words  the  overlap  approaches  unity 
as  the  coils  approach  each  other  in  value.  The  value 
of  g lies  usually  between  2 and  8.  A good  average  over- 
lap is  given  with 

g = 4,  h = 3.4,  hence  p = 20  per  cent. 

The  less  the  overlap,  in  covering  a given  total  range, 
the  fewer  coils  and  less  wire  are  necessary. 

It  is  very  important  to  know  the  effective  capacity  of 
the  wavemeter  wiring  itself.  This  may  be  as  much  as 
.000040  mmfd.  in  a portable  wavemeter  and  more  in 
others.  It  reduces  the  capacity  range,  g,  given  above,  by 
as  much  as  65  per  cent.,  with  large  values  of  g.  The 
effective  range  is  always  less  than  the  free  range  of  the 
condenser. 

Unilateral  Detector  Connection 

The  precautions  regarding  detector  capacity  illustrated 
in  figures  1 and  2B  give  a sensitive  detector  connection, 
but  do  not  give  the  sharpest  tuning  possible.  The  uni- 
lateral connection  of  the  detector  shown  schematically 
with  other  improvements  in  figure  3,  gives  a response 
about  one-seventh  as  loud  as  that  given  in  figure  2B, 
under  similar  conditions,  but  much  sharper.  The  energy 
caught  in  the  detector  is  really  that  rectified  in  the 
radio  frequency  current  from  the  fixed  or  high  potential 
side  B of  the  condenser  C,  through  the  detector  D 
and  phones  T,  and  out  into  space  as  dielectric  flux  be- 
tween the  other  side  of  the  condenser  C which  is 
grounded  to  a metal  shield  S joined  to  the  movable  plates 
of  C. 

The  phones  T must  not  be  near  the  shield  S during 
calibration  or  use  of  the  wavemeter.  For  this  reason 
a detachable  connection  for  the  phone  cords  is  suitable 
at  P,  in  the  form  of  plug  and  jack  or  else  a clip.  Both 
the  detector  D and  plug  P should  be  placed  as  far  from 
S as  possible.  When  this  is  done  the  continual  change 
in  capacity  of  phones  due  to  change  in  position  of  ob- 
server is  negligible.  This  is  reduced  to  a minimum  by 
above  precautions  and  is  well  below  the  capacity  allow- 
ance in  the  detector  path,  discussed  under  figure  1. 

General  Arrangement 


The  wavemeter  should  be  capable  of  use  as  a trans- 
mitter or  driver  either  by  buzzer  or  triode  (vacuum  tube 
with  three  electrodes).  With  the  latter  we  are  not  con- 
cerned here,  but  connecting  a battery  and  buzzer  in  series 
to  the  binding  posts  A and  B figure  3 gives  a source  of 
variable  wavelengths. 

The  thermo-galvanometer  or  hot-wire  instrument  G 
should  be  inserted  between  the  point  A and  the  condenser 
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C.  On  no  account  should  it  be  inserted  between  the  point 
A and  the  coil  L,  as  it  would  register  the  direct  current 
in  the  buzzer.  The  advantage  gained  in  the  arrangement 
of  figure  3 is  that  only  oscillating  current  passes  through 
G,  which  thus  gives  a relative  measure  of  the  efficiency  of 
different  buzzers,  if  run  at  a given  audio  and  radio  fre- 
quency with  the  same  battery. 

Anti-Capacity  Switches 

It  is  necessary  to  avoid  ordinary  cam-switches  or  the 
usual  form  of  plugs  and  jacks  for  making  connections. 
Both  these  forms  of  connection  add  appreciably  to  the 
capacity  of  the  wiring  and  still  further  reduce  the  ef- 
fective condenser  wavelength  range.  At  wavelengths  of 
less  than  600  meters  they  do  not  constitute  the  best  prac- 
tice. There  are  cam  anti-capacity  switches  having  less 
than  .000002  mfd.  capacity  which  are  good  down  to  50 
maters. 

Where  solid  parts  must  be  used  as  a dielectric  instead 
of  air  for  mechanical  reasons,  it  is  well  to  machine  away 
as  much  of  the  solid  as  possible.  This  is  especially  true 
in  tube  and  plate  construction,  where  between  50  and  80 
per  cent,  of  the  material  may  be  removed,  to  reduce  the 
dielectric  loss.  By  doing  this  the  capacity  of  a plug  con- 
nector on  a wavemeter  detachable  coil  may  be  kept  down 
to  less  than  1 mmfd. 

If  great  refinement  is  required,  it  is  better  to  evade  the 
use  of  detachable  coils  and  to  use  for  all  wavelengths 
the  same  set  of  fixed  inductances  arranged  in  different 
series-parallel  combinations  to  get  different  ranges.  A 
low-capacity  drum-switch  makes  the  necessary  changes 
in  the  combinations  and  can  be  so  designed  that  80  per 
cent,  of  its  volume  is  air  dielectric.  This  will  be  taken 
up  again  under  the  subject  of  wire  economy  in  design. 

Relation  of  Wire  in  Coil  to  Wavelength 

Both  theory  and  practice  warn  against  developing  local 
oscillations  in  wavemeter  coils,  by  tuning  them  to  cir- 
cuits oscillating  near  the  exploring  coil’s  fundamental 
frequency.  Since  a coil  can  vibrate  at  this  frequency, 
when  unattached  to  any  other  device,  its  tuning  value  is 
nil  at  this  frequency,  unless  for  wavelength  checking. 

In  a plain  or  cylindrical  winding  the  wire  length  should 
not  exceed  4 per  cent,  of  the  shortest  wavelength  at 
which  the  coil  is  used,  e.g.  if  this  be  100  meters,  not 
more  than  13  feet  of  wire  should  be  used.  This  means 
a small  coil  if  the  wire  is  to  be  used  efficiently,  by  being 
wound  in  many  turns,  but  the  coil  does  not  pick  up  as 
much  energy  at  a given  frequency  as  if  only  one  or 
two  larger  turns  were  used,  giving  smaller  inductance. 
We  find  also  that  with  the  latter  arrangement  there  is 
an  advantage  of  greater  sensitiveness  in  “picking  up”  an 
oscillating  field  threading  the  coil  L,  which  has,  usually 
under  these  conditions,  also  smaller  distributed  capacity, 
relative  to  inductance.  By  making  these  few  turns  of 
very  low  resistance,  fairly  sharp  tuning  can  be  preserved, 
if  the  coil  capacity  is  kept  low. 

Ixnv  Coil  Capacity 

We  have  a safe  rule  for  maximum  length  of  wire 
advisable  for  a given  coil-inductance  and  wavelength. 
If  we  reduce  our  coil  capacity  factor  we  may  safely  use 
more  wire,  more  turns  and  get  greater  sensitiveness  in 
the  wavemeter.  There  are  lattice  wound  coils  with  330 
meters  of  wire  having  a fundamental  of  about  1,700 
meters  which  give  great  satisfaction,  even  though  their 
length  of  wire  is  as  much  as  20  per  cent,  of  their  funda- 
mental wavelength.  This  is  possible  because  their  dis- 
tributed capacity  is  only  about  13  mmfd.  By  using  the 
bi-lattice  winding,  which  will  be  described  further  on, 
this  distributed  capacity  may  be  reduced  to  10  mmfd. 

In  short-wave  coils  the  best  form  is  not  the  universal 
winding,  but  the  sectionalized  spiral  coil,  as  with  a given 
coil  sensitiveness  or  reception  factor,  the  coil  capacity 


is  less.  This  sensitiveness  or  reception  factor  is  a meas- 
ure of  the  emf.  induced  in  a coil  of  area  A having  an  in- 
ductance L and  N turns  and  applies  to  any  receiving 
loop  or  coil.  The  wavelength  received,  using  a loading 
condenser,  is  A,  and  the  coil  radio-resistance  or  resistance 
at  radio  frequency,  is  R.  Calling  the  reception  factor, 
“F,” 


OR.  3R  HR  HR 

Figure  5-C 


Method!  ot  securing  low  coil  capacitance 

NAL 

F = 

Ra2 

It  is  evident  that  for  best  coil  efficiency,  and  sensitive- 
ness, the  same  type  of  coil  cannot  be  used  in  a high 
grade  instrument  for  short  and  long  wavelengths.  Even 
the  repeated  use  of  the  same  windings  im  Combinations 
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of  fixed  coils  for  all  wavelengths  does  not  give  as  good 
a result  on  waves  around  200  meters  as  the  coils  described 
below. 

Spiral  Short-Wave  Coils — Sectionalized  Coils 

The  best  form  of  short  wave  coil  is  indicated  in  figures 
4A,  4B  and  4C.  The  common  feature  of  construction 
therein  is  the  pancake  form,  giving  a ratio  of  thickness 
to  depth  of  winding  of  not  more  than  1 to  4,  and  having 
the  windings  divided  radially  into  three  or  more  con- 
centric rings  separated  by  a porous  or  “latticed”  dielectric. 
It  is  not  generally  known  that  a honeycomb  or  lattice  die- 
lectric equivalent  to  50  per  cent,  air  volume  or  better  can 
be  made  from  fine  strips  of  flexible  dielectric  or  from 
“strings”  of  same.  Portable  wavemeters  for  as  low  as  60 
meters  with  a 4-Coil  range  of  60-3600  meters,  were  used 
by  the  Navy  during  the  World  War,  having  their  short 
wave  coils  sectionalized  as  in  figure  4A  by  coarse  blotting 
paper  S,  shown  by  cross-hatching.  The  mean  diameter  of 
the  coil  was  about  Zy2  inches,  depth  of  winding  1*4 


Low  capacitance  coils,  lattice  type— figures  6-A ; 6-B ; 8.  Morecroft  type, 

figure  7 


inches,  and  width  varied  between  1/16  inch — taking  one 
turn  per  layer  of  Navy  Standard,  3-16-28  Litz — and 
inch.  The  separations  are  shallower,  as  they  occur  nearer 
the  circumference  of  the  winding.  From  3/16  inch  near 
the  center  they  decrease  to  3/32  inch  near  the  circumfer- 
ence. This  tends  to  equalize  the  capacity  effect  of  each 
section,  as  the  potential  drop  is  sharper  near  the  center 
of  the  coil. 

This  sectionalizing  reduces  the  inductance,  but  reduces 
the  capacity  to  a greater  degree,  and  the  sharpness  of 
tuning  is  improved.  If  two  or  three  Litz  wires  are 
wound  in  parallel  and  there  are  2n  or  3n  turns  per  layer 
where  n = 1,  2,  3,  4,  etc.,  we  may  reduce  the  resistance 
still  further  and  thus  sharpen  the  tuning.  We  should 
not  have  “n”  greater  than  3,  giving  9 wires  or  3 “turns” 
per  layer,  using  the  pancake  coil,  as  we  would  have  to 
enlarge  the  diameter  of  coil  to  keep  the  relative  depth  of 
winding  the  same.  Wavemeter  coils  are  best  made  of 
not  more  than  5 inch  external  diameter,  for  portable  use. 

When  a coil  is  used  for  200  meters  wavelength  or  less, 
special  care  should  be  taken  to  avoid  dielectric  losses,  and 
to  get  very  low  resistance.  Figure  4C  shows  a means  of 
accomplishing  this.  Here  we  have  a coil  sectionalized 
by  air  spaces,  by  the  use  of  a coil  frame.  This  method 
is  hardly  worth  while  for  the  experimenter  who  requires 
for  60  meters  only  about  5 turns,  3.5"  mean  diameter  of 
Navy  Standard  Litz.  He  may  just  as  well  use  a sep- 
arator of  blotting  paper,  using  one  turn  per  layer,  but 
if  he  uses  two  or  three  Litz  in  parallel  radially,  i.e.  one 


over  the  other,  he  will  at  the  same  time  reduce  the  capacity 
between  “turns”  and  also  the  resistance.  The  coil  frame 
is  electrically  preferable,  except  for  rough  outside  usage, 
to  solid  end-faces. 

Use  of  Spacers  in  Winding 

Detachable  coils  used  between  200  and  600  meters  give 
excellent  results  if  a “spacer”  or  blind  cord,  to  reduce 
capacity  between  turns,  is  wound  simultaneously  with 
them  and  removed  before  the  wire  is  fixed  in  place  with 
insulating  adhesive.  It  is  understood  that  a flexible  dielec- 
tric separator  is  necessary  between  every  layer.  This 
reduces  the  capacity  still  more. 

Points  Concerning  Bank  Winding  vs.  Universal 
Winding 

A knowledge  of  bank  winding  is  assumed  and  also  of 
the  universal  winding  known  as  “honeycomb,”  which  is 
one  kind  of  lattice  winding.  Bank  winding  must  be  done 
by  hand  and  cannot  conveniently  go  above  6 banks,  using 
Navy  Standard  Litz,  for  engineering  reasons.  The  coil 
capacity  is  twice  as  great  as  that  of  the  “honeycomb” 
winding  but  is  about  20  per  cent,  more  economical  of 
wire  for  a given  inductance  and  shape  of  winding  cross 
section. 

The  universal  winding  can  be  built  up  into  a true  pan- 
cake form,  rigid  and  dependable.  Several  shallow  coils 
“universal-wound”  may  be  used  in  the  frame  coil, 
shown  in  figure  4C  schematically.  But  a shallow  bank- 
wound  coil  of  two  banks  is  easily  wound  and  is  electrical- 
ly satisfactory  for  medium  waves,  of  about  450-950 
meters.  At  longer  waves  it  wastes  wire  compared  with 
a universal  coil  of  same  distributed  capacity. 

If  the  best  result  is  desired,  regardless  of  cost,  the 
experimenter  should  use  the  universal  winding,  either 
“bi-lattice”  or  “honeycomb”  (“uni-lattice”).  If  he  winds 
his  own  universal  coils  on  any  of  the  several  “jigs” 
shown  for  that  purpose  in  current  technical  periodicals, 
he  has  the  satisfaction  of  knowing  that  they  are  superior 
to  the  machine  wound  product  in  at  least  one  important 
respect,  from  his  point  of  view — they  have  at  every 
“swing”  or  “cross-step”  of  the  winding,  which  occurs 
about  every  180  degrees  in  lattice  coils,  a small  semi- 
circle of  projecting  wire  which  is  of  great  assistance  for 
“tapping”  the  coil,  especially  when  of  solid  wire. 

Uses  of  Bi-Lattice  Universal  Winding  in 
Wavemeters 

By  a simple  change  in  relative  positions  of  adjacent 
“turns”  or  “circuits”  in  a universal  wound  coil,  these 
coils  have  alternate  lattice  patterns  which  are  "stag- 
gered” and  the  capacity  thus  reduced  about  15  per  cent, 
compared  to  the  uni-lattice  type.  This  effect  can  be  ob- 
tained on  a universal  winding-jig  used  for  “honeycomb” 
(uni-lattice)  hand- wound  coils,  as  follows:  In  figure 

5A  we  have  the  schematic  diagram  of  a drum  intended 
to  have  a double  row  of  radial  pins  3 degrees  ap^rt  at 
its  right  and  left  sides  near  the  “faces.”  These  pins  are 
pushed  upward  as  each  layer  is  wound.  Starting  at  A 
on  the  right  at  0 degrees  and  turning  the  coil,  the  wind- 
ing passes  to  186  degrees  on  the  left  at  B,  a swing  of  186 
degrees  coming  back  at  360  degrees  plus  12  degrees  or 
372  degrees  on  the  right  at  C.  To  follow  the  winding 
it  will  be  convenient  to  adopt  the  following  symbols. 

From  the  right  hand  starting  peg  at  0 which  we  call 
Or,  all  pegs  or  pins,  as  the  case  may  be,  are  called  OR, 
3R,  6R,  etc.,  to  show  the  number  of  degrees  over  which 
the  winding  has  passed  on  that  side.  The  symbols  OL, 
3L,  6L,  etc.,  are  similarly  used  for  the  left  side.  Let  the 
pins,  0,  6,  12  etc.  both  R and  L be  one  color  and  those 
on  3,  9,  15,  etc.  another  color. 

The  lattice  pattern  indicated  in  figure  5A,  is  shown 
more  in  detail  in  figure  5B  and  the  difference  between  a 
single  wire  bi-lattice  and  a double  wire  bi-lattice  is  indi- 
cated in  figure  5C.  In  lattice  coils  it  is  better  to  call  one 
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revolution  of  the  wire  as  laid  down  in  a series  of  “cross- 
steps” a “circuit”  instead  of  a turn. 

Starting  at  OR  in  figure  5B  we  make  a circuit  plus  12 
degrees  at  12R.  With  29  more  circuits  we  have  a “layer” 
before  we  arrive  at  OR  again.  This  would  be  a uni- 
lattice coil.  We  make  however,  a 2-wire  bi-lattice  coil 
by  winding  simultaneously,  another  winding  starting  at 
3R.  Then  we  have  a 2-wire,  bi-lattice  step-wound  coil 
in  contradistinction  to  possible  spiral  wound  forms.  (See 
article  on  Lattice  Coils  in  General  in  July  "Wireless 
Ale.”)  If  the  usual  pitch  is  less  than  3603  (instead  of 
372 3 as  above)  we  divide  it — not  360°  as  above — by 
the  advance,  v,  to  get  the  “circuits”  per  “layer.”  If  we 
had  started  in  figure  5B  at  6R  instead  of  3R  or  9R  we 
would  have  had  the  type  of  w inding  shown  in  figure  6A, 
which  is  more  efficient. 

The  most  efficient  winding  is  obtained  w here  the  wires 
in  figure  6A  examined  in  sets  of  four,  such  as  a1  b a,  a 
form  a square.  This  does  not  give  the  best  inductance- 
volume  efficiency,  but  the  tuning  efficiency  factor 

T T 

— is  greatest. 

R C 

In  figure  5C  w'e  see  the  winding  design  factor  come 
into  play,  turning  a uni-lattice  coil  into  a single  wire-bi- 
lattice. The  choice  is  made  on  leaving  the  last  step 
( 186L)  before  making  a circuit  at  12R.  Passing  from 
12R  along  wire  “a”  gives  the  uni-lattice  winding,  but 
going  back  or  "slipping”  half  the  advance  or  6°  we  start 
a bi-lattice  at  6R  and  wind  exactly  as  before,  making  a 
second  “circuit"  if  we  do  not  “slip"  at  18R-“d.”  But  we 
must  again  “slip”  to  12R  and  we  have  for  one  more  “cir- 
cuit" the  original  lattice.  So  we  build  up  two  lattices  with 
one  wire.  If  we  had  “slipped"  back  9°  to  3R  for  one  cir- 
cuit and  no  degrees  to  12R  on  the  next,  then  9°  more  to 
15R.  etc.,  we  would  be  reproducing  the  2-wire  bi-lattice 
pattern  in  figure  5B  with  a single  wire. 

The  staggering  of  the  wiring  to  reduce  mutual  capacity 
in  the  bi-lattice  coil  is  shown  in  figure  6A  where  the  layer 
a'b'  etc.,  and  the  layer  a,b,  etc.,  have  the  same  circum- 
ferential positions  at  the  pins,  but  where  the  layer  a,  b, 
etc.,  is  displaced  3 degrees  from  both  the  above  layers. 
The  ordinary  uni-lattice  winding  or  honeycomb  construc- 
tion is  shown  for  comparison  at  figure  6B. 

Economy  of  Wire  in  Inductances 

The  smaller  the  “swing”  or  the  angle  passed  over  in 
one  “cross-step”  in  a universal  coil,  the  lower  the  in- 
ductance; the  greater  the  copper  waste  per  turn,  but  the 
le-s  the  capacity  up  to  a certain  limit.  The  ideal  “swing" 
for  wire-saving  alone,  would  be  close  to  180  degrees,  but 
not  very  close;  as  the  capacity  would  increase  too  much. 
The  mathematical  solution  for  best  pitch  is  impracticable 
and  the  experiment  derivation  of  a formula  is  contem- 
plated, which  depends  on  the  swing,  s,  and  the  width,  w, 
of  the  winding  compared  to  its  depth,  t. 

Fixed  Mui.tii-i.e  Inductances 

To  save  wire,  the  arrangement  of  several  low-capacity 
coils,  as  shown  in  figure  7 has  been  used  in  receivers  and 
wavemeters.  In  most  cases  the  various  sections  A,  B,  C 
and  D were  not  all  used  throughout  the  scale ; as  they 
should  be,  to  get  the  greatest  economy  in  wire,  other 
things  being  equal.  With  the  coils  in  figure  7 the  equiva- 
lent of  4 detachable  coils  can  be  obtained  by  the  following 
combinations,  secured  by  a properly  designed  drum 
switch. 

Let  mean  “in  series  with” 

Let  “ — ” mean  “reversed  normal  series  connection” 

Let  “X"  mean  “in  multiple  with" 


There  are  four  ranges  obtainable  as  follows : 

Range  I — AXBX-CX-D 
Range  II  — AXBXCXD 
Range  III  — AXB  + CXD 
Range  IV  — A + B-j-C  + D 

In  Range  I,  A C oppose,  also  D and  B oppose,  B and  C 
also  oppose,  but  the  system  can  be  used  even  when  the 
mutual  action  between  B and  C is  but  a fraction  of  that 
between  A and  B or  the  similar  pair  C and  D. 

The  range  in  wavelength  of  such  instruments  as  the 
above  is  as  high  as  1 to  25.  This  is  not  as  good  as  a range 
of  1 to  60  obtainable  in  four  coil  instruments,  of  the  de- 
tachable type.  There  is  a saving  of  about  30  per  cent,  of 
wire  over  the  detachable  coil  type  of  wavemeter,  having 
approximately  the  same  range  and  overlap. 

It  is  necessary  to  remember  that  although  in  range  I 
the  windings  have  a large  capacity  relative  to  their  in- 
ductance, i.e.,  small  “stiffness,”  yet  the  coil  efficiency  is 


*6  CD 


good  on  account  of  the  lower  resistance  with  windings  in 

1 x/'L.  . 

parallel.  In  other  words  the  efficiency  factor  — ” — is 

R,  C, 

large  where  L,  C and  R are  average  inductance,  capaci- 
tance and  resistance  per  centimeter. 

It  is  obvious  that  a multi-lattice  coil  permits  the  start- 
ing or  stopping  of  a new  possible  winding  at  any  point 
in  the  coil.  In  figure  5B,  we  might  start  several  windings 
according  to  coupling  requirements,  at  2R,  4R,  6R,  8R 
or  10R  at  various  “layers”  of  the  coil  and  stop  them  at 
any  others. 

The  fixed  coil  type  has  an  overlap  of  83  per  cent,  in 
some  cases,  whereas  17  per  cent,  would  be  sufficient,  if 
only  receiving  measurements  are  usually  to  be  taken.  The 
wire  expense  for  a given  range  may  be  thus  reduced  by 
about  80  per  cent ; as  this  expense  is  roughly  proportional 
to  the  overlap  in  a given  range.  With  four  coils  the  range 
would  roughly  increase  inversely  as  the  cube  of  the  over- 
lap; i.e.  if  we  cut  the  overlap  from  80  per  cent,  to  40  per 
cent,  by  using  larger  coils,  the  range  of  .the  instrument 
will  increase  about  8 times. 

When  the  overlap  is  more  than  50  per  cent.,  different 
degrees  of  tuning  are  practical,  and  when  driving  another 
circuit,  the  character  of  the  waves  at  a given  wavelength 
may  be  changed  with  respect  to  damping.  Otherwise 
large  overlap  is  a positive  defect  in  its  heavy  waste  of 
wire. 

The  best  compromise  between  overlap,  coil  and  con- 
denser-range and  economy  of  wire  in  a given  total 
range  has  been  analyzed  practically,  but  must  constitute 
another  article.  It  is  sufficient  to  show  how  pancake 
universal  wound  coils  can  be  adapted  to  the  construc- 
tion indicated  by  figure  8. 
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Ih  figure  8 four  coils  A,  C,  B and  D are  placed  together 
to  form  a unit,  whose  resultant  cross  section  of  winding 
is  a square  1,  2,  3,  4 giving  the  best  “time  constant”  or 
greatest  inductance  for  a given  length  of  wire.  This 
“Maxwell”  coil  is  obtained  when  1-4  is  one-half  the  coil 
radius. 

When  these  coils  are  moved  apart  axially,  as  shown  in 
figure  9,  if  the  spacing  between  them  is  varied,  a wide 
range  of  overlap  and  range  without  disconnecting  the  coils 
may  be  obtained.  With  wider  range  there  is,  of  course, 
less  overlap.  Separating  the  coils  increases  the  overlap 
and  reduces  the  range. 

Phantom  Antenna  in  Wavemeters 

The  circuits  in  the  wavemeter  should  be  arranged  so  as 
to  permit  its  use  as  a “phantom  antenna,”  by  “shorting 
out”  the  indicating  instrument  G by  the  “jumper”  J and 
by  inserting  external  resistance  R as  shown  in  figure  10. 

This  can  be  easily  done  by  a 12  point  D.P.D.T.  anti- 
capacity cam-switch,  so  that  the  first  position  is  “receiv- 
ing,” second  position  is  “dummy-antenna”  and  third  posi- 
tion is  “transmitting.”  Navy  Portable  Wavemeter  Type 
61 4- A was  thus  designed  by  the  writer. 

Exact  fundamentals  can  be  obtained  with  such  wave- 
meters  of  coils  or  antennae  without  approximations  due 
to  “single  turns”  of  coupling-wire  or  large  series  con- 
densers. 

Transmitter  for  Use 

r\URING  1915  and  1916  amateurs  in  the  vicinity  of 
New  York  City  were  familiar  with  the  spark  of  two 
or  three  stations,  such  as  “2  PM,”  which  at  that  time  were 
using  what  Walter  S.  Lemmon  terms  a resonant  convert- 
er in  a device  which  he  has  recently  perfected. 

The  figure  represents  an  arrangement  of  sending  cir- 
cuits of  a radio  transmitter  in  which  a synchronous  spark 
gap  and  an  associated  rotary  controller  are  used;  the 
rotary  controller  or  commutator  serving  to  make  and 
break  a direct  current  circuit.  The  source  of  D.  C.  is 
connected  through  an  adjustable  resistance  R (whose 
function  is  to  limit  and  control  the  supply  energy)  to  an 
oscillatory  circuit  containing  the  commutator  C,  induct- 
ance I (which  is  the  primary  of  the  transformer)  and  the 
condenser  L.  It  will  be  observed  that  the  direct  current 
source  is  so  connected  to  the  oscillatory  circuit  as  to  apply 
the  direct  current  energy  to  two  circuits,  one  of  which 
contains  the  commutator  and  the  other  of  which  contains 
the  inductance  and  capacity.  In  other  words,  the  oscil- 
latory circuit  is,  in  its  relation  to  the  direct  current  source, 
made  up  of  two  parallel  paths,  one  of  which,  containing 
the  inductance  and  capacity,  is  capable  of  absorbing  en- 
ergy from  the  direct  current  source  when  the  direct  cur- 
rent through  the  commutator  is  interrupted;  and  the 
other  of  which  affords  a very  low  resistance  path  for  the 
direct  current  when  the  circuit  through  the  commutator  is 
closed,  which  path  also  provides  a short  circuit  for  the 
oscillatory  circuit. 

With  the  parts  thus  arranged,  a rotation  of  the  com- 
mutator will  periodically  interrupt  one  parallel  path  caus- 
ing the  direct  current  to  be  shunted  into  the  other  parallel 
path  containing  the  inductance  and  capacity,  thereby  stor- 
ing energy  in  this  portion  of  the  circuit.  When  the  com- 
mutator brush  has  passed  over  the  insulation  segment  and 
comes  upon  the  next  conducting  segment,  the  closed  cir- 
cuit is  completed  and  the  stored  energy  will  discharge 
itself  through  the  closed  circuit,  and  if  the  circuit 
through  the  commutator  remained  closed,  would,  because 
of  the  inductance  and  capacity  in  the  circuit,  give  rise  to 
damped  electrical  oscillations.  If,  however,  the  speed  of 
rotation  and  the  design  of  the  commutator  is  such,  that 
the  circuit  is  made  and  broken  at  intervals,  which  cor- 
responds substantially  to  the  natural  frequency  of  the 


General  Remarks  on  Material  to  be  Used 

Condenser  leakage  paths  should  be  at  least  one  inch. 
Unemployed  windings  should  be  avoided  or  “shorted.” 
Fixed  coils  as  shown  in  figures  8 and  9 should  if  pos- 
sible, be  arranged  with  their  mid-planes  passing  through 
the  condenser  axis.  This  mid-plane  is  the  weakest  part 
of  the  coil  field.  The  greatest  distance  consistent  with 
small  wire-capacity  and  inductance  should  separate  coils 
and  condenser.  Of  the  three  condenser  positions  shown 
in  figure  11A,B,C — the  first  is  the  worst  and  the  second 
the  best  as  far  as  coil-action  on  the  condenser  is  con- 
cerned, but  low  capacity  in  the  winding  requires  the  use 
of  the  arrangement  A in  most  cases.  Hard  rubber  not 
exposed  to  the  air  is  better  than  bakelite  or  similar  com- 
pounds electrically.  Its  progresive  surface  leakage  is 
against  it’,  especially  as  it  decomposes  gradually  under 
the  influence  of  moisture  and  light.  For  general  use  Bake- 
lite and  Formica  are  satisfactory.  Pyrex  condenser 
mountings  for  very  fine  work  are  excellent. 

The  above  are  some  of  the  considerations  which  in  the 
main  have  been  experimentally  confirmed  and  form  the 
nucleus  of  a systematic  engineering  treatment  of  various 
special  wavemeter  problems.  From  actual  cases,  tables 
have  been  compiled,  which  it  is  hoped  to  give  in  these 
columns. 

on  Direct  Current 

oscillatory  circuit,  then  the  change  of  circuit  connections 
will  be  effected  substantially  without  sparking  and  an 
alternating  current  of  constant  amplitude  will  flow  into 
the  transformer  primary.  Consequently,  energy  in  the 
form  of  a constant  amplitude  alternating  current  may  be 
taken  from  the  circuit  through  the  instrumentality  of  the 
transformer  secondary  which  may  be  included  in  the  ordi- 
nary spark  gap  circuit  of  a radio  signaling  system. 

The  closed  resonant  circuit  contains  a telegraph  key 
and  the  secondary  S,  is  included  in  the  spark  gap  circuit 
which  is  inductively  associated  through  the  transformer 
with  the  antenna.  In  this  case,  a synchronous  spark  gap 


Figure  1 — Diagram  of  connection!  for  direct  current  tranamitter 


is  used  in  the  spark  gap  circuit.  This  apparatus  may 
have  $ny  well  known  form,  and  should  be  driven  in 
synchronism  with  the  commutator.  By  way  of  example, 
a rotating  disk  G,  is  mounted  on  the  same  axle  with  the 
controller  C,  and  carrying  radially  arranged  spark  points 
co-operating  with  two  fixed  spark  points  located  at  ex- 
tremities of  a diameter  of  the  disk.  The  rotating  disk 
G,  may  have  the  same  number  of  spark  points  as  the  ro- 
tating controller  C has  pairs  of  segments  and  hence  where 
these  two  devices  rotate  at  the  same  speed,  only  alternat- 
ing half  waves  of  the  alternating  current  are  used  for 
sparking.  Both  half  waves  of  the  alternating  current  can 
be  utilized,  thereby  producing  two  sparks  per  cycle  by 
doubling  the  number  of  spark  points  on  the  disk,  G,  or  by 
rotating  the  disk  G at  double  the  speed  of  the  controller 


Digitized  by  LjOoq  le 


September,  1920  PROGRESS  IN  RADIO  SCIENCE  23 

Modulator  for  High  Power  Work 


A MEANS  of  controlling  the  great  powers  in  accord- 
ance  with  vibrations  of  the  human  voice  has  been 
worked  out  by  E.  F.  W.  Alexanderson.  In  a previous  ar- 
ticle which  was  reviewed  in  this  magazine,  Alexanderson 
described  a system  of  modulation  in  which  a comparative- 
ly large  amount  of  energy  might  be  controlled  by  means 
of  the  feeble  current  set  up  in  an  ordinary  telephone 
transmitter,  wherein  the  amount  of  energy  transmitted  to 
the  antenna  from  a local  source  of  high  frequency  current 
was  varied  by  means  of  an  electron  relay  device  controlled 
by  the  current  from  a telephone  microphone  in  such  a way 
as  to  vary  its  conductivity. 


With  this  arrangement,  in  order  to  produce  the  desired 
variation  in  the  antenna,  the  absorption  of  a considerable 
amount  of  the  total  energy  of  the  local  source  in  the  relay 
circuit  was  unavoidable,  the  greater  part  of  the  energy- 
being  absorbed  in  the  relay  itself.  Hence  the  amount  of 
energy  which  might  be  effectively  communicated  to  the 
antenna  was  limited  by  the  absorptive  capacity  of  the 
relay  used.  At  the  present  time  this  capacity  is  limited  by 
difficulties  which  appear  to  be  inherent  in  the  manufacture 
of  apparatus  of  this  type.  The  energy  which  may  be  con- 
trolled in  such  a system  might  be  increased  by  connecting 
several  relays  in  parallel,  in  which  case  the  amount  which 
could  be  controlled  would  vary  directly  as  the  number  of 
relays  used.  By  connecting  the  relays  in  parallel  with  re- 
sistance in  series,  in  accordance  to  Alexanderson's  latest 
invention,  however,  the  amount  of  energy  which  can  be 
controlled  will  vary  substantially  as  the  square  of  the  num- 
ber of  relays  used. 

The  drawings  herewith  show  diagrammatically  a system 
of  connections  whereby  the  desired  result  may  be  accom- 
plished. A source  of  high  frequency  energy  is  connected 
through  the  usual  transformer  with  the  antenna.  The 
primary  of  an  oscillation  transformer  is  also  connected  in 
series  with  the  source  of  radio  frequency  energy  and  the 
primary  of  the  transformer.  The  terminals  of  the  sec- 
ondary of  the  oscillation  transformer  are  connected  to  the 
anodes  of  a series  of  electron  tubes  or  relays  through  re- 
sistance as  shown.  These  relays  also  contain  filaments 
which  are  provided  with  a source  of  current  for  heating 


them.  The  filaments  are  surrounded  by  a grid  as  is  usual, 
and  the  grids  are  all  connected  to  one  terminal  of  the  sec- 
ondary of  the  microphone  transformer  and  to  the  other 
terminal  is  connected  a battery.  The  filaments  are  con- 
nected to  various  points  in  this  battery.  One  end  of  the 
battery  is  preferably  grounded.  The  primary  circuit  of 
the  microphone  transformer  includes  a battery  and  the  mi- 
crophone. The  filaments  are  also  connected  to  the  middle 
point  of  the  secondary  of  the  oscillation  transformer  5. 
An  adjustable  condenser  is  preferably  connected  across 
the  terminals  of  the  secondary  of  the  oscillation  trans- 
forme, although  in  some  cases  the  capacity  of  the  relay 
tubes  may  be  of  sufficient  order  as  to  make  this  unneces- 
sary. 

With  the  arrangement  here  shown,  it  will  be  seen  that 
the  current  in  the  antenna  will  vary  in  accordance  with 
the  current  through  the  primary  of  the  oscillation  trans- 
former. The  amplitude  of  the  current  in  the  primary  will 
in  turn  depend  upon  the  current  flowing  in  the  secondary. 
It  will  be  apparent  that  a certain  portion  of  the  energy 
from  the  source  will  be  diverted  to  the  secondary  circuit 
and  absorbed  in  the  resistances  and  relay  device  therein. 
The  system  may  be  so  designed  and  adjusted  that  the  en- 
ergy thus  absorbed  will  in  general  bear  a certain  ratio 
to  the  total  amount  of  energy  derived  from  the  source  1. 
Hence,  by  varying  the  amount  of  energy  absorbed  in  the 
secondary  circuit  the  amplitude  of  the  antenna  current  will 
he  varied  in  substantially  the  same  proportion. 

In  a form  of  relay  indicated  in  the  present  case,  there 
will  normally  be  a flow  of  negative  electricity  from  the 
filament  to  the  anodes  but  no  flow  of  current  in  an  opposite 
direction.  The  amplitude  of  the  current  flow  through  the 
relay  may  be  varied  by  varying  the  potential  impressed 
upon  the  grids.  If  a large  enough  negative  potential  is 
impressed  thereon,  the  flow  of  current  will  be  stopped  alto- 
gether. If  a positive  potential  is  impressed  upon  the  grids, 
the  current  flow  will  be  increased.  For  convenience  of 
description,  let  it  be  assumed  that  the  potential  of  the 
grid  is  such  that  little  or  no  current  will  flow  through 
the  relay  when  the  high  frequency  potential  of  the  sec- 
ondary of  the  oscillation  transformer  is  applied  to  the 
electrodes.  The  negative  potential  of  the  grids  of  the 
relays  8,  9 and  10,  with  respect  to  their  filaments  will  be 
progressively  greater.  If  now  a current  wave  is  pro- 
duced in  the  microphone  transformer  of  such  a direc- 
tion as  to  overcome  the  negative  potential  of  the  grids, 
current  will  begin  to  flow  first  from  the  relay  7 and  will 
gradually  increase  to  a maximum  value.  If  the  potential 
of  the  current  wave  is  great  enough,  it  will  gradually 
overcome  the  negative  potential  of  all  of  the  grids  and 
the  current  will  begin  to  flow  successively  in  relays  8,  9 
and  10.  When  the  voltage  impressed  upon  the  grids  from 
the  microphone  transformer  begins  to  decrease,  the  re- 
verse action  will  take  place,  that  is,  current  will  cease  to 
flow  first  in  relay  10,  next  in  relay  9 and  so  on,  until  the 
impressed  potential  falls  to  zero  and  no  current  will  flofo, 
as  in  the  beginning.  The  relays  may  be  so  designed  and 
the  potentials  applied  thereto  so  chosen  that  when  the 
current  in  relay  7 reduces  its  maximum,  current  will  be- 
gin to  flow  in  relay  8 and  when  the  current  in  relay  8 re- 
duces its  maximum,  current  will  begin  to  flow  in  relay  9 
and  so  on. 

Relay  devices  of  the  general  type  shown  herein  vary 
somewhat  in  their  characteristics  and  in  some  cases  the 
proportionality  between  the  current  flow  and  the  voltage 
impressed  upon  the  grid  is  constant  only  over  a somewhat 
limited  range.  In  such  cases  it  may  be  desirable  to  so 
choose  the  potentials  applied  to  the  grids  that  before  the 
current  in  one  relay  has  reached  its  maximum,  current 
will  begin  to  build  up  in  the  next  relay  and  so  on.  In  this 
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way  the  system  may  be  so  designed  that  the  current  flow 
therein  will  be  substantially  proportional  to  the  voltage 
variation  in  the  transformer  15  throughout  the  entire 
range. 

When  the  current  first  begins  to  flow  in  the  relay  circuit 
the  greater  part  of  the  drop  in  potential  will  occur  in  the 
relay  itself  and  hence  the  relay  will  be  called  upon  to 
absorb  most  of  the  energy  of  the  secondary  circuit.  As 
the  current  increases,  however,  the  drop  through  the  re- 
sistances will  increase  and  the  proportionate  amount  of 
energy  absorbed  by  the  relay  will  decrease.  The  maxi- 
mum energy  which  the  relay  will  be  required  to  absorb 
will  be  when  the  current  has  reached  one  half  of  its  maxi- 
mum value  and  the  relay  is  consuming  one  half  of  the 
voltage.  When  the  current  reaches  its  maximum  value 
in  the  relay  the  amount  of  energy  which  the  relay  will  be 
required  to  absorb  will  be  practically  negligible,  the  prin- 
cipal drop  being  in  the  resistance. 

Suppose,  for  example,  that  it  is  desired  to  control  in 
the  secondary  circuit  a maximum  of  10  kilowatts  of 
energy'  which  may  be  represented  by  .5  ampere  at  20,000 
volts.  If  we  do  this  with  a single  relay  and  secure  a 
gradual  regulation  of  the  energy  from  no  load  to  full 
load,  the  relay  will  be  called  on  to  consume  a maximum 
of  .25  ampere  at  10,000  volts  or  2.5  kilowatts.  It  will 
also  be  required  to  absorb  energy  during  the  entire  period 
during  which  the  change  from  minimum  to  a maximum 
takes  place. 

Suppose  now  it  is  desired  to  control  a maximum  of  160 


kilowatts  of  energy  which  is  represented  by  8 amperes  at 
20,000  volts.  If  we  use  four  relays  as  indicated  in  the 
drawing  each  relay  will  be  called  upon  to  take  2 amperes. 
The  maximum  amount  of  energy  which  any  one  relay 
will  be  called  upon  to  absorb  will  be  1 ampere  at  10,000 
volts  or  10  kilowatts.  The  change  from  minimum  to 
maximum  in  each  relay,  however,  will  occur  in  one- 
quarter  of  the  time  required  in  the  case  where  a single 
relay  was  used.  Hence  the  average  amount  of  energy 
absorbed  will  be  only  one-quater  of  10  or  2.5  kilowatts. 
Thus  it  will  be  seen  that  four  relays  of  the  same  capacity 
will  be  able  to  control  16  times  as  much  energy  as  the 
singly  relay. 

In  the  type  of  relay  here  shown  there  is  an  appreciable 
capacity  between  the  anodes.  This  results  in  considerable 
current  flowing  through  the  relay  between  the  anodes 
when  the  system  is  not  being  used  for  transmitting  sig- 
nals. As  a result  a large  amount  of  energy  is  needlessly 
wasted  in  the  resistances.  In  order  to  avoid  this  it  may  be 
desirable  to  shunt  each  of  these  resistances  by  a con- 
denser. This  will  cut  down  the  high  frequency  alternat- 
ing current  but  will  not  interfere  with  the  unidirectional 
flow  of  current  through  the  relay  between  the  cathode  and 
anodes.  It  will  of  course  be  understood  that  the  re- 
sistance may  equally  well  be  inserted  in  series  with  the 
cathode  instead  of  in  series  with  the  anodes.  In  order  to 
prevent  the  grids  from  consuming  an  unnecessary  amount 
of  current  when  they  become  highly  positive,  resistances 
may  be  inserted  in  series  therewith. 


Direction  Finder 


A NOVEL  electromagnetic-wave  navigational  system 
developed  by  James  Urskine-Murray  and  James 
Robinson,  has  been  disclosed  recently. 

The  direction  of  propagation  of  electromagnetic  waves 
emitted  from  an  external  source  may  be  determined  by 
varying  the  orientation  of  a conductor  in  an  oscillating 
field  produced  directly  or  indirectly  at  a receiving  station 
by  the  waves.  This  conductor  may  conveniently  be  a 
closed  coil  in  series  with  a condenser  forming  a tunable 
circuit  and  connected  with  a suitable  receiver.  Owing 
to  the  fact  that  the  strength  of  the  received  current  or 
signal  varies  more  rapidly  when  the  coil  is  turned  in  the 
neighborhood  of  the  position  of  zero  or  minimum  induced 
current,  it  is  usual  to  determine  the  direction  of  the 
waves  by  varying  the  orientation  of  the  coil  until  this 
condition  is  obtained.  The  orientation  of  the  axis  of  the 
coil  for  minimum  signal  then  indicates  the  direction  of 
propagation  of  the  waves. 

This  method  has  the  disadvantage,  firstly,  that  it  is 
impossible  to  read  the  signals  when  on  the  position  of 
minimum  strength  and  secondly,  that  it  is  not  suitable 
for  use  in  aircraft  or  any  other  situations  in  which  ex- 
traneous noises  make  it  difficult  to  determine  the  actual 
minimum  of  the  signals,  since  these  are,  in  general,  very 
weak  in  the  neighborhood  of  the  minimum  and  may 
appear  to  die  away  altogether  at  a substantial  angular 
distance  on  either  side  of  it. 

Again,  if  an  attempt  is  made  to  determine  the  minimum 
by  turning  the  coil  from  side  to  side  between  the  positions 
of  equal  signal  strength,  these  are  very  difficult  to  dis- 
tinguish owing  to  the  gradual  increase  of  strength  as 
the  coil  is  moved  away  from  the  minimum,  rendering  it 
impossible  to  make  a direct  comparison  of  two  reasonably 
strong  signals.  The  Murray-Robinson  invention  pro- 
vides a means  whereby  the  intensity  of  the  signals  at 
two  points,  one  on  either  side  of  the  minimum,  may  be 
directly  compared  by  cutting  out  signals  of  intermediate 
intensity. 

The  invention  provides  means  whereby  the  rotatable 
coil  of  a directive  reception  device  and  its  pointer  or 


indicator  are  free  to  move  with  respect  to  each  other 
within  determined  limits,  contacts  being  provided  to 
constitute  the  limiting  stops  and  also  complete  the  receiv- 
ing circuit. 

The  pointer  is  movable  relatively  to  the  rotatable  coil 
over  a certain  angle  which  is  determined  by  the  positions 
of  the  stops  and  its  position  determines  the  limits  of  the 
angles  which  the  rotatable  coil  can  form  with  the  direc- 


Circuit,  plan  view  of  indicator,  and  diagram  of  loop  in  position 

tion  line  of  the  signal.  The  invention  is  equally  applicable 
to  a direction  finding  system  comprising  an  electromag- 
netic coupling  device,  such  as  a radio-goniometer,  in 
which  case,  the  indicator  stops  determine  the  limits  of 
the  angles  which  the  rotatable  coil  or  condenser  can  form 
with  the  two  fixed  limits  of  the  apparatus. 

It  will  be  seen  that  by  this  invention,  signals  will  be 
audible  only  when  the  rotatable  element  is  in  contact  with 
either  of  the  studs  or  contacts  and  that  if  the  pointer  or 
indicator  be  moved  until  equal  intensity  of  signal  is 
observed  at  two  stops — the  minimum  intensity  direction 
line  must  dissect  the  angle  contained  between  the  two 
positions  as  the  intensity  of  the  incoming  waves  varies 
according  to  the  distance  from  the  source  and  other 
factors — the  distance  apart  of  the  stops  is  preferably 
adjustable. 

In  order  that  the  construction  and  action  of  the  inven- 
tion may  be  more  clearly  understood,  reference  is  made 
to  the  accompanying  drawings  in  which  figure  1 is  a 
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diagrammatic  representation  of  the  wiring  as  used  either  right  hand  screw  having  a central  bearing.  A contact 
directly  on  a loop  aerial  or  the  movable  coil  of  a radio-  arm  F rigidly  connected  with  the  rotatable  aerial  coil  or 
goniometer.  Figure  2 is  a plan  view  of  one  form  of  rotatable  radiogoniometer  coil  and  forming  one  terminal 
indicator  in  accordance  with  this  inventor,  showing  the  of  its  winding,  is  rotatable  about  the  same  axis  as  the 
mechanical  details  of  construction.  Figure  3 is  a dia-  disk  between  the  contact  stops. 

gramniatic  perspective  view  corresponding  with  figure  1.  In  using  such  an  apparatus  as  a direction  finder,  the 
In  figures  1 and  3 the  two  contact  stops  1,  la,  are  pointer — and  with  it  the  rotatable  aerial  or  radio- 
jointly  connected  to  one  side  of  the  tuning  condenser  the  goniometer  coil — is  rotated  about  the  common  axis  of  the 
other  side  of  which  is  connected  to  the  aerial  coil  or  apparatus  until  the  pointer  is  midway  between  the  con- 
rotatable  radiogoniometer  coil,  the  circuit  being  com-  tact  stops.  The  disk  is  undamped  and  rotated,  carrying 
pleted  by  contact  4 and  either  of  contacts  1,  la.  The  with  it  coil,  pointer  and  contact,  while  the  pointer  is 
receiver  or  amplifier  is  connected  in  any  suitable  method  simultaneously  oscillated  between  contacts  1 and  la  until 
as  by  leads  X across  the  condenser.  a position  of  the  platform  is  found  at  which  signals  are 

In  figure  2 a rotatable  disk  is  mounted  on  a base,  of  equal  intensity  with  the  pointer  in  the  two  limiting 
provision  being  made  to  clamp  it  in  any  desired  position  positions  against  the  stops  1 and  la.  If  the  pointer  is 
by  means  of  a clamping  screw.  A scale  marked  off  in  then  set  midway  between  the  stops  it  will  give  the  dir- 
degrees  is  provided  on  the  base  around  the  disk.  Two  ection  of  the  electromagnetic  waves  producing  the  signals, 
contact  arms  G are  centrally  mounted  on  the  disk  and  and  the  actual  bearing  of  the  transmitting  station  can  be 
their  distance  apart  is  adjustable  by  means  of  a left  and  readily  ascertained. 

Methods  of  Signaling  with  an  Arc 

/'CONSIDERABLE  attention  has  been  given  by  pronii-  the  length  of  the  arc  gap  is  increased  to  such  distance 
^ nent  radio  engineers  to  the  problem  of  controlling  the  that  the  arc  goes  out  and  subsequently  the  length  of  the 
arc  generator  with  nicety  at  telegraphic  speeds.  L.  F.  gap  is  decreased  to  its  proper  oscillating  arc  length  and 
Fuller  discloses  still  another  method  of  interrupting  and  the  arc  is  re-established  by  a spark  or  other  means.  These 
re-establishing  the  arc  by  varying  the  length  of  the  arc  operations  are  performed  automatically  and  at  telegraphic 
gap.  The  drawing  printed  herewith  is  a diagrammatic  speed,  and  signaling  is  accomplished  with  a transmission 
representation  of  the  signaling  scheme.  The  transmission  key  in  the  usual  manner. 

system  comprises  an  arc  oscillation  generator  including  Secured  to  the  negative  electrode  and  insulated  there- 
the  electrodes  between  which  the  arc  is  formed.  One  of  from  is  a solenoid  core  which  is  movable  in  a direction  to 
the  electrodes,  preferably  the  negative  electrode  A is  increase  the  length  of  the  arc  gap  by  a spring  and  is  mov- 
grounded  and  the  other  is  connected  to  the  antenna  able  in  the  opposite  direction  by  the  effect  of  the  current 
through  a variable  inductance.  Direct  current  is  supplied  flowing  in  the  solenoid  C.  The  solenoid  is  arranged  in 

series  with  a battery  and  a signaling  key,  which,  when  de- 
pressed, closes  the  circuit  and  causes  the  negative  elec- 
trode to  be  moved  to  shorten  the  arc  gap  to  its  proper 
oscillating  arc  length.  An  ear  projection  on  the  core  of 
the  solenoid  makes  contact  with  the  stop  as  the  core  moves 
forward  and  stops  the  electrode  so  that  the  proper  oscil- 
lating arc  gap  is  produced.  A second  stop  halts  the  elec- 
trode on  its  backward  movement.  As  the  electrodes  wear, 
the  length  of  the  arc  is  adjusted  to  preserve  the  proper 
oscillating  length  by  a nut  D engaging  the  screw  E, 
secured  to  the  normally  stationary  electrode  A,  the  nut 
being  placed  between  two  stops  in  such  a way  that  the 
electrode  is  moved  longitudinally  by  rotation  of  the  nut. 

Connected  across  the  arc  is  a spark  circuit  containing 
a spark  gap,  the  secondary'  of  the  transformer  G and  the 
capacity  which  shunts  the  secondary.  A stopping  resist- 
ance H is  arranged  between  the  spark  gap  and  the  antenna 
side  of  the  arc  to  prevent  direct  current  sufficient  to  main- 
Diagrammatic  representation  of  the  signaling  scheme  tain  ail  arc  across  tile  gap  F from  following  tile  radio 

frequency  current  across  the  spark  gap  and  passing 
to  the  arc  radio  generator  by  a D.  C.  generator  and  the  through  the  secondary.,  The  primary  of  the  transformer 
choke  coil  is  arranged  in  the  lead  which  connects  the  gen-  is  in  series  with  the  alternating  current  generator  and  a 
erator  to  the  negative  electrode  of  the  arc.  The  arc  is  switch  connected  to  and  insulated  from  the  key.  When 
subjected  as  usual  to  a strong  transverse  magnetic  field  the  key  is  closed  the  electrodes  are  brought  together  and 
produced  by  magnet  coils  located  adjacent  to  the  arc.  simultaneously  the  circuit  through  the  primary  of  the 

These  coils  may  either  be  separately  excited  or  arranged  transformer  is  closed,  producing  a high  potential  in  the 

in  series  with  the  generator  and  the  negative  electrode.  spark  circuit  and  producing  a spark  across  the  spark  gap 
Signaling  is  accomplished  by  igniting  the  arc  and  sub-  which  sets  up  radio  frequency  surges  which  ignite  the  arc.. 
sequently  extinguishing  it  by  increasing  the  distance  be-  When  the  key  is  released,  the  spring  B by  virtue  of  the 

tween  the  electrodes,  the  distance  being  preferably  in-  energy  already  stored  up  in  it.  increases  the  length  of  the 

creased  by  moving  one  of  the  electrodes.  In  operation,  arc  up  to  that  point  where  it  is  extinguished. 


The  articles  on  the  foremost  high-power  stations  now  appearing  in  the 
WIRELESS  AGE  merit  the  attention  of  all  operators. 
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Improved  Oscillator 


p K.  VREELAND  describes  an  improvement  in  elec- 
• trical  oscillators  of  the  vacuum  tube  or  electron  re- y 
lay  type,  whereby  a greatly  improved  operation  is  secured, 
particularly  in  the  matter  of  purity  of  the  wave  form.  He 
has  previously  described  a method  and  shown  apparatus 
for  generating  sustained  oscillations  by  utilizing  either  an 
electrostatic  or  an  electromagnetic  field  excited  by  the 
oscillations  to  control  the  flow  of  energy  in  a vacuum  tube 
or  other  sensitive  gap  in  such  a manner  that  increments  of 
energy  are  supplied  to  the  oscillating  circuit  in  synchron- 
ism with  the  oscillations.  One  form  of  the  invention  spe- 
cifically described  utilizes  “the  effect  of  an  electrostatic 
field  upon  the  discharge  of  cathode  particles  in  a vacuum 
tube”  as  a means  of  electrically  communicating  energy  in 
a tube  in  such  manner  as  to  add  energy  to  the  oscillating 
circuit  in  synchronism  with  the  oscillations. 

In  recent  years  great  improvements  have  been  made  in 
thermionic  tubes,  whereby  the  effect  of  an  electrostatic 
field  set  up  between  the  cathode  and  a third  control  elec-  ' 
trode,  or  grid,  controls  in  a highly  efficient  manner  the 
flow  of  energy  between  the  cathode  and  the  anode.  This 
apparatus  is  so  associated  with  an  oscillating  circuit  that 
the  oscillations  act  through  the  control  electrode  to  pro- 
duce the  electrostatic  commutating  field  and  the  variations 
in  anode  current  thus  produced  supply  high  energy  to  the 
oscillating  circuit. 

In  the  vacuum  tube  oscillator  as  ordinarily  employed 
today,  a three  electrode  thermionic  tube  with  its  appro- 
priate source  of  direct  current  energy  is  coupled  to  an 
oscillating  circuit  with  a feed-back  connection,  whereby 
the  flow  of  energy  through  the  tube  is  controlled  bv  the 


Figure  1 — Showing  inductive  coupling  of  the  oscillating  circuit  to  the 
generator  circuit 


oscillations,  and  energy  is  supplied  to  the  oscillating  cir- 
cuit in  synchronism  with  the  oscillations.  Ordinarily  the 
oscillating  circuit  is  directly  connected  to  the  thermionic 
generator  tube,  the  feed-back  connection  being  associated 
with  this  circuit  in  any  one  of  several  ways. 

The  result  of  this  arrangement  is  an  oscillating  current 
whose  wave  form  is  very  far  from  sinusoidal.  This  is 
due  to  the  fact  that  the  wave  form  of  the  energy  supplied 
is  not  itself  sinusoidal,  and  the  disposition  and  the  pro- 
portions of  the  oscillating  circuit  are  such  that  it  is  in- 
capable of  smoothing  out  harmonics.  As  a consequence, 
when  it  is  desired  to  secure  an  approximately  pure  wave 
form  from  such  a device  it  is  usual  to  employ  filters  or 
other  equivalent  devices  to  sift  out  overtones. 

Vreeland’s  invention  provides  means  whereby  a current 
wave  of  great  purity  may  be  secured  directly  without  the 
use  of  filters  or  other  extraneous  apparatus. 

An  oscillating  circuit  when  fed  by  a source  of  energy 
whose  wave  form  is  not  sinusoidal  will  execute  approxi- 
mately pure  sinusoidal  oscillations  only  if  its  inductance 
and  capacity  reactances  are  large  with  respect  to  the  other 
impedances  of  the  system  with  which  it  is  associated.  The 
thermionic  tubes  ordinarily  employed  possess,  usually,  a 
high  and  sometimes  a very  high  impedance  and  it  is  usual- 
ly impracticable  to  construct  an  oscillating  circuit  of  suf- 
ficient reactance  to  be  a “stiff”  oscillator  when  connected 


directly  to  such  a tube.  By  means  of  the  present  inven- 
tion it  is  possible  to  use  an  oscillating  circuit  of  moderate 
capacity  and  inductance  reactance  which  is  nevertheless 
capable  of  oscillating  with  very  pure  wave  form.  The 
requisite  stiffness  of  the  oscillating  system  is  secured  by 
coupling  the  oscillating  circuit  to  the  tube  and  its  asso- 
ciated circuits  by  a stepdown  coupling  whereby  the  effec- 
tive impedances  of  the  tube  circuit,  as  affecting  the  oscil- 
lating circuit,  are  greatly  reduced  and  the  distortions  of 
wave  form  of  the  energy  supplied  are  minimized. 

In  the  drawing,  figure  1 shows  the  circuit  arrangements 
of  one  embodiment  of  the  invention  in  which  the  oscillat- 
ing circuit  is  coupled  to  a generator  circuit  by  an  induc- 
tive coupling.  Figure  2 shows  an  arrangement  in  which 
an  electrostatic  coupling  is  employed. 

In  the  arrangement  of  figure  1,  T,  is  a three-electrode 
thermionic  bulb  having  the  usual  hot  filament  with  heat- 
ing battery,  anode  and  grid  or  control  electrode.  The 
tube  or  generator  circuit  includes  the  inductance  coils  A 


and  B,  the  latter  connected  to  the  anode  and  the  former 
to  the  grid  which  by  their  mutual  inductance  accomplish 
the  usual  feed-back  function,  the  anode  and  grid  being 
connected  to  points  of  opposite  potential  and  the  filament 
to  an  intermediate  point.  The  generator  circuit  is  com- 
pleted through  a stopping  condenser  Cx  across  which  the 
anode  battery  B-2  is  connected. 

The  oscillating  circuit  is  connected  to  the  generator 
circuit  through  inductive  coupling  of  the  coils  A and  B 
to  the  secondary  coil  S,  having  a relatively  small  number 
of  turns,  whose  circuit  is  closed  through  the  main  capacity 
C and  inductance  L of  the  oscillating  circuit.  The  coil  S 
is  preferably  closely  coupled  to  the  coils  A and  B.  By 
virtue  of  the  step-down  action  of  the  transformer  A,  B 
and  S,  the  oscillating  circuit  may  be  made  a stiff  oscillator 
with  moderate  values  of  inductance  and  capacity  react- 
ances while  the  close  coupling  provides  an  efficient  energy 
transfer. 

By  a close  coupling  is  meant  a coupling  whereby  the 
coil  S embraces  the  major  portion  of  the  field  of  the  coils 
A and  B,  thus  making  the  generator  circuit  practically 
aperiodic  and  subject  to  the  frequency  control  of  the  oscil- 
lating circuit.  The  effect  on  the  oscillating  circuit,  how- 
ever, is  equivalent  to  a loose  coupling,  inasmuch  as  the 
inductance  of  the  coil  S is  small  compared  to  the  induct- 
ance L.  The  oscillating  circuit  is  therefore  effective  in 
selecting  oscillations  of  its  own  frequency  to  the  practical 
exclusion  of  other  frequences,  notwithstanding  the  rel- 
atively small  absolute  values  of  its  reactance  while  the 
reactances  of  the  coils  A and  B may  be  made  comparable 
to  the  tube  impedances,  thereby  providing  an  efficient 
energy  transfer.  Figure  2 shows  a purely  electrostatic 
coupling.  Here  the  generator  circuit  includes  condensers 
A-l  and  B-l  of  reactances  comparable  to  the  tube  imped- 
ance, and  a third  condenser  S-l  of  relatively  small 
reactance  which  serves  as  a step-down  electrostatic  coup- 
ling between  the  generator  circuit  and  the  oscillating  cir- 
cuit including  the  coil. 
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A Laboratory  Radiophone 

By  Allen  H.  Wood,  Jr. 


'T'HE  amateur  of  today  is  fortun- 
ately  in  an  advantageous  position 
to  build  and  successfully  operate  a 
radiophone.  Formerly,  inability  to  buy 
vacuum  tubes  and  other  constructional 
parts  proved  a serious  handicap  to  the 
wireless  enthusiast,  and  rather  than  go 
to  the  necessary  trouble  of  locating  and 
building  the  various  parts  of  a radio- 
phone, he  devoted  his  time  and  money 
to  the  construction  of  conventional 
spark  transmitters.  Many  of  the  ama- 
teurs would  gladly  have  devoted  the 
time  and  trouble  necessary  to  construct 
the  apparatus,  but  information  was 
lacking  in  regard  to  details.  Condi- 
tions have  so  changed  that  at  present, 
all  the  necessary  material  and  informa- 
tion for  the  construction  of  a wireless 
telephone  is  readily  obtainable. 

The  radiophone  hook-ups  offer  three 
distinct  forms  of  communication : 
voice,  buzzer  modulated  telegraphy, 
and  continuous  wave  telegraphy. 

It  is  the  aim  of  this  article  to  give 
a detailed  description  of  a radiophone 
embodying  the  three  forms  of  com- 
munication mentioned  above.  This 
phone  will  radiate  about  .5  of  an  am- 
pere and  with  the  average  antenna  will 
have  a speaking  range  of  thirty  to  forty 
miles  depending  upon  local  circum- 
stances. The  telegraphic  range  of  the 
same  set  will  be  much  greater  in  the 
case  of  buzzer  modulation  and  still 
greater  when  continuous  wave  radia- 
tion is  employed. 


The  various  instruments  are  mounted 
on  a inch  bakelite  panel  and  en- 
closed in  a wooden  cabinet.  Dimen- 
sions of  panel  and  cabinet  are  omitted 
as  they  will  vary  with  personal  taste. 

Some  source  of  high-potential  direct 
current  is  necessary,  preferably  a 
motor-generator,  but  vacuum  tube- 


and  baked  may  be  substituted  if  the 
bakelite  tubing  is  not  available.  For 
the  average  amateur  antenna,  twenty- 
eight  tum§  of  heavy  Litzendraht  will 
be  sufficient  inductance,  to  keep  the 
phone  below  350  meters.  The  wire 
should  be  spaced  3-16  inch  from  the 
adjacent  turn.  If  bakelite  tubing  is 


Figure  1 — Front  view  of  panel 


rectified  alternating  current  or  storage 
batteries  can  be  used.  Two  Western 
Electric  VT2  bulbs  should  be  used  if 
possible,  but  Marconi  Class  II  tubes 
may  be  substituted. 

An  antenna  condenser  is  shown  in 
the  wiring  diagram,  figure  3,  but  this 
is  not  necessary  if  the  phone  is  to  be 
used  on  one  wavelength  only.  If  sev- 
eral wave-lengths  are  desired,  the  con- 


used,  a thread  can  be  cut  on  the  out- 
side diameter  just  deep  enough  to  sup- 
port the  wire.  A tap  is  soldered  onto 
the  fourteenth  turn,  and  a lead 
brought  out. 

Three  meters  are  used.  A hot-wire 
meter  of  0 - 1 amp.  range  for  the  an- 
tenna current,  a milliammeter  of 
0 - 200  milliamperes  for  the  plate  cur- 
rent, and  an  ammeter  0-5  amperes 


The  arrangement  of  the  apparatus  denser  becomes  a necessity.  A bal- 

can  be  made  according  to  individual  anced  condenser  of  .001  mfd.  capacity 

taste,  but  figure  1 indicates  an  arrange-  is  a satisfactory  instrument  to  use  in 
ment  which  has  proven  very  satisfac-  this  position. 

tory.  Whatever  design  or  arrangement  The  antenna  inductance  is  wound  on 
is  determined  upon,  keep  in  mind  that  a bakelite  tube,  3 inches  in  diameter, 

the  shorter  the  leads,  the  better  the  5 inches  long,  with  % inch  walls, 

results.  Cardboard  tubing,  soaked  in  shellac 


for  the  filament  current.  Weston 
meters  are  suggested,  but  any  meter 
with  correct  ranges  and  constants  may 
be  used. 

Two  closed  core  transformers  are 
necessary — the  transformer  employed 
in  the  plate  circuit,  and  the  microphone 
transformer.  A complete  description 
of  the  construction  of  these  coils  is 
given  in  figure  2. 

Two  jacks  are  introduced,  one  for 
the  microphone,  and  the  other  for  a 
key  to  be  used  with  the  buzzer  modu- 
lation. If  undamped  telegraphy  is  also 
desired,  a condenser  of  .0005  mfd. 
capacity  should  be  inserted  between 
the  grid  and  the  antenna  inductance, 
and  shunted  by  a key.  When  the  key 
is  open,  the  tube  is  paralyzed  by  the 
negative  charges  on  the  grid  and  will 
stop  oscillating.  As  soon  as  the  key 
is  depressed,  the  negative  charge  is 
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dispelled,  and  the  tube  is  at  liberty  to  cut  in  the  cabinet.  This  will  help  to  upon.  In  nearly  every  instance  where 

function  again.  If  this  condenser  and  disperse  the  heat  and  also  give  the  two  tubes  are  used,  one  will  be  found 

key  are  used,  it  is  well  to  keep  in  mind  operator  access  to  the  bulbs  in  case  a to  be  the  better  oscillator, 

that  while  using  the  microphone  or  change  is  necessary.  If  for  some  reason  everything  seems 

buzzer  modulation,  the  condenser  in  A six-volt  storage  battery  is  used  to  to  be  dead,  check  up  wiring  and  polar- 
the  grid  circuit  should  be  shunted,  light  the  filaments  and  supply  the  mic-  ities  again.  Another  cause  of  failure 

either  by  a small  switch,  or  by  screw-  rophone  current.  Filament  rheostats  to  oscillate  is  due  to  not  enough  Rla- 

ing  the  key  down.  are  unnecessary,  but  if  their  use  is  de-  ment  brilliancy.  Sometimes  .1  ampere 

A battery  of  about  20  volts  poten-  sired,  it  is  advisable  to  use  8 or  10  difference  in  the  filament  current  marks 

tial  is  placed  in  series  with  the  second-  volts  instead  of  six.  the  dividing  point  between  success  and 

ary  of  the  microphone  transformer  in  All  connections  should  be  made  of  failure  to  oscillate. 


order  to  keep  the  curve  of  the  modu- 
lator bulb  at  a proper  point  to  prevent 
modulator  - blocking  and  resultant 
speech  distortion.  The  polarity  of  this 
battery  is  important,  and  extreme  care 
should  be  taken  that  the  negative  side 
is  connected  to  the  transformer  and 
thence  to  the  grid  of 'the  modulator 
tube.  Any  one  of  the  numerous  block 
B batteries  of  22.5  volts  potential  on 
the  market  can  be  used. 

The  condenser  used  in  the  plate  cir- 
cuit. indicated  on  the  wiring  diagram 
as  H,  should  be  constructed  of  mica 
and  copper  foil,  mounted  between  two 
strips  of  bakelite.  The  capacity  is  .01 
mfd.  This  condenser  is  a standard  size 
and  can  be  obtained  from  any  dealer 
of  radio  supplies. 

The  tube  sockets  should  be  fastened 
to  a bakelite  shelf  and  mounted  in  the 
rear  of  the  panel.  Two  holes  or  a small 
door  directly  over  the  tubes  should  be 


No.  16  bare  copper  wire  covered  with 
rubber  or  cambric  tubing,  and  all 
joints  should  be  securely  soldered. 

When  the  set  is  completed  and  ready 
for  trial,  shunt  a condenser  of  about 
.001  mfd.  across  the  antenna  and 
ground  leads.  As  the  resistance  of  this 
condenser  is  low,  this  will  serve*to  test 
the  phone  and  will  allow  the  operator 
to  see  whether  his  set  is  functioning 
properly  before  it  is  connected  to  the 
antenna. 

When  the  bulbs  are  lit,  the  radiation 
meter  should  indicate  about  .8  amperes 
when  the  plate  current  is  100  milli- 
ainperes,  and  the  filament  meter  in- 
dicates about  2.9  amperes.  Plate  cur- 
rent in  excess  of  100  tnilliamperes  is 
apt  to  prove  disastrous  to  the  bulbs  and 
consequently  the  current  should  not  be 
allowed  to  go  beyond  that  point. 

Change  the  tubes  back  and  forth 
until  the  best  oscillator  is  determined 


When  the  operator  has  satisfied  him- 
self that  the  phone  is  functioning  cor- 
rectly, the  condenser  is  removed  and 
antenna  and  ground  substituted.  The 
radiation  drops  to  between  .4  — .5  due 
to  the  increased  resistance. 

Good  modulation  is  indicated  by  a 
slight  falling  off  of  the  antenna  cur- 
rent while  speaking  into  the  micro- 
phone. 

When  a buzzer  is  used,  reduce  the 
plate  voltage  and  filament  current,  as 
the  buzzer  will  cause  a heavier  plate 
current  to  be  drawn  than  will  the 
microphone. 

A radiophone  similar  to  the  one 
described  above  has  been  in  use  for 
six  months  and  has  given  unfailing 
performance  and  satisfaction,  and  it  is 
to  be  hoped  that  we  will  hear  many 
more  phones  in  operation  when  the 
radio  season  opens  again  next  fall. 


A Telephone  Extension 

By  Eugene  S.  Pearl 

A GREAT  many  amateurs,  whose  ncct  the  headphones  with  either  the  B the  headphones  will  be  in  circuit, 
radio  rooms  are  located  at  a dis-  detector  or  telephone  circuit.  The  causing  no  indication  at  central,  thus 
tance  from  the  Bell  telephone  installed  switch  C takes  the  place  of  the  tele-  permitting  the  operator  to  hear  when 
in  their  homes,  would  greatly  appre-  phone  hook  switch,  and  being  selective,  the  line  is  in  use.  With  C in  contact 

date  an  extension  telephone  at  their 
wireless  table,  which  would  enable 
them  to  answer  a phone  call  from  their 
radio  rooms,  instead  of  having  to  leave 
while  communicating  with  some  ama- 
teur by  radio.  By  referring  to  the 
diagram,  an  arrangement  is  shown 
w hich  will  accomplish  this  object.  The 
upper  part  shows  the  regular  phone 
box  with  its  desk  telephone ; the  lower  it  enables  the  wdreless  operator  to  ob-  with  A and  B there  is  a regular  tele- 
part shows  the  addition  to  be  made,  tain  several  combinations  not  possible  phone  circuit.  With  C in  contact  with 

The  switch  “S”  is  an  ordinary  pole  w-ith  the  regular  telephone.  A alone  the  transmitter  is  in  circuit 

changing  switch  that  is  used  to  con-  With  switch-blade  C in  contact  with  alone. 
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An  Efficient  Wavemeter 


By  E.  Singer 


Constructional  detail  and  graphic  chart 


HP  HE  instrument  herein  described  is 
a wavemeter  of  simple  construc- 
tion, consisting  of  an  inductance  in  se- 
ries with  a capacity  and  an  indicating 
device  as  shown  in  the  diagram. 

The  capacity  used  is  a Murdock  23- 
plate  condenser.  The  inductance  con- 
sists of  20  turns  of  No.  20  double  silk 
covered  wire  wound  on  a piece  of  tub- 
ing whose  outside  diameter  is  3!4 
inches.  The  length  of  the  tubing  is  1 1 '> 
inches,  with  the  winding  starting  at  l/% 
inch  from  edge  F.  The  end  of  the 
winding  goes  through  a small  hole  at 
E and  terminates  on  the  brass  strip  A. 
The  other  end  of  the  winding  termi- 
nates on  the  outside  of  the  tubing  on 
the  lug  of  the  socket  marked  D.  The 
dotted  double  line  represents  the  two 
ends  of  the  winding.  The  line  running 
from  E to  A and  from  C to  B are  wires 
on  the  inside  of  the  tubing. 

The  strips  A and  B are  made  of 
brass  1/16  inch  thick,  \y2  inches  long 
and  l/2  inch  wide.  They  are  held  to  the 
tubing  by  6/32  screws  34  inch  from 


T N the  designing  and  construction  of 
panel  and  cabinet  types  of  radio  in- 
struments it  is  necessary  that  scales  or 
other  position  indicators  be  used  with 
the  controls.  Stamped  lettering  is  not 
easily  provided  where  the  equipment 
is  limited.  Neither  do  scales  or  dials 
always  apply  to  the  position  given 
them.  When  made  to  order  they  are 
too  costly. 

Recently  a number  of  calibration  and 
position  indicators  were  desired.  They 
were  to  be  of  uniform  dimensions  and 
design,  yet  having  indicating  lettering 
and  directions  each  different  from  the 
other.  By  using  uniform  mountings 
and  placing  suitable  indicators  back  of 
them,  a very  attractive  arrangement 
was  secured. 

In  the  following  figures  the  hard 
rubber  plates  were  cut  from  discarded 
battery  jars.  After  laying  off  the  de- 


edge G.  The  strips  are  connected  to 
the  tubing  directly  opposite  the  bind- 
ing posts  on  the  condenser,  as  shown 
in  the  photograph  or  sketch. 

The  indicating  device  consists  of  a 
receptacle  for  a miniature  lamp  with 
the  porcelain  portion  removed  and  the 
socket  proper  mounted  on  the  tubing 

Indicator  Mounting 

By  D.  R.  Clemons 


Dimensions  and  construction  of  the  indicator 
mounting 


as  shown  in  figure  2.  The  center  con- 
tact screw  holds  the  socket  to  the  tub- 
ing. The  lamp  used  is  a 2.5  volt  Mazda 
lamp.  The  socket  is  mounted  midway 
between  the  two  strips.  The  wire  CB 
connects  lug  C with  strip  B.  The  coil 
was  given  one  coating  of  shellac  after 
it  had  been  wound. 


sign  on  a piece  of  rubber,  the  opening 
was  removed  by  drilling  small  holes 
within  it,  breaking  out  the  piece  and 
sandpapering  the  edges.  Screw  holes 
were  drilled  after  the  plate  was 
grained  by  stroking  it  across  coarse 
sand  paper. 

For  each  plate  a piece  of  celluloid 
was  cut  to  the  same  outside  dimensions 
as  the  plate.  With  drawing  instru- 
ments the  scales  and  lettering  was 
drawn  within  a space  corresponding  in 
size  to  the  opening — heavy  opaque 
drawing  paper  being  used.  The  cellu- 
loid lies  between  the  scale  and  the  rub- 
ber plate  all  three  being  screwed  to  the 
panel  front  as  shown  in  figures  2 and 
3.  The  celluloid  protects  the  lettering. 
It  really  is  a small  window.  Such 
mountings  function  and  appear  well 
with  the  instrument.  Three  different 
patterns  are  shown  in  the  drawings. 


Letter! 
2 SA 
2SC 
2SI) 

2SF. 
2SF 
2 SO 
2SH 
2SI 

M 

2 SN 

2SO 

2SP 

2SR 

2SS 

2 SU 

2SV 

2SW 

2SX 

2SY 

2SZ 


2TA 

2TC 

2TD 

2TE 


Second  District  Call  Letters  of  Amateur  Stations 


( Continued  from  July  Wireless  Age) 


Power.  Name  and  address. 

21  J.  P.  Holder.  467 l/a  Quincy  St.,  Brooklyn. 

50  Jos.  T.  Stantley.  1 Hampton  Court  Ter.,  Jersey  City,  N.  J. 

50  O.  Dickinson,  Albertson  St.,  Hyde  Park,  N,  Y. 

500  Chas.  P.  Van  Duzer.  34  Marion  Ave.,  Tompkinsville,  N.  Y. 
36  Alan  S.  Knllock.  9133  120th  St.,  Richmond  Hill,  N.  Y. 

90  Fred  T.  May.  143  High  St.,  Montclair,  N.  J. 

500  II.  S.  Schanck,  92  Main  St.,  Keyport,  N.  J. 

50  K.  F.  Pflngcr.  682  East  233d  St.,  New  York  City. 

36  K.  \V.  Schlitz,  28  Jefferson  St.,  Brooklyn. 

12  Barnet  Trotsky,  308  West  147th  St.,  New  York  City. 

1000  N.  C.  Cowjter.  454  Merrick  Rd.,  Lynbrook,  N.  Y. 

400  J.  E.  Johnston,  1379  Clay  Ave.,  New  York  City. 

600  G.  Bleilevens.  318  33d  St.,  Woodcliff  on  Hudson,  N.  J. 

490  R.  I.  (iratzner.  802  West  181st  St.,  New  York  City. 

300  G.  E Burghard.  1 East  93d  St.,  New  York  City. 

440  G.  Fink.  315  Lenox  Rd.,  Brooklyn. 

250  J.  Dejonge.  218  DcMott  Ave.,  Clifton,  N.  J. 

250  S»  P.  Sumn,  1412  Charlotte  St.,  New  York  City. 

50  Geo.  H.  Sutton.  323  Crooks  Ave.,  Paterson,  N.  T. 

30  H.  Wm.  Muller,  203  East  2 1st  St.,  New  York  City. 

1000  J.  D.  MacKmght,  Y.  M.  C.  A.,  1st  St.,  Troy,  N.  Y. 

24  F.  Grunaller.  873  Broadway,  Brooklyn,  N.  Y. 

90  J.  B.  Milkiewitz.  876  East  179th  St.,  New  York  City. 

50  T,  M.  Dugan.  14  Elm  PI..  Red  Bank,  N.  J. 

440  Victor  H.  Bentzig,  165  Woodmere  PI.,  Richmond  Hill,  N.  Y. 


Letters. 

Power. 

2TF 

1000 

2TC. 

485 

2TH 

50 

2TI 

25 

2TJ 

1000 

2TK 

1000 

2TM 

250 

2TN 

12 

2TO 

500 

2TP 

1000 

2TS 

250 

2TT 

12 

2TU 

50 

2TW 

500 

2TX 

50 

2UA 

800 

2l!B 

500 

2UC 

500  i 

2UD 

1000  ' 

SUE 

440 

2VG 

iooo  : 

2VH 

is  : 

2 VI 

ioo  ; 

2UT 

550  . 

2UL 

50  1 

Name  and  address. 

G.  E.  Franklin,  1 Cherry  St.,  Schenectady,  N.  Y. 


G.  K.  Thompson,  139  Maplewood  Ave.,  Maplewood,  N.  J. 
. F.  Hunter,  599  Monroe  Ave.,  Elizabeth,  N.  J. 


Thos. 


in 


A.  F'rancis,  133  Bank  St.,  Newark,  N.  T. 
P.  Thornton.  922  Central  Ave.,  Westfield, 


Y. 


..  N.  J. 

Frank,  271  Palisade  Ave.,  Union  Tlill,  N.  J. 

J.  Mindick,  158  Columbia  Ave.,  Newark,  N.  J. 

L.  P.  Hanscr,  1477  Bushwick  Ave.,  Brooklyn,  N.  Y. 

R.  S.  Otto,  730  Sherman  Ave.,  Plainfield^  N.  T. 

H.  G.  Mustermann,  112  Morgan  St.,  Union,  N.  T. 

T.  E.  Schreyer,  72  Ridgewood  PI.,  Staten  Island,  N. 

A.  Rechert,  181  Waverly  PI.,  New  York  City. 

H.  A.  Kienzle,  501  East  84th  St.,  New  York  CiW. 

T.  M.  Sackheim,  516  We9t  174th  St.,  New  York  City. 

J.  P.  McClary,  88  Front  St.,  Keyport,  N.  J. 

R.  W.  E.  Decker,  7 Odell  Ave.,  White  Plains,  N.  Y. 

J.  A.  Bergner.  1421  East  10th  St.,  Brooklyn,  N.  Y. 

C.  B.  Urban,  515  St.  Marks  Ave.,  Westneld,  N.  J. 

Uda  B.  Ross,  586  West  187th  St.,  New  York  City. 

T.  A.  Erhard,  311  Maple  St.,  West  Hoboken,  N.  J. 
L.  E.  Bonduaux,  924  East  169th  St.,  New  York  City. 

H.  L.  Bock,  252  West  149th  St.,  New  York  City. 

Harold  J.  Illich,  715  Tilden  St.,  Williamsbridge,  N.  Y.  C. 
A.  H.  Knights,  862  Hewitt  PL,  New  York  City. 

C.  L.  Wood,  305  Willow  Ave.,  Lyndhurst,  N.  J. 
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The  Construction  of  a Portable  Antenna 
Suitable  for  Use  in  Vacation  Days 

By  F.  C Brockman 


HTHE  antenna  equipment  described 
here  is  simple,  easily  erected  and 
light  enough  to  be  carried  by  one  per- 
son. It  consists  of  two  masts,  each  21 
feet  high,  a single  wire  antenna  75 
feet  long,  a counterpoise  of  the  same 
length,  and  four  reels  for  the  antenna, 
counterpoise,  and  guy  ropes.  The 
principal  dimensions  are  given  for 
those  who  wish  to  follow  them.  Minor 
dimensions  are  omitted  as  the  amateur 
usually  has  a stock  of  odd  parts 
which  he  can  contrive  to  use. 

Figure  1 shows  the  construction  of 
a mast  section.  It  is  made  of  spruce, 
poplar,  white  pine,  or  some  other 
available  light  wood  of  sufficient 
strength.  Its  length  is  7 feet,  which 
is  convenient.  Longer  sections  be- 
come cumbersome,  while  shorter  sec- 
tions require  more  joints,  which  often 
introduce  weakness  if  improperly 
made.  A 6"  piece  of  \}i"  O.D.  by 
1 ]/i,"  I.D.  seamless  steel  or  brass  tub- 
ing is  shown  at  b.  It  is  pinned  to  the 
mast  by  an  iron  or  brass  pin  of  % to 
Y\"  diameter  as  at  e.  Provide  three 
5/16"  holes,  d,  spaced  120  degrees 
apart  and  with  their  centers  from 
the  open  end  of  the  tube.  These  holes 
receive  the  hooks  on  the  ends  of  the 
antenna  and  guy  ropes.  A 3"  piece 
of  standard  size  tubing  1*4"  O.D.  by 


(FIRST  PRIZE,  $10.00) 

1J4"  I.D.  shown  at  a,  can  readily  be 
purchased.  Takd  a light  cut  off  the 
smaller  tube  to  make  it  fit  into  the 
larger  one  snugly.  This  had  better 
be  done  in  a lathe  if  one  be’  available, 
otherwise  it  can  be  worked  down 
with  emery  cloth.  Force  the  tube 
onto  the  end  of  the  section,  drill 
diametrically  and  countersink  for  a 
pin,  c,  made  of  iron  or  brass  wire 
about  % to  YY'  in  diameter.  Rivet 
the  ends  of  the  pin  and  file  flush  with 
the  tube.  Paint  the  section  an  olive 
drab  , color,  leaving  the  inside  of  the 
large  tube  and  the  outside  of  the 
small  tube  clear.  If  they  are  of  steel 
give  them  a thin  coat  of  oil  occa- 
sionally to  prevent  rust. 

Make  six  such  sections  and  you 
will  have  two  masts  each  21'  high. 
They  are  all  alike  and  therefore  inter- 
changeable, which  facilitates  erection. 
The  sections  are  carried  in  one  bundle. 
Procure  a double  book  strap  or  bundle 
carrier  having  a suitcase  handle  and 
straps  fitted  with  spring  buckles.  Use 
this  in  the  middle  of  the  bundle  and 
one  single  book  strap  with  spring 
buckle  near  each  end.  By  using  addi- 
tional straps  the  four  reels  and  the 
stakes  may  be  attached  to  the  masts 
and  the  whole  outfit  carried  by  one 
person. 


Small  M$  of  Big  Inferos 

rl 

A Meeting  Place  for  Buyers  and  Sellers 

Space  in  (his  department  costs  only  25c  a line.  Minimum  space  8 lines.  Payable  in  advance. 

BAKELITE  PANELS  bevelled,  grained,  drill- 
ed, tapped,  and  countersunk  to  your  order.  Send 
plan  for  estimate.  Satisfaction  guaranteed  or  a 
new  panel  free  of  charge.  XX  Bakellte  Dllecto. 
7/32”  X 12”  x 12”.  *3.05 — 7/32”  x 12”  x 18”.  34.50. 
A.  K.  LA1NG,  RADIO  SUPPLIES.  PELHAM 
MANOR.  N.  Y. 


TELEGRAPHY  (both  Morse  and  Wireless)  and 
Railway  Accounting  taught  quickly.  Tremen- 
dous demand.  Big  salaries.  Great  opportunities. 
Oldest  and  largest  school;  established  43  years. 
All  expenses  low— can  earn  large  part.  Catalog 
free.  DODGE'S  INSTITUTE.  N St.,  Valparaiso, 
Indiana. 


Special  Summer  Sale  of  Ground  Wire  No.  4 
Triple  Braid  Rubber  Covered  8c  per  ft.  plus 
postage.  37.00  buys  the  100  ft.,  wt.  17  lbs.  100  ft. 
100  Amp.  600  Volt  Lightning  Switches,  34.  We 
stock  everything  worth  while  in  wireless.  Have 
you  written  us  lately?  RADIO  EQUIPMENT 
CO.,  630  WASHINGTON  ST.,  BOSTON.  11. 
MASS. — LET  I'S  QUOTE  YOU. 


Wireless  supplies  especially  for  the  atrA'eiw. 
Magnet  wire,  brass  and  sine  rod.  Inductance 
tube*.  Standard  wireless  knob  and  lever  1(0. 
Swltoh  points  and  screws  8So  dosen.  One  pleoe 
point  with  screw  stud  and  nut  40c  dosen. 
NOVOTOY  RADIO  SHOP.  SO  West  fth  at.. 
Charlotte.  N.  C. 


"WHAT  YOU  WANT  TO  SAY  AND  HOW  TO 
SAY  IT."  By  W.  J.  Hernan,  In  French. 
Spanish,  Italian  and  German.  2Cc  each; 
Russian  (cloth  bound),  60c. 

The  best  little  books  In  the  world  for  the 
traveler  or  student.  They  oontaln  the  phrases 
and  sentences  most  used  and  give  the  phonetic 
spelling  that  enables  you  to  get  the  correct  pro- 
nunciation at  the  first  try.  Satisfaction  or 
money  refunded.  WIRELESS  PRESS,  loo.,  326 
Broadway,  New  York  City. 


FOR  SALE. — The  following  slightly  user 
equipment  will  be  sacrificed.  Make  offer  for  th< 
lot,  or  in  part.  DeForest  Audion,  No.  RJ6/55 
Deforest  Audion  Ampllfler,  Type  EJL;  Clapp 
Eastham  Tuning  Set;  Murdock  Rotary  Spar) 
Gap,  1/10  H.  P. ; Clapp- Eastham  Key;  Antennai 
8witch:  Holtzer-Calbot  Receivers,  1.600  ohms 
4 Resistance  Switches;  P Murdock  Condensers 
No.  483;  Clapp-Eastham  Ammeter,  0-10  amps 
Address  Lee  H.  Harris,  Amltyvllle,  L.  I 

NEW  BOOK 

Besides  the  books  described  on  pages  33.  37 
and  39,  we  offer  the  following:  Ward's  Pockel 

Dictionary  of  Technical  Terms  used  in  Wireless 
price  31.00.  Elgte's  Weather  Book.  32.00,  Edel. 
man's  Experimental  Wireless  Stations.  32.60 
Principles  of  Radio  Telegraphy,  by  Jansky  32.50 
Radio  Communication,  by  Mills,  32.60,  Wlrelesi 
Map  of  the  World  (Cloth).  31.00  Send  all 
orders  to  Dept.  C.  WIRELESS  PRESS.  Inc..  321 
Broadway,  New  York. 


Figure  2 shows  the  construction  of 
the  antenna  and  insulators.  A har- 
ness hook  or  snap  hook  which  will  fit 
into' the  holes  d in  the  tube  b of  figuie 
1 is  shown  at  a.  Six  of  these  hooks 
are  required,  two  for  the  antenna  and 
four  for  the  guys.  An  insulator,  b, 
is  made  preferably  of  XX  black 
dilecto,  3/16  by  ¥&”,  although  hard 
rubber  will  do  as  the  strain  is  not  very 
great.  Links,  c,  are  made  of  No.  9 
iron  wire  bent  into  U-shapes  with  the 
curved  part  of  sufficient  diameter  to 
work  easily  in  the  eye  of  the  hook  a, 
and  with  the  ends  flattened.  Four  of 
these  links  are  needed.  Clamp  one 
end  of  an  insulator  between  the  ends 
of  a link,  with  a hook  in  place,  drill 
two  holes  and  rivet  together  with 
iron,  brass,  or  copper  wire  about  1/16 
to  %"  diameter  as  at  d.  Do  likewise 
with  one  end  of  the  other  insulator. 
Rivet  the  other  two  links  to  the  re- 
maining ends  of  the  insulators. 

For  the  aerial  wire  secure  75'  of 
No.  18  lamp  cord,  although  bare 
stranded  wire  of  the  same  size  will  be 
considerably  lighter.  Loop  the  ends 
through  the  links  on  the  insulators 
as  at  e,  figure  2;  twist  them  back  on 
the  main  wire  and  solder,  using  a 
rosin  and  alcohol  flux,  as  acid  fluxes 
will  soon  eat  through  the  strands  and 
cause  a break.  Secure  a 25'  piece  of 
the  same  flexible  wire,  loop  one  end 
through  one  insulator  link  as  at  f, 
figure  2,  twist  back  on  the  lead  and 
also  around  the  aerial  wire  and  solder. 
Good  soldering  is  essential  as  the 
energy  handled  is  small  and  none 
must  be  lost  in  bad  joints.  Solder  a 
spade  terminal  such  as  is  used  on 
automobile  ignition  cables  to  the  free 
end  of  the  lead  for  connection  to  the 
instruments.  The  aerial  wire  is  now 
complete  with  its  insulators,  down- 
lead, and  hooks  for  securing  to  the 
masts. 

The  counterpoise  is  shown  in  figure 
4.  It  consists  of  75'  of  automobile 
ignition  cable  or  some  other  flexible 
stranded  cable  with  heavy  rubber  in- 
sulation. Solder  a spade  terminal  to 
one  end  and  double  the  other  end 
back  for  about  one  foot  and  tape  se- 
curely so  as  to  insulate  it. 

Figure  5 shows  a guy  rope.  It  is 
made  of  30'  of  3/16"  braided  shade 
cord.  One  end  is  tied  to  a harness 
hook,  a,  the  other  is  looped  through 
a 3"  tent  slide,  c,  by  means  of  which 
the  jfuy  may  be  made  taut.  If  tent 
slides  cannot  be  obtained,  a piece  of 
hard  wood  3"  long,  *4"  by  1"  in  sec- 
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tion,  and  fitted  with  two  yi"  holes  2" 
apart  may  be  used,  or  an  ordinary 
cord  tightener  as  used  on  a drop  light 
will  do  very  nicely.  Four  of  these  guy 
ropes  are  needed. 

Figure  6 shows  the  stakes  to  which 
the  guy  ropes  are  fastened.  They 
should  be  of  hard  wood.  The  loop  of 
the  rope  is  hooked  under  the  notch  to 


this  antenna,  although  two  or  more 
can,  of  course,  do  it  more  quickly. 
First  choose  a suitable  place,  reel  out 
the  antenna  so  that  the  free  end  points 
away  from  the  station  with  which 
communication  is  to  be  carried  on, 
and  find  two  points  about  ten  to  fif- 
teen feet  from  the  ends  of  the  an- 
tenna, and  on  lines  which  make  ap- 


stakes.  Grasp  the  mast  a little  below 
the  middle  and  raise  it  till  it  stands 
at  an  angle,  leaning  towards  the  an- 
tenna. Repeat  this  with  the  other 
mast.  Then  take  up  on  the  guy  ropes 
and  adjust  the  position  of  the  masts 
till  they  are  vertical. 

Figure  7 shows  diagrammatically 
the  parts  laid  on  the  ground.  Figure 


Views  showing  construction  and  method  of  erecting  the  portable  antenna 


prevent  its  slipping  off  the  end  of  the  proximately  120  degree  angles  with  8 shows  the  masts  leaning  against  the 
stake.  it  and  drive  stakes  leaning  away  from  guy  ropes.  Figure  9 shows  the  an- 

Figur^  3 shows  the  reel.  One  car-  the  antenna.  Then  lay  three  mast  tenna  erected, 
ries  the  antenna,  another  the  counter-  sections  at  each  end  of  the  antenna  Set  up  the  apparatus  near  the 
poise,  a third  carries  one  pair  of  guy  with  their  bases  pointing  away  from  down-lead,  reel  out  the  counterpoise, 
ropes,  and  the  fourth  carries  the  other  it.  Join  them  together,  hook  the  an-  laying  it  under  the  antenna.  Loop  the 
pair  of  guys.  The  reels  are  made  of  tenna  and  two  guys  into  the  holes  in  far  end  under  the  mast  to  keep  it 
l/ V hard  wood  as  shown  in  the  figure,  the  topmost  sections  and  loop  the  stretched  out  and  running  parallel  to 
One  person  can  very  easily  erect  other  ends  of  the  guys  over  the  the  antenna. 

The  Construction  of  a Portable  Antenna 


THE  camper  of  today  takes  the 
marks  of  civilization  with  him 
wherever  he  may  go.  He  wants  to 
keep  in  touch  with  the  world  no  mat- 
ter how  far  from  its  centers  of  civili- 
zation he  may  roam,  and  he  turns  to 
science  for  the  gratification  of  this 
whim. 

Through  the  development  of  radio 
telegraphy  and  telephony  during  the 
war,  the  seemingly  impossible  has  not 
only  been  accomplished,  but  has  be- 
come routine  in  operation,  making  it 
entirely  feasible  for  the  camper  to  in- 


By  A.  Hazleton  Rice,  Jr. 

(SECOND  PRIZE,  $5.00) 

elude  in  his  list  of  necessities  a well 
designed  radio  outfit. 


Figure  1 — Exterior  view  of  the  carry  tag  case 


A radio  station,  to  be  of  any  value 
on  a camping  trip  must  be  light  in 
weight,  efficient  in  operation,  and 
easily  moved  from  place  to  place.  All 
of  these  characteristics  are  largely  de- 
pendent upon  the  antenna,  which  must 
be  portable,  if  it  is  to  meet  the  require- 
ments of  the  moat  exacting  amateur. 
The  antenna  which  will  now  be  de- 
scribed is  easily  carried  about,  can  be 
raised  or  reeled  in  without  much  diffi- 


culty, and  incidentally  may  be  so  de- 
signed as  to  include  the  receiving  set 


as  well. 
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The  Corwin 
Indicating  Dial 

recognized  by  Radio  Men  as  a pop- 
ular and  needy  addition  to  any  set, 
has  been  further  improved  and  now 
comes  in  two  sizes,  three  inches 
and  three  and  seven  eighth  inches 
in  diameter. 

This  larger  dial  (3  in.)  fills  the 
general  demand  for  a dial  to  fit  the 
standard  one-quarter  inch  shaft; 
quality  and  workmanship  better 
than  ever. 

3 in.  dial  only,  75c.  With  knob  $1.30 

3 in.  dial  only,  $1,00.  With  knob 
$1.70.  Sent  postpaid  anywhere. 

For  sale  at  all  Radisco 
Agencies 

Ten  cents  brings  our  latest  catalog 
to  you,  describing  the  above  dial 
and  all  standard  radio  apparatus. 

A.  H.  CORWIN  & CO. 

Dept  C3,  4 West  Park  Street 

NEWARK,  N.  J. 
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Dated  May,  June,  August, 
September,  1919  and 
January,  February, 

1920  r 

Send  them  to  ut  and  we  will  extend  your 
subscription  one  month  for  each  copy  you 
send. 

Circulation  Manager 

Wireless  Frees  Inc.,  ISSrSSkcS, 


Supports  are  dispensed  with,  for  at 
best  they  are  cumbersome  affairs  on 
a canoe  trip  or  when  it  becomes  ne- 
cessary to  pack  everything  on  one’s 
back. 

The  most  desirable  method  of  sus- 
pending a portable  antenna,  then,  is 
from  a natural  support,  such  as  the 
limb  of  a tree,  the  roof  of  a house,  or, 
as  will  probably  be  the  case,  between 
two  trees  the  right  distance  apart. 

The  dimensions  given,  therefore, 
are  suggestive  only,  as  the  require- 
ments of  the  individual  will  vary 
greatly. 

The  carrying  case  should  be  built  of 
y2"  oak  or  birch,  as  shown  in  figure  1. 
The  cover  should  be  hinged  at  the 
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Figure  2 — Interior  diagram  of  carrying  case 
. showing  drums 

back  and  two  hooks  and  screw  eyes 
are  used  to  keep  it  securely  closed 
when  it  is  being  carried  about.  The 
case,  when  completed,  should  be 
stained  some  dark  color;  fumed  oak 
is  perhaps  the  best  in  appearance  and 
durability. 

A comfortable  leather  handle 
should  be  fastened  securely  to  the 
cover. 

Several  wooden  drums  in 

diameter  by  2"  long  and  a number  of 
flanges  of  ]/■ i"  stock  and  of  proper 
diameter  should  then  be  turned  out 
on  the  lathe.  The  number  will  de- 
pend entirely-  upon  the  number  of 


wires  to  be  used  in  the  aerial  and  the 
diameter  of  the  flanges.  Litz  wire  is 
the  most  flexible  and  will  reduce  the 
size  of  the  carrying  case  materially; 
the  so-called  “Belden”  cable  and  lamp 
cord,  although  flexible,  are  much 
more  bulky.  When  the  wire  to  be 
used  has  been  decided  upon,  100  feet 
should  be  purchased  and  reeled  up 
roughly  on  a spool  having  a diameter 
of  about  3 Yi"  and  2"  in  length.  In 
this  way  an  estimate  of  the  size  of  the 
flanges  required  may  be  made. 

By  actual  experiment,  two  wires 
have  been  found  to  be  as  efficient  as 
four  for  receiving,  and  the  reader  is 
advised  not  to  carry  more  than  this 
number  for  his  antenna,  each  of  which 
should  be  100  feet  in  length.  This 
length  will  give  the  antenna  a funda- 
mental wave  length  suitable  for  200 
to  800  meter  work. 

In  addition  to  these,  a 60-foot  length 
of  wire  is  required  as  the  lead-in.  This 
length  should  prove  ample  for  all 
practical  requirements. 

If  a two-wire  aerial  is  decided  upon, 
three  drums  will  be  required  for  the 
wire  alone,  together  with  the  neces- 
sary flanges  to  keep  each  in  its  proper 
place. 

In  addition  to  this  a fourth  drum, 
of  the  same  size,  is  necessary  upon 
which  to  wind  the  hoisting  "rope” 
which,  in  order  to  persist  in  our  pol- 
icy of  flexibility,  may  consist  of  a 
heavy  linen  “fish”  line  such  as  is  used 
for  big  game  fish.  A 100-yard  length 
is  necessary  and  it  should  be  cut  into 
two  150-foot  lengths  and  reeled  onto 
the  drum  at  the  same  time.  These 
lengths  will  allow  a maximum  height 
for  th6  antenna  of  75  feet,  which  is 
more  than  ample;  the  average  being 
about  40  feet. 

After  the  flanges  and  drums  have 
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been  turned  out  they  should  be  care- 
fully drilled  through  their  centers  to 
fit  a Yi"  brass  pipe  which  is  to  be 
used  as  the  arbor.  The  arbor  should 
be  sufficiently  long  to  extend  through 
the  front  and  back  of  the  carrying 
case  and  a sufficient  number  of  threads 
should  be  turned  on  each  end  to  en- 
able the  drums  to  be  tightened  so  as 
to  prevent  rotation  by  the  use  of  large 
nuts  and  washers.  A pipe  cap  should 
be  screwed  on  the  arbor  at  the  rear 
and  two  brass  elbows  and  short  lengths 
of  pipe  may  be  screwed  on  at  the  front 
as  shown  to  form  a very  rugged 
handle.  Brass  pipe  flanges  of  suitable 
size  may  be  used  as  the  bearings  and 
should  be  screwed  securely  to  the  out- 
side of  the  carrying  case. 

Similar  flanges  may  also  be  used  as 
guides  for  the  wire  and  ropes  when 
reeling  and  unreeling,  but  they  should 
be  carefully  smoothed  up  on  the  in- 
side with  a round  file  and  emery 
paper.  They  may  then  be  screwed  to 
the  end  of  the  case;  the  center  of 
each  being  about  opposite  the  center  of 
its  respective  drum  and  on  a level  with 
the  maximum  height  of  the  coils. 

Each  end  of  each  antenna  wire 
should  be  provided  with  a “snap” 
hook  which  makes  it  an  easy  matter 
to  fasten  them  to  screw  eyes  in  the 
spreaders.  These  hooks  should  be 
tied  to  the  wire  by  use  of  the  familiar 
bowline  knot.  Screw  eyes  should  also 
be  fastened  to  each  drum  on  the  reel 
so  that  when  being  reeled  up  the  wires 
may  be  merely  inserted  through  the 
“portholes”  from  the  outside  and 
snapped  onto  the  drums. 

The  lead-in  wire  should  have  a tap 
securely  spliced  and  soldered  at  about 
3 feet  from  the  end,  and  securely  sol- 


dered on  each  branch  is  a clamp  like 
those  used  on  transmitting  helices. 

Each  spreader,  when  extended, 
allows  for  a span  of  3 feet  between 
wires,  and  should  be  of  sufficient 
diameter  to  withstand  the  strain.  One 
inch  square,  straight  grained  material 
is  suggested.  Each  half  of  each 
spreader  is  1854"  long,  and  the  two 
halves  should  be  hinged.  When  ex- 
tended, two  pieces  of  strap  iron  may 
be  bolted  opposite  the  hinges  to  main- 
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Figure  3 — Antenna  construction  and  rigging 

tain  rigidity.  In  folding  the  spread- 
ers, however,  it  should  only  be  neces- 
sary to  remove  one  bolt.  A screw 
eye  should  be  fastened  to  each  end 
of  the  spreaders,  both  front  and  back. 

With  the  addition  of  short  lengths 
of  line  fastened  at  each  end  of  the 
spreaders  and  two  electrose  ball  in- 
sulators the  antenna  is  now  com- 
plete and  ready  for  erection. 

This  is  easily  accomplished.  A de- 
sirable spot  is  chosen ; preferably  a 
place  having  but  a few  trees  with 
branches  well  above  the  ground. 
Ropes  and  wires  are  then  unreeled 
and  unfastened.  Each  rope  is  fas- 
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tened  to  an  insulator  which,  when 
used  as  a weight,  can  be  slung  a con- 
siderable height.  There  is  usually  a 
good  tree  climber  in  the  party,  in 
which  case  the  problem  is  much  more 
easily  solved.  After  the  ropes  have 
been  thrown  over  their  respective  sup- 
ports the  spreaders  are  fastened  to  the 
insulators ; the  antenna  wires  bared  at 
one  end;  the  lead-in  wires  clamped 
on;  the  antenna  wires  snapped  into 
the  screw  eyes  on  the  spreaders  and 
we  hoist  away.  Reference  to  the 
drawings  will  undoubtedly  make  it  all 
clear. 

A word  on  “grounds”  may  not  be 
amiss,  for  portable  aerials  and  port- 
able grounds  usually  go  hand  in  hand, 
and  the  one  is  as  essential  as  the 
other. 

Don’t  drive  a short  iron  pipe  into 
the  ground  and  expect  results.  You 
won’t  get  them. 


If  the  experimenter  is  on  a canoe 
trip,  his  one  best  bet  for  a ground 
will  be  in  the  water;  a roll  of  chicken 
wire  has  been  known  to  give  excel- 
lent results  when  placed  under  water. 
Two  additional  lengths  of  wire  may 
also  be  laid  upon  the  ground  directly 
underneath  the  antenna  wires,  thus 
acting  as  a counterpoise,  and  will  give 
good  results.  By  the  addition  of  two 
more  drums  to  the  reel,  these  wires 
may  be  carried  without  inconvenience. 

As  shown  in  the  drawing,  the  re- 
ceiving set  may  be  conveniently 
mounted  on  bakelite  or  hard  rubber 
and  fastened  to  the  inside  of  the 
cover  of  the  carrying  case. 

The  ability  to  literally  take  your 
radio  friends  into  the  woods  with 
you  will  more  than  repay  you  for  time 
and  labor  expended  in  the  construc- 
tion of  this  little  outfit. 


Portable  Mast 

By  C.  R.  Leutz 

(THIRD  PRIZE,  $3.00) 


'T'HE  following  described  portable 
mast  was  designed  for  Boy  Scout 
use  and  was  very  successful  in  prac- 
tice, although  it  required  four  men 
to  erect  it.  However,  a mast  fifty-five 
feet  high  could  not  be  expected  to  be 
raised  quickly  without  four  men. 

It  was  decided  that  one  large  mast 
would  be  a better  proposition  than 
two  small  masts  both  from  the  point 
of  bulk  and  from  the  standpoint  of 
operation  in  service  and  the  weight  to 
erect.  The  type  thought  of  was  a built 
up  hollow  mast.  A model  mast  was 
constructed  and  found  very  satis- 
factory and  a large  type  was  then 
planned  in  accordance  with  the  model. 

The  height  decided  upon  was  fifty- 
five  feet.  An  umbrella  antenna  at 


this  height  was  suitable  for  200-meter 
transmission  and  reception  and  also 
suitable  to  string  a large  antenna  to 
some  high  surrounding  point  for  long 
distance  long  wave  reception.  Out  of 
the  fifty-five  feet,  this  mast  was  di- 
vided into  five  sections,  four  ten-foot 
and  one  fifteen  foot. 

In  the  selection  of  the  wood  a 
strong  light  wood  is  most  desirable, 
say  clear  spruce,  poplar,  basswood  or 
whitewood.  Figure  1 shows  the  cross 
section  of  one  mast  section,  the  lower 
fifteen-foot  piece.  This  is  built  up  of 
six  pieces  of  wood  that  have  pre- 
viously been  cut  and  planed  in  ac- 
cordance with  a template  laid  out  on 
paper.  The  most  successful  manner 
to  build  these  strips  would  be  on  a 
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buss-planer  if  available,  otherwise 
careful  hand  planing  will  have  to  be 
done. 

Four  or  five  octagonal  shaped 
pieces  the  size  of  the  inside  diameter 
of  the  mast  are  cut  to  allow  the  six 
pieces  to  be  assembled  without  falling 
apart.  Gluing  is  done  immediately 
with  the  best  grade  of  flake  fish  glue. 
This  glue  is  bought  in  sheets  and 
should  be  cracked  up  and  boiled  in 
water  to  a consistency  where  it  drops 


turned  down  3/16"  and  9"  back  and  a 
piece  of  steel  tube  driven  on  and  held 
with  countersunk  wood  screws.  At 
the  other  end,  a larger  piece  of  steel 
tube  is  slipped  over  the  outside  of  the 
mast  section  and  held  there  with  wood 
screws.  Nine  inches  protrude  beyond 
the  end  of  the  section  to  receive  the 
opposite  end  of  the  following  section. 
Considerable  trouble  in  making  each 
section  somewhat  smaller  than  the 
next  higher  section  will  be  exper- 
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Construction  and  dimensions  of  the  hollow  wooden  mast 


slowly  on  the  end  of  a stick  after 
dipping.  After  setting  twenty-four 
hours  the  portion  shown  in  dotted 
lines  should  be  turned  off  in  a lathe 
or  planed  off  by  hand,  to  approximate 
a circle.  The  pole  may  then  be  var- 
nished or,  first,  preferably,  covered 
with  a layer  of  airplane  linen  and 
varnished  at  the  same  time.  Valspar 
varnish  will  be  found  entirely  satis- 
factory. 

Figure  2 shows  the  middle  section 
(one  of  four)  fully  assembled.  Notice 
that  on  one  end,  the  wood  has  been 


ienced,  but  it  is  worth  while  if  one 
has  the  time. 

Tube  fittings  are  not  made  for  the 
joint  between  the  last  ten-foot  length 
and  the  first  fifteen-foot  section,  as  a 
swivel  joint  is  placed  there  in  accord- 
ance with  the  sketch,  figure  3.  This 
consists  of  two  iron  castings  to  fit  over 
the  end  of  the  first  fifteen-foot  section 
and  the  joining  ten-foot  section.  The 
purpose  of  this  section  is  obvious 
when  studying  the  sketches. 

Now,  having  the  mast  sections,  tube 
fittings  and  swivel  joint  all  complete, 
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there  remains  the  guy  wires  and  other 
accessories  to  lay  out.  At  the  top  of 
the  mast,  twenty  feet  down  and  just 
above  the  swivel,  an  iron  band  should 
be  placed  around  the  mast  and  fas- 
tened to  prevent  slipping.  Holes 
should  be  provided  to  fasten  guy 
wires,  which  are,  of  course,  the  an- 
tenna wires  as  well.  The  guy  wire 
lengths  can  be  calculated  and  cut  ex- 
actly to  the  required  size.  They 


section  and  this  is  used  as  a gin  pole. 
The  other  sets  of  guys  (two)  are  run 
out  along  the  side  of  the  pole  to  the 
stakes,  their  position  being  measured. 
The  rope  running  to  the.  pulley  is  then 
taken  to  another  iron  stake  and  the 
mast  is  ready  for  the  first  hoisting  op- 
eration. 

One  man  holds  the  left  side  guys 
and  one  man  holds  the  right  side  guys 
while  two  men  pull  on  the  pulley  run- 


The  Radio  Officer*  of  the  NC  planeB, 
after  testing:  all  other  buzzers,  decided 
to  use  the  “Mesco"  on  their  radio  equip- 
ment. The  R-34  was  equipped  with 
two  of  them. 

Why?  Because  of  its  reliability  and 
constancy  in  operation;  greater  output 
efficiency;  ease  of  adjustment;  unaf- 
fected by  extreme  variations  in  weather 
conditions;  exposed  wires  eliminated. 


ftgum-t 


so  that  the  energy  lost  in  light  and 
heat  in  the  operation  of  other  buzzers 
Is  here  conserved  and  radiated  in  the 
form  of  oscillating  energy. 

This  buzzer  maintains  a constant 
note  and  is  recommended  as  an  exciter 
for  checking  wave-meters  where  pure 
note  and  ample  energy  are  required. 
List  No.  Price 

66.  Mesco  Radio  Basser $2.06 
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tains much  that  is  indispensable  to  a 
proper  understanding  of  the  art.  The 
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fully  illustrated  on  high-grade  paper 
stock  with  a two-color  cover,  ana  will 
be  ready  for  mailing  about  May  1. 

We  ask  twenty-five  cents  (MS)  fer 
It— give  yon  a coupon  receipt  which  can 
he  applied  an  any  order  amounting  to 
rive  Dollars  <$&$0)  or  more. 

Do  not  wait  until  some  other  time, 
but  sit  down  now  and  send  your  name 
and  address,  and  get  one  of  the  most 
complete,  comprehensive  and  reliable 
wireless  pamphlets  published. 

lulottu  Electrical  Supply  Company,  Inc. 

Saw  T..4.  17  P.rk  rVc.  St.  Lmb,  UN  Ffm  St. 

CMcac*.  Ht  Se.  Walt  St.  Saa  Fiasdaca,  M4  Mima.  St. 
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Method  of  erecting  the  antenna  mast 


should  not  reach  to  the  ground,  as 
there  is  an  insulator  and  piece  of  rope 
at  the  end  of  each  guy,  as  shown  in 
the  sketch.  Four  iron  stakes  with 
loose  rings  should  be  made,  three  for 
guys  and  one  for  the  erection  op- 
eration. 

The  four  ten-foot  sections  are  first 
placed  in  each  other  at  the  joints  and 
laid  out  along  a smooth  stretch  of 
land.  The  top  and  middle  guy  on  one 
comer  of  the  triangle  is  fastened  at 
the  temporary  clips  that  hold  the  fif- 
teen-foot section  at  right  angles  to  the 
four  ten-foot  sections.  A pulley  is 
fastened  on  the  top  of  the  fifteen-foot 


ning  to  the  gin  pole.  The  mast  may 
buckle  slightly  but  can  be  raised  with- 
out difficulty.  After  the  gin  pole  is 
pulled  to  within  twenty  degrees  or  so 
of  the  ground,  the  pole  can  be  pushed 
to  the  ground.  While  one  man  is  at 
one  of  the  three  sets  of  guys  feeding 
out  as  required,  a fourth  man,  or  two, 
if  available,  should  lift  the  fifteen-foot 
section  up  from  the  ground  to  a verti- 
cal position.  There  are  three  guys  at 
the  swivel  joint,  and  once  the  mast 
is  raised  above  the  forty-five  degree 
position  considerable  assistance  can  be 
given  by  pulling  on  the  guys. 


HOOK  ’ER  TO  YER  BULB 


The  most  wonderful  tuner  in  the  world  for  only  $15.00.  Last  month  this 
tuner  beat  in  a test  one  of  the  NAVY  STANDARDS  at  Alaska. 

1<)  Captains  of  Ocean-going  ships  have  had  their  wireless  operators  install  one  of  our 
tuners  in  the  captain’s  cabin  so  the  exact  time  by  w.reless  can  be  had  without  using  either 

tube.  bell,  or  hand. 

“GREAT !"  says  one  old  sea  dog.  “WHAT  IN  SAM  HILL  WILL  YOU  SMART  ALECS  GET  UP  NEXT?"  European  stations  copied 
in  day  time  and  no  fancy  aerial  is  needed.  A single  wire  about  40  long  by  26  high  will  do  the  trick.  London  amateur  W.  R.  Wade, 
Clifton.  Bristol,  pmmi^  > report  for  the  magazines  to  publish  showing  how  the  amateurs  there  read  our  “sigs”  In  England.  Junk  your 
funny  wound  colls  and  get  a regular  two  pound  tuner  that  you  can  use  during  the  static  season.  20,000  meters  maximum  wave  length. 

Hook  up  on  bottom  of  tuner. 

KNOCKED  DOWN  AND  ASSEMBLED  CONDENSERS 

Which  kind  do  you  want?  Made  for  panel  mounting  and  are  complete  with  scale,  pointer  and  knob.  Used  all  over  the  world 
now  and  still  going  strong.  No  C.  O.  D.  orders.  Add  parcel  post.  Buy  from  your  dealers  and  send  us  his  name  if  he  oannot  supply 
you.  Canadian  amateurs  buy  from  local  dealers  or  write  us  for  nearest  dealer.  Formica  tops  and  bases.  Movable  plates  are  screwed 
on  and  not  damped. 


1 1 plate  knocked  down  - $ 1 .80 

21 - 2.25 

41  - 3.20 

SOLD  BY  YOUR 

T R E S C O 


11  plate  assembled  - $2.75 

21  “ 44  - - 3.25 

41  44  44  - - 4.25 

DEALER  ::  OR 

Davenport,  Iowa. 
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ANOTHER  NEW  BOOK 

Practical  Amateur 
Wireless  Stations 

An  “Experience”  Book 

Containing  the  best  suggestions  of  thirty-three  experimenters  on 

Building,  Installing  and  Operating 
Experimental  Stations  for  Radio  Communication 

(Compiled  by  J.  Andrew  White,  Editor*  THE  WIRELESS  AGE.) 


Introductory  Price  75c 


Paper.  136  pages. 
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Profusely  illustrated. 
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Wireless  awl  100 
Page  Electrical 

CATALOG 


^ JUST  OFF  THE  PRESS 

| Any  radio  amatonr  will  toll  yon  thoro  b bo 
■ catalog  to  taka  tho  placo  of  Duck's,  and  that 
9 it  la  a Smcor  Light  to  guide  you  in  tko 
1 aoloctioa  of  your  apparatus. 


Sand  12c  for  the  Wire  Imam  Catalog  and  6c 
for  the  Electrical  Catalog.  This  amount 
may  bo  doductod  oa  first  dollar  purebaso. 


Groat  coat  of  catalogs  and  low 
prices  prohibit  distribution  otherwise 


THE  WILLIAM  B.  DUCK  CO. 
239-241  Superior  St,  Toledo,  Ohio 


TELEGRAPHY 

(Both  Moras  and  Wirelass'  and  RAILWAY  ACCOUNTING 
taught  thoroughly  and  auickly . Big  salaries  now  paid. 
Great  opportunities  for  advancement.  Oldest  and  largest 
school;  established  46  years.  Endorsed  by  Telegraph,  Rail* 
■way.  Radio,  and  Government  officials.  Excesses  low- 
opportunities  to  earn  large  portion.  Catalog  free. 

aoasCT  UTinilg  s tiraet.gaipetslee.lod. 


Rwopimd  as  tha  largait  and  bait. 


Sand  tan  cant*  for 
dweriptiT*  catalogua  to  Dopt.  D 
M0-902  Pnai.  At..,  N.  W.  Wasbrngtsa,  0.  C. 


Prize  Contest  Announcement 

The  subject  for  the  new  prize  contest  of  our  year-round  series  is : 

“CRYSTAL  DETECTOR  SETS  FOR  USE  WITH 
INDOOR  AND  OUTDOOR  ANTENNAE” 

Closing  date,  October  1,  1920. 

Contestants  are  requested  to  submit  articles  at  the  earliest  practicable 

date. 

Prize  Winning  Articles  Will  Appear  in  the  December  Issue. 

During  the  winter  months  thousands  of  new  amateurs  will  be  setting 
up  small  sets  and  listening-in  while  many  who  have  been  among  us  for 
years  will  once  more  bring  their  old  reliable  crystal  detector  into  use. 
W e should  like  to  hear  something  new  in  crystal  detector  design  and 
hook-up.  Here  is  an  opportunity  for  you  to  help  out  the  newcomer  as 
well  as  the  oldtimer. 


PRIZE  CONTEST  CONDITIONS — Manuscripts  on  the  subject  announced  shore  ere  judged 
bjr  the  Editors  of  Tbs  Wiszuus  Acs  from  the  viewpoint  of  the  ingenionsness  of  the  idea 
presented,  its  practicability  and  general  utility,  originality,  and  clearness  in  the  description. 
Literary  ability  is  not  needed,  but  nestness  in  manuscript  and  drswing  is  taken  into  account. 
Finished  drawings  are  not  required,  sketches  will  do.  The  contest  is  open  to  everybody.  The 
closing  date  ia  given  in  the  above  announcement.  The  Wibklbsi  Acs  will  award  the  following 
prizes:  First  Prize,  $10.00;  Second  Prize,  $5.00;  Third  Prize,  $3.00,  fa  addition  to  the  regular 
apace  rates  paid  for  technical  articles. 

All  manuscripts  should  be  addressed  to  the  Contest  Editor  of  The  Wireless  Age 


The  guys  are  all  the  right  length, 
and  fastened  to  the  insulators.  The 
slack  taken  up  by  the  ropes  running 
from  the  other  side  of  the  insulator  to 
the  iron  stakes  make  the  mast  vertical. 
This  may  seem  like  a difficult  proposi- 
tion, but  if  the  mast  is  constructed 
properly,  the  total  weight  is  only 
about  forty  pounds  from  the  swivel 
joint  up  and  can  easily  be  lifted  as 
described  and  in  a surprisingly  short 
time. 

During  experiments,  four  men 
raised  a mast  of  this  type  completely 
in  twelve  minutes,  and  started  to  re- 


ceive signals  and  then  dismantled  the 
mast  and  was  under  way  in  seven 
minutes. 

Three  upper  sections  were  strapped 
together  for  one  man,  and  one  ten- 
foot  mast  and  the  lower  mast  strapped 
together  for  the  second  man.  The 
third  man  carried  the  iron  stakes, 
pulleys  and  rope  and  storage  battery 
and  the  last  man  carried  the  appara- 
tus. Surprising  results  were  had 
when  the  mast  was  erected  on  top  of 
high  hills  clear  of  surrounding  coun- 
tries. 
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NAUTICAL  ACADEMY 

RADIO,  SCHOOL 


BOSTON  = 


NEW  YORK  Nautical  Academy  established  1804 

CAPTAIN  F.  E.  UTTMARK,  PRINCIPAL 

DREPARES  you  thoroughly  for  Government  License  ex- 
*■  amination  for  Merchant  Marine  and  Commercial  Land 
Radio. 

Special  work  for  second  grade  license  men  in  preparation 
for  raise  of  grade. 

Electrical  and  Radio  Theory  combined  with  laboratory 
practice.  Special  course  in  Vacuum  Tube  and  Radio  Telephony. 
Elementary  and  Advanced  Classes.  Day  and  Evening  Sessions. 
Write,  call  or  phone  for  illustrated  booklet. 

8 STATE  STREET  NEW  YORK,  N.  Y. 

Facing  Battery  Park.  N.  Y.  Telephone,  Bowling  Green  8079 
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Chicago  Amateurs’  Annual  Report 


CHICAGO  now  has  262  amateur 
radio  stations,  according  to  the 
annual  report  made  to  Washington  by 
Charles  C.  Kolster,  United  States 
radio  inspector  for  the  Chicago  dis- 
trict, and  for  the  first  time  in  the  his- 
tory of  the  local  radio  station  the  num- 
ber of  commercial  radio  operators 
seeking  jobs  exceeds  the  vacancies. 

Until  a month  ago  commercial  op- 
erators were  in  demand,  the  vacancies 
outnumbering  the  applicants  by  fif- 
teen. However,  during  the  past 
month,  twenty-eight  applicants  suc- 
cessfully passed  the  government  ex- 
amination, a number  of  whom  have 
since  been  placed  in  positions. 

Since  October  1,  1919,  when  the 
government  ban  on  amateur  radio  sta- 
tions effective  during  the  war  was 
raised,  872  stations  have  been  opened 
in  the  Chicago  district,  which  takes 
in  Illinois  and  eleven  neighboring 
states. 

While  Chicago,  St.  Louis  and  Kan- 
sas City,  all  in  this  district,  are  well 
represented  among  the  amateurs,  the 
smaller  cities  and  rural  districts  have 
their  share  of  radio  fans.  Boys  from 
all  parts  of  the  state  and  even  from 
neighboring  states  come  into  Chicago 


to  take  the  examination,  not  waiting 
for  the  time  when  examinations  will 
be  given  near  their  homes. 

There  is  no  enthusiast  like  the  radio 
fan.  Their  cheapest  equipment  costs 
about  $250,  and  in  some  cases  their 
plants  represent  an  investment  of  sev- 
eral thousand  dollars.  Right  now  there 
would  be  double  the  number  of  ama- 
teurs in  the  district  if  the  apparatus 
were  obtainable.  Manufacturers  re- 
port that  they  are  as  far  as  eight 
months  behind  in  filling  orders. 

In  order  to  pass  the  examination  as 
amateurs,  applicants  must  have  a 
thorough  knowledge  of  their  equip- 
ment, know  the  regulations  pertaining 
to  national  and  international  radio 
traffic,  and  be  able  to  receive  at  least 
twenty  words  a minute  in  the  code 
test. 

Out  of  533  taking  the  examination 
as  commercial  operators,  since  Oct. 
1,  1919,  only  228  were  successful.  The 
majority  of  the  amateur  stations  can 
transmit  messages  only  a few  hundred 
miles.  However,  several  in  the  dis- 
trict are  known  to  have  sent  messages 
as  far  as  Washington  and  intercepted 
messages  at  greater  distances. 


‘ ‘Ail  Anyone  IP  ho  Has  Vied  It.  ’ ’ 

Users  are  Proven 

“My  Brandes  sets  brought  in 
Coast  stations  louder  and 
dearer  than  the  other  phones 
with  which  the  station  was 
supplied.” 

(Name  on  Request) 

BRAN  DES 
Wireless  Headset 


"Saunter.”  MM  ohm>.  rt 

TD I A I Buy  a Brandes  Superior 
* Headset  and  use  it  rrtti- 

nretp  colly  for  ten  day*.  Then, 
l/rrCIV  if  n doe*  not  come  up  to 
our  claim*  or  your  expectations,  re- 
turn it  and  your  money  will  he  cheer- 
fully refunded.  Test  it— compare  with 
others— for  sensitiveness,  clearness, 
distance.  Prove  for  yourself  the  fine 
quality,  the  “ matched  tone."  The  two 
diaphragms,  toned  exactly  alike, 
strengthen  the  signals  and  prevent 
blurring.  Used  by  many  U.  S.  Gov- 
ernment experts,  and  experts  abroad: 
by  colleges  and  technical  schools;  and 
by  professionals  and  amateurs  every- 
where. 

Scad  sc  for  Citaltf  "ff." 

C BRANDES,  32 

INC.  laa  111  NswYerk 

WIRELESS  RECEIVER  SPECIALISTS 


« H TOTTED”  STRANDED 

J uni  LA  AERIAL  WIRE 

1V&C.PERFT.  $12.00 PERM. 

1 strand*  No.  SS  solid  copper.  The  Ideal 
radiator.  Strongr.  Low  realstance.  Ship- 
ping: wt.  IS  Iba.  per  1.000  ft.  Send  postage. 

1 M A D.»m  Sole  8 Moan  St. 
Lee  A.  Dues  Afm,  Worct.r,  Maw. 


Honeycomb  Inductance  Coil  Mounting 

By  Clyde  J.  Fitch 

IN  a recent  issue  of  The  Wireless  lac  and  baked  till  it  is  thoroughly  dry. 
*•  Age  I described  the  construction  It  will  be  thoroughly  dry  when  all  the 
and  mounting  of  honeycomb  induct-  odor  has  disappeared.  The  wooden 
ance  coils.  Since  then  I contrived  the  pegs  can  now  be  removed  and  the  ma- 
mounting  shown  in  the  accompanying  chine  screws  inserted,  using  a fiber 
drawing,  which  is  so  simple  and  easy  washer  on  each  side  of  the  winding, 
to  construct,  that  it  should  be  preferred  The  two  ends  of  the  winding  are  each 
by  experimenters.  I have  used  this  connected  to  a machine  screw.  The 
mounting  and  it  works  satisfactorily.  coil  can  now  be  inserted  in  the  clips  as 
After  the  coil  is  wound  and  removed  shown  in  the  drawing,  the  head  of  the 
from  the  arbor,  the  holes  for  the  brass  machine  screws  snapping  into  the  holes 
machine  screws  are  made  by  forcing  >n  cj'Ps-  This  allows  the  coil  to 
round  pointed  wooden  pegs,  slightly  swing  sideways,  which  will  vary  the 
larger  than  the  machine  screws,  coupling  between  two  or  more  coils 
through  the  winding.  The  winding  is  mounted  side  by  side, 
then  given  a thick  coat  of  orange  shel-  The  hard  rubber  knob  may  or  may 


I A MAGAZINE  DEVOTED  | 
TO  AMATEUR  WIRELESS  ■ 

8 Official  Organ:  American  Radio  Relay  League  I 

8 New  Developments,  C.W. Transmission.  8 

Vacuum  Tube  Circuit*.  Regenerative  « 

I Receivers.  Underground  and  Loop  m 

! Antennas.  Radiotelephony;  Relay inff.  ■ 

J (Operating  Department  Work,  all 

A R.R.L  New*;  Humorous  Stories  by  H 

The  Old  Man.  All  these  and  many  ® 

— more  are  included  in  QST.  ^ 

9 SPECIAL  TRIAL  OFFER  J 

I Regular  price  $2.00  per  year,  20  cents 

per  copy.  Introductory  rate:  7-months  8i 
subscription  for.  $ 1 and  attached  coupon.  J 

■ PIN  A DOLLAR  BILL  TO'  COU  PON  ■ 
AND  MAIL  lTJ^ODAYl_ 

RETURN  COUPON 

American  Radio  Relay  League, 

Hartford.  Conn. 

Enclosed  find  $ I ; pleaae  enter  my  trial  subacrip* 
bon  to  QST  for  7 months. 


Address- 


shel-  The  hard  rubber  knob  may  or  may  , - 
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Two  Step  Amplifier 

The  High  Quality  of 

General  Radio  Apparatus 

once  more  is  reflected  in  our  two 
step  amplifier.  Particular  attention 
is  called  to  the  multiple  switch,  which 
is  so  arranged  that  by  turning  a sin-, 
gle  knob  complete  connections  are 
made  either  to  detector,  one  stage  or 
two  stages  of  amplification.  Ail  of 
the  units  are  of  our  own  manufac- 
ture and  are  assembled  on  the  panel 
which  may  readily  be  removed  from 
the  cabinet.  Special  attention  has 
been  given  to  the  wiring  so  that  even 
with  the  great  compactness  of  the 
set,  the  tendency  to  howl  is  reduced 
to  a minimum. 

PRICE  $50.00 

Bulletin  902  fully  describes  this  Instru- 
ment as  well  as  One  Step  Amplifier  and 
Detector  Set. 

GENERAL  RADIO  CO., 

General  Radio  Building 
Cambridge  39  Maaaachuaett, 


ARLINGTON  TESTED  CRYSTALS 
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For  over  five  years  the  ac 
cepted  standard  tor  crystal 
detectors.  Galena  or  Silicon 
Individually  tested  and  pack 
ed  in  tin  containers,  post 
paid,  35c  crystal 
We  are  distributors  tor  Murdock.  DcForeit 
Signal.  Amrad  and  all  standard  lines. 

THB  NEWMAN-STERN  CO. 
Dent.  W.  A.  Cleveland.  O. 
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Phones! 


New  1920  Red  Head 

We  announce  the  new  model  ol  the 
famous  Red  Head  Radio  Receivers, 
greatly  Improved.  3,200  ohms,  $12.50 
the  pair  Write  lor  Bulletin  F6. 

The  NrwntR'Nlrrn  Co.,  Distributors  tor 
DeForest.  Murdock,  Signal,  Bunnell 
and  other  famous  lines. 

'1  he  i>swinan-Strm  Co. 
Dpt.W.A. 


j Cleveland, 


not  be  used  depending  upon  the  fancy  the  regenerative  circuit  is  used,  which 
of  the  builder.  It  will  help  to  over-  is  not  exactly  a disadvantage,  as  tun- 


Construction  of  the  honeycomb  inductance  coil  mounting 

come  the  capacity  effect  due  to  the  ing  is  accomplished  with  the  variable 
nearness  of  the  operator’s  hand  when  condensers  alone. 

Queries  Answered 


Answers  will  be  given  in  this  department  to  questions  of  subscribers,  covering  the  full  range 
wireless  subjects,  but  only  those  which  relate  to  the  technical  phases  of  the  art  and  which  are 
of  general  interest  to  readers  will  be  published  here.  The  subscriber’s  name  and  address  must  be 


given  in  all  letters  and  only  one  side  of  the  paper  written  on;  where  diagrams  are  necessary  they 
must  be  on  a separate  sheet  and  drawn  with  India  ink.  Not  more  than  five  questions  of  one  reader 
can  be  answered  in  the  same  issue.  To  receive  attention  these  rules  must  be  rigidly  observed. 
Positively  no  Questions  Answered  by  Mail. 


G.  H.  C.,  Wisconsin  : 

The  only  improvement  we  can  suggest  is 
to  get  a vacuum  tube  and  use  standard  dia- 
grams with  regenerative  connection.  Your 
apparatus  appears  to  be  O.  K.  but  it  is  not 
sensitive  enough  to  receive  long  distance 
stations,  or  weak  signals  which  amounts  to 
the  same  thing. 

* * * 

C.  M.  G..  Missouri : 

1.  In  order  to  give  you  the  exact  size  of 
the  condenser  for  a one  half  kilowatt  set  it 
is  necessary  to  know  the  frequency  of  the 
supply  line,  the  secondary  voltage  of  the 
transformer  and  the  number  of  studs  and 
speed  of  the  rotary  gap. 

2.  QSA  means:  Are  my  signals  strong? 
Your  signals  are  strong.  QRM  means: 
Are  you  being  interfered  with?  I am  be- 
ing interfered  with. 

3.  If  you  have  a license  for  the  station 

and  one  for  yourself  your  brother  can 
transmit  under  vour  supervision. 

* * * 

C.  K„  Ohio : 

The  size  of  the  Audio-choke  coil  you 
speak  of  depends  upon  the  impedance  of  the 
tube  it  is  used  with  and  too  many  factors 
must  lie  known  in  order  to  properly  design 
one.  Would  suggest  that  you  use  a second- 


ary unit  from  a one  or  two-inch  spark  coil 
with  an  iron  core,  made  of  a bundle  of 
iron  wires,  in  the  center.  Simply  try  vari- 
ous coils  until  loudest  signals  are  heard. 

* * » 

W.  T.t  Tennessee: 

1.  The  best  answer  we  could  give  you 
would  only  he  theoretical  and  until  we  rind 
out  what  electricity  is,  it  is  almost  useless 
to  explain,  in  the  true  sense  of  the  word, 
just  how  the  current  does  flow  from  the 
plate  to  the  filament. 

2.  The  multi-layer  winding  gives  greater 
inductance  in  a smaller  space  and  less  ca- 
pacity for  the  same  amount  of  wire  than 
the  single  layer  coil  type. 

3.  The  connecting  of  rectifiers  in  series  is 
something  that  would  have  to  be  tested. 
While  the  idea  is  not  new  we  can  not  say 
at  the  present  writing  just  what  the  action 
would  be.  Why  not  try  it  and  if  success- 
ful write  an  article  regarding  your  results? 

4.  Fahnestock  Binding  Posts  may  be  or- 
dered from  the  Fahnestock  Electric  Com- 
pany, Meadow,  N.  Y.  Hunterpoint  877. 

5.  In  regards  to  bare  tinned  copper  wire, 
would  suggest  that  you  get  in  touch  with 
wire  manufacturers  listed  in  the  advertising 
section  of  the  “Wireless  Age.” 


A Combination  that  Can’t  be  Beaten 


For  Results, — real  long-distance  signals  on  short  wavelengths  you  can’t  beat  the 


Electric  Co., 
and  El 
Klee  trie  Co.. 
Electrical  Co., 


, Elwtric  Utilities  Co.. 
..^ekNt>nvill«,  Fla. 

F.  S.  K&tzenbarh,  Trenton.  N.  .1. 
Kelly  and  Phillips.  Brooklyn,  N.  Y. 
Manhattan  Klectriral  Supply  Co.. 

New  York.  Chlrairo.  St.  I.oiil* 
Parent  Electric  Co.,  Inc., 

New  York  City 
Geo.  W.  Parezo  if  Co.. 

U'n*hln*ton.  I).  C. 


Phlla.  School  of  Wireleau  Tele- 
RTuphr  Phlla..  Pa. 

F.  I).  Pittn,  Inc.,  Rooton.  Mine. 
Western  Radio  Electric  Co., 
I-oa  Anaeleo,  Cal. 

I.eo.  J.  M cyborg  Co., 

San  FruneiMco,  Cal. 

Cent  ml  Radio  Institute, 
Independence,  Mo. 

Klaus  Radio  Company, 

Eureka.  III. 


Relay  Receiver  (TypcCR-3) 

and 

Detector  and  2 -Stare  Amplifier 
(Type  R0RD) 

This  is  the  Outfit  which 
made  a reputation  for  itself 
in  the  recent  QSS  tests. 

You  can  get  into  th( 
Relay  Game  and  become  one 
of  the  dependable  long-dis- 
tance men  with  this  Outfit. 

Inspect  this  Outfit  at  your  Dealer's.  If 
he  doesn’t  carry  our  line  as  yet,  drop  us  a 
postal  for  catalogue,  mentioning  his  name. 

A.  H.  GREBE  & CO.,  Inc. 
78  Van  Wyck  Blvd., 
Richmond  Hill,  N.  Y. 
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Operating  Suggestions  for 
the  Radio  Amateur 

By  Leigh  M.  Townley 

T ’M  an  amateur  myself  and  this  idea 
of  eliminating  jamming  hits  me 
just  right.  Previous  to  the  war  we 
had  a system  in  our  town  which  gave 
real  operators  a chance  to  work,  new 
“birds”  a chance  to  listen-in  on  the 
good  stuff  and  lots  of  chance  for  them 
to  CQ  around  and  test.  It  is  my  be- 
lief that  if  this  system  were  improved 
upon  and  enlarged  to  take  in  more 
than  one  town,  it  might  be  worked 
with  success  for  the  benefit  of  all  ama- 
teurs and  the  improvement  of  work- 
ing conditions  in  the  air. 

From  1915  to  and  through  1917  we 
had  an  epidemic  of  radio  bugs.  The 
big  idea  of  everyone  seemed  to  be  that 
if  your  set  was  powerful  enough  to 
jam  through  the  others  you  could 
work,  otherwise  you  were  out  of  luck. 
It  was  this  condition  of  affairs  that 
gave  rise  to  our  scheme. 

All  the  amateurs,  or  at  least  as  many 
as  could,  got  together  to  discuss  this 
problem.  We  had  no  radio  club  and 
no  one  seemed  to  be  anxious  to  start 
one  because  of  the  great  range  of  ages, 
nationality,  religion,  station  in  the  so- 
cial life  of  the  town,  yes  and  even 
the  difference  of  sex  of  the  amateurs. 
However  after  several  meetings  we 
devised  this  system. 

Because  there  were  so  many  of  us 
in  such  a small  space,  promiscuous 
“flat  chewing”  must  be  done  away 
with.  Testing  was  limited  to  the  last 
ten  minutes  in  each  half  hour  and  the 
station’s  call  must  be  signed.  If  im- 
portant work  was  being  carried  on, 
testing  must  be  postponed  till  the  next 
test  period.  Four  fellows,  owners  of 
1 k.w.  sets,  were  appointed  to  act  in 
a sort  of  advisory  capacity  as  control 
stations.  They  were  numbered  1,  2, 
3,  4 and  took  their  seniority  in  order 
of  their  number  so  that  if  more  than 
one  happened  to  be  on  at  once,  it  would 
be  understood  who  was  on  command 


Precision  of  Design— 

Quality  of  Materials— 
Dependability  of  Construction- 

Are  the  Outstanding 
features  of 


c-w 


Motor  Generator  Sets 

for 

Wireless  Telegraphy 

and 

Wireless  Telephony 


These  instruments  are  made  for  a wide  variety 
of  special  purposes  such  as  land  stations,  ships,  aero- 
planes, dirigibles,  portable  hand  operated  stations,  etc. 


Crocker -Wheeler  Company! 


I Natvlork  'C'hivago  . 

Boston  Cleveland  A M PERE,  N E> 

Syracuse  ^ Birmingham 


Pittsburgh  Philadelphia 
E R S E Y Newark.  Baltimore 
Notv  Haven  San  Francisco 
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Ml  Boylstois.  ». 

Boalots.  — Hu*. 


Learn  WVele#*  under  men  who  have  spent  YEARS  In  the  SUCCESSFUL  training  of  THOUSANDS  of  Wireless  operators.  Graduates 
■aw  in  all  parte  of  the  world.  When  you  realise  that  our  Day  or  Evening  School  prepares  you  quickly  and  efficiently  for  positions  paying 
from  9100  to  9100  per  month,  food  and  quarters  besides,  does  this  not  appeal  to  you?  REMEMBER:  We  are  the  OLDEST,  LARGEST  and 
BEST  EQUIPPED  school  of  Its  kind  in  New  England.  Hare  always  placed  every  graduate  in  a good  position  and  kept  them  employed.  Last 
year  alone  we  gave  Instruction  to  more  students  than  all  other  schools  In  New  England  combined!  If  these  facts  mean  anything  to  you 
send  tn  your  enrolment  today.  Start  any  Monday.  Special  Summer  classes.  Our  prospectus  for  the  asking. 
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Tube  Control  Deteotor  Panel  Z.  R.  D. 

$12.00.  One  Sta|e  Amplifier  Panel 
Z.  R.  A.  $18.00 

ment  experience  in  the  Radio  Field.  ^„luss  1Ila, 
Order  one  or  both  panels  from  your  dealer  today 

CLAPP-EASTHAM  COMPANY 

CAMBRIDGE,  MASS. 


TUBE  CONTROL 
PANELS 

of  unit  *ize,  5 Vi"  High  4%"  Wide 

Beauty  and  convenience  have  been 
incorporated  in  the  design  of  these 
Panels  to  an  unusual  degree.  The 
detector  panel  has  a plug  connection 
for  the  telephones  which  takes  your 
regular  ’phone  tips.  The  amplifier 
panel  has  binding  posts  making  it 
very  easy  to  connect  two  of  these 
together  as  a two-stage  amplifier. 
Both  instruments  will  give  you  the 
utmost  value  for  your  money,  and 
the  name  Clapp-Eastham  Co.  en- 
graved on  the  bakelite  panel  car- 
ries with  it  almost  13  years’  develop- 
Catalogs  mailed  for  6c.  stamps. 


161  MAIN  STREET 
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The  “BENWOOD” 

ROTARY  QUENCHED  SPARK  GAP 

will  increase  your  efficiency.  Why  not  write  us  about  them?  Also 
about  your  other  wireless  needs. 

THE  RADIO  ELECTRIC  COMPANY 

3S07  Fifth  Avenue,  W.  PitUbnrgh,  P«. 


NEW  SHORT  WAVE  COUPLER  No.  747 

22  rr*  s-ssl-ss : zzsrzi 

large  couplers  are  used  for  short  wave  reception. 
Mahogany  finished  woodwork.  Brass  metal  parts. 
Has  new  slider  feature.  Secondary  has  six  taps. 
Wound  with  Hed  Enameled  Wire,  or,  secondary 
with  Green  Silk  if  so  ordered.  Measurements 
over  all,  length  12  inches,  width  4 inches, 
height  5 inches. 

PRICE  - - $10.00 

F.  B.  CHAMBERS  & CO., 

2046  ARCH  STREET  - - PHILA..  PA. 


The  it  & H Mounting  for  Radisco, 
DeForest  and  other  cods 

The  single  support  allows  easy  change  of  oolls  with 
antplo  length  of  rod  to  allow  very  loose  ooupllng. 
The  squsro  rod  prevents  colls  from  Turning.  See  Dial 
Stand#  and  Centers  Usds  to  Order. 

THE  MOST  EFFICIENT  STAND  ON  THE  MARKET 

« Comp£U  wU^IBlndtog  posts,  flexible  lead,  and  I Colt  cantata*  m!oo°  “hT'  ^f**1 
No.  1R  Complete  with  I Coll  oantars,  but  without  flexible  leade  or  ,T‘## 

Binding  POatS  ........... 

No.  IR  Extra  Coll  Cantara.  (give  else) ! ! M MI !!!!!!!!! 

Parcel  Poet  Charges ' on  V’l’be'. 

HIGH  FREQUENCY  CAw/’Sffig®  ” WEATHBRBD  OA*  „ M 

DSC.  E ^S3i£-a«y  athar  eta.'  and  ’covering  to  Order.  Send  stam”  for  t^rt h.^psrtlc^i” 
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of  the  air.  They  had  absolute  QRT 
privileges  over  the  stations  in  that  vi- 
cinity and  could  pipe  anyone  down  at 
will  and  could  also  give  anyone  “clear 
air”  at  will.  Believe  me,  when  one  of 
these  amateurs  heard  a QRT  fired  at 
him  from  one  of  those  stations  he 
never  let  a peep  out  again  until  told 
that  he  could  by  proper  authority. 

In  this  manner,  if  anyone  has  busi- 
ness to  clear  he  would  call  the  control 
station  on  at  the  time  and  request  clear 
air.  The  control  station  would  clear 
the  air  by  a CQ — QRT  and  then  tell 
him  to  go  aheail  If,  in  the  estima- 
tion of  the  controlling  four  stations, 
one  station  was  requesting  clear  air 
more  than  was  his  right  he  was  told  to 
lay  off  for  a while.  This  eliminated 
useless  calling  because  the  controlling 
stations  kept  a log  of  all  the  stations  on 
at  the  time  and  should  anyone  start 
calling  a station  which  was  not  on,  the 
control  would  tell  him  so  and  tell  him 
to  QRT  ‘til  that  station  reported  on. 

We  found  this  system  worked  O.  K. 
chiefly,  because,  if  there  were  any  of- 
fenders they  were  immediately  discov- 
ered and  a mad  gang  of  radio  opera- 
tors is  not  pleasant  to  settle  with. 
Then  again  it  made  the  beginners  come 
on  when  no  business  was  being  hand- 
led and  no  one  cared  if  they  CQ’d  their 
set  apart.  This  little  idea  seemed  to 
improve  the  operating,  because  every- 
one wanted  to  handle  real  business,  but 
no  one  wanted  to  ask  for  clear  air  and 
then  fall  all  over  themselves  with  the 
whole  gang  listening  in. 

While  this  scheme  worked  beauti- 
fully in  a small  city  and  the  surround- 
ing country  it  might  not  prove  so  suc- 
cessful on  a large  scale  but  it  is  my 
conviction  that  if  all  the  radio  clubs 
and  associations  of  the  country  were  to 
adopt  this  scheme,  jamming  and  all  its 
attendant  evils  would  be  materially  re- 
duced. At  any  rate  a beginning  has  to 
be  made  and  practical  experience  with 
the  scheme  here  outlined  will  no 
doubt  establish  its  value. 

Boon  Reviews 

The  Year  Book  of  Wireless  Telegraphy  sod 
Telephony.  1920.  Cloth  binding,  1148  pages.  Il- 
lustrated. Wireless  Presa  Price,  *3.75,  postpaid. 

The  eighth  successive  year  of  publication 
is  marked  by  the  issuance  of  the  current 
edition  of  this  standard  reference  work. 
The  volume  appears  considerably  enlarged 
in  scope  and  with  many  novel  features. 

The  section  devoted  to  the  Record  of 
Development  chronicles  the  many  epochal 
events  in  radio  during  1919  and  completes 
the  record  from  the  year  1827  to  the  begin- 
ning of  the  present  year.  The  very  com- 
prehensive section  containing  the  National 
and  International  Wireless  Laws  and  Reg- 
ulations stands  unrivalled  and  unique  in  its 
complete  form,  incorporating  the  full  text 
of  the  International  Radio-telegraphic  Con- 
vention and  the  Safety  of  Life  at  Sea  Con- 
vention, as  well  as  the  laws  and  regulations 
of  all  the  countries  of  the  world.  In  this 
section  alone  are  400  pages  of  information 
obtainable  in  no  other  single  volume.  Note- 
worthy among  the  additions  to  this  section 
are  small  maps  which  show  the  position  of 
the  wireless  stations  in  each  country. 
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The  Directory  of  the  World’s  Wireless 
Stations  occupies  386  pages  and  lists  land 
stations  and  ship  stations,  giving  call  let- 
ters, range,  wave-lengths,  nature  and  hours 
of  service,  owner  and  message  tariffs.  The 
key  list  to  the  call  prefixes  of  all  nations 
are  also  included,  together  with  valuable 
data  on  meteorology.  Time  and  weather 
signals  are  dealt  with  internationally,  com- 
plete information  on  all  counti  ies  and  a full 
interpretation  of  the  symbols  being  in- 
cluded. 

A new  feature,  and  a specially  valuable 
one,  is  a series  of  special  articles  reviewing 
the  development  of  radio  in  the  principal 
countries  during  the  past  year.  Each  re- 
sume is  written  by  an  authority  in  the  coun- 
tries represented,  which  include  France, 
Germany,  Great  Britain,  Holland,  Italy, 
Japan,  Norway  and  the  United  States.  The 
thought  of  eminent  scientists  is  also  ex- 
pressed in  general  articles  devoted  to:  The 
Progress  of  Wireless  Telephony;  Valve 
Amplifiers  for  Shipboard  Use;  Wireless 
Telephony  and  Its  Application  to  Aircraft; 
Direction  Finding;  The  Berne  Bureau;  and 
Radiotelephony  and  Aviation. 

A patent  section  records  the  issues  of 
the  past  year  and  segregates  those  relating 
to  vacuum  tubes.  The  useful  data  section 
has  been  exhaustively  revised,  giving 
tables  and  general  information  along  with 
the  terminology  of  radio  and  foreign  equi- 
valents. 

Complete  information  about  all  the  prin- 
cipal commercial  radio  companies  is  again 
included,  along  with  biographical  notes  of 
the  world’s  leading  authorities  on  wireless. 
The  literature  of  the  art  is  catalogued  in 
another  section,  inclusive  of  books  and 
periodicals  and  the  most  important  arti- 
cles which  appeared  last  year,  according  to 
the  subject  discussed.  An  amateur  section 
and  a code  signal  section  concludes  the 
volume. 

Obtainable  through  the  Book  Department,  The 
AVireless  Age. 

Radio  Engineering  Principles.  By  Henri  Lauci 
ami  Harrv  T..  Brown.  Cloth  binding,  295  pages. 
Illustrated.  McGraw-Hill.  Price,  $3.50  net. 

The  purpose  of  this  book  is  to  record 
and  explain  the  extensive  developments  in 
radio  made  during  the  war.  It  is  devoted 
principally  to  study  of  the  characteristics 
and  use  of  the  vacuum  tube,  but  deals  with 
the  essentials  of  the  older  apparatus  in 
which  important  principles  are  embodied. 
The  use  of  mathematics  is  kept  to  the  mini- 
mum and  appears  only  when  essential  to 
clarify  the  theory.  The  volume,  in  fact, 
concerns  itself  only  with  instructing  the 
reader  in  radio  communication  principles 
and  the  general  means  of  utilizing  these  in 
practical  work. 

Obtainable  through  the  Book  Department,  The 
Wireless  Age. 

Practical  Anuiteur  Wireless  Stations.  Com- 
piled l»v  the  Editor  of  The  Wireless  Age.  Paper, 
136  pages.  Illustrated.  Wireless  Press.  Price 
“5  cents  net. 

This  volume  is  announced  as  an  experi- 
ence book,  containing  the  best  suggestions 
of  thirty-three  experimenters  on  building, 
installing  and  operating  experimental  sta- 
tions for  radio  communication.  In  a fore- 
word its  purpose  is  explained  as  that  of 
presenting  in  convenient  form  the  experi- 
ence of  practical  workers  in  the  art.  The 
methods  described  as  those  which  the  au- 
thors have  worked  out  and  tried  out  them- 
selves. and  the  same  is  true  whether  the 
chapter  deals  with  a single  piece  of  ap- 
paratus or  a complete  station.  The  select- 
ed chanters  made  their  first  appearance  in 
Thf.  Wirei.ess  Ace  in  the  form  of  magazine 
articles,  giving  the  volume  the  peculiar 
merit  of  standing  as  a record  of  results 
and  final  conclusions,  presented  without  the 
restriction  of  viewpoint  by  prejudice  or 
preference  that  obtains  in  the  writings  of 
a single  author. 

Obtainable  throurh  the  Book  Department,  The 
Wirelesa  Age. 


THE  UNIVERSAL  CONDENSER 

The  only  fool  proof,  complete  assembled  condenser  in  the  world  that  will 
fit  any  cabinet  and  take  the  place  of  any  and  all  the  condensers  that  you  may 
be  using.  It  has  a continuously  variable  capacity  from  .00025  MF  to  .001  MF. 

It  will  take  the  place  of  your  11-plate  variable,  your  21-plate  or  your  43- 
plate  variable.  The  studs  are  so  mounted  that  they  may  be  adjusted  to  suit 
any  holes  you  may  have  drilled  in  your  panel.  Size  3"x3"xl”.  Weight  1 lb. 

DESCRIPTION 

We  use  a bottom  plate  of  heavy 
aluminum  and  a movable  plate  of  phosphor 
bronze.  The  movable  plate  is  raised  and 
lowered  with  the  center  screw  and  once 
you  have  it  adjusted  to  the  capacity  you 
need,  a 180  degree  scale  will  give  you  all 
the  movement  necessary  for  that  capacity. 

The  movable  plate  is  securely  soldered 
to  a high  frequency  conductor  that  makes  a 
positive  contact  and  you  are  not  bothered 
with  any  sliding  contacts. 

The  top  is  made  of  the  best  grade 
formica  and  the  lugs  are  not  connected  with 
the  condenser  in  any  way  to  cause  any 

leaks.  We  use  the  highest  grade  India  mica  for  the  dielectric,  and  a short  or 
other  trouble  is  impossible. 

No  more  trouble  with  plates  touching  and  leaks  in  this  condenser.  It  works 
equally  well  in  any  position  and  permits  panel  mounting.  The  most  sensitive 
adjustments  may  be  made  with  it.  It  cannot  get  out  of  adjustment  and  dust  or 
dirt  will  not  hurt  the  capacity. 

Just  the  thing  for  wireless  phone  work  and  other  experiments.  A real 
vernier  effect  is  easily  obtained  by  putting  two  of  them  in  series.  If  you  want 
more  capacity  than  .001  MF  put  two  or  more  of  them  in  parallel. 

Its  lowest  capacity  approaches  the  absolute  zero  and  the  highest  the  same  as 
one  of  the  standard  43  plate  condensers  such  as  you  have  been  using. 

PRICE  AND  DELIVERY 

Complete  condenser  with  knob,  pointer,  and  screws  for  mounting,  assembled 
complete  for  you,  $2.50  and  P.  P. 

We  do  not  give  dial  with  this  condenser  as  there  are  too  many  different 
tastes  to  suit,  but  sell  the  brass  dials  at  12  cents  each. 

Sold  by  TRESCO  Davenport,  Iowa 

OR  YOUR  DEALER 

A cants.  Dealers,  Jobbers  tot  oar  liberal  proposition 


SOMETHING  NEW! 

I DUO-LATERAL  WOUND  COILS  I 


THE  DUO-LATERAL  COIL  now  being  offered  for  the  first  time  is  not 
to  be  confused  with  any  other  type  of  machine  wound  inductances  which 
have  been  on  the  market*  for  some  time. 

The  Duo-Lateral  Coil,  made  in  various  sizes  for 
general  and  specific  application,  has  the  follow- 
ing distinct  advantages  which  make  it  superior 
to  any  other  coil  for  amateur  and  commercial 
work  alike. 

1.  Lower  natural  period. 

2.  Lower  high  frequency  resistance. 

3.  Very  low  distributed  capacity. 

4.  Lower  direct  current  resistance. 

5.  Higher  self  inductance. 

6.  Mechanically  stronger. 

Bulletin  P1W,  containing  valuable  engineering  data, 
constants  and  prices  of  numerous  sizes  of  Duo- 
Lateral  Coils  covering  practically  every  wave- 
length used,  is  vours  for  the  asking.  MANU- 
FACTURERS, DEALERS,  JOBBERS  and  DIS- 
TRIBUTORS— write  for  our  proposition. 
SALES  AGENTS  for  Electrical  Products  Mfg. 
Co.,  A.  H.  Grebe  & Co.,  Dubilier  Condenser  Co- 
Richter  & Byrne,  Rawson  Electrical  Instrument  Co.,  The  Magnavox  Company 
and  others. 

PACENT  ELECTRIC  COMPANY,  Inc. 

Builders  A Specialists  of  Radio,  Electrical  & Laboratory  Equipment 


ISO  HUM!  Street 


Telephone 
Beekman  0810 


New  York  City 
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That  Radio  Instrument 

WWi  yea  are  leaking  far  mb*  Jiatiact  part  of  a radio  station  uf  job  kart  beta  usable  to 
lacato  it  elsewhere,  cobm  ta  at  aad  job  will  find  it  bare.  Aaythiag  in  radio  that  it  a 

necessity,  we  bars  it. 

Appantas  of  all  reapoasible  Banafactarcrs,  whose  qaality  aad  sarrice  bare  been  proves. 

Here  are  som c of  the  instruments  kept  in  stock: 

Filament  Ammeters  for  Radio  Work,  made  by  Roller  Smith,  0-1,  0-2  Amperes. 

List  Price  $8.20.  Special  $6.90. 


Loose  Couplers  $5.00,  $10.00,  $15.00,  $19.00 

Tuning  Coils,  4,000  Meters  $4.75;  1,250  Me- 
ters, $3.50 

Murdock  Variable  Condensers,  .001  Mfd 
$4.75  ; .0005,  $3.75. 

DeForest  Variable  Condensers  always  on 
hand. 

Fixed  Condensers,  .002  Mfd.  70c.;  .003,  90c. 

Lightning  Switch,  600  V-100  amp.,  $3.94. 

Oscillation  Transformer  (Murdock  Type) 
$5.00 

Switch  Points  3 /16"  x 3 /16"  Threaded 
Shank  with  Nut  30c  Ea. 

Switch  Points,  3/16"x3/16"  with  Machine 
Screw.  20c.  Per  Doz. 


White  Metal  Dials  3",  50c. 

Binding  Posts.  9c.  10c.  12c.  and  20c. 

Paragon  Rheostats,  $1.75 
DeForest  Rheostats,  $1.00. 

All  the  Wireless  Press  Books 
Marconi  VT  Bulbs.  $7.00;  Socket  for  Same 
$1.50 

Murdock  VT  Socket,  $1.00;  DeForest  Type 

Western  Electric  Phones  $12.00 
Complete  Stock  of  DeForest,  Murdock  and 
Grebe  Manufacture 


Loads  of  other  Apparatus  on  Hand. 

Tha  abort  list  dees  eot  da  justice  ta  ear  coaplete  stock  aad  it  caaaot 
ba  appreciated  ami  ess  yaa  send  far  oar  catalog,  which  trill  be  seat  to 
all  wbo  wish  it  apaa  receipt  of  10c. 

AMERICAN  ELECTRO  TECHNICAL  APPLIANCE  COMPANY 
Dept.  A 235  Fulton  Street,  — New  York  City 


1920  DIARIES 

THE  WIRELESS  OPERATOR’S  . THE  WIRELESS  AMATEUR’S  . 

DIARY  & NOTE  BOOK  DIARY  & NOTE  BOOK 

Special  price  $1.25  Special  price  $1.25 

BEST  LEATHER  CASE,  WITH  TWO  POCKETS,  CARD  AND  STAMP 
DIVISIONS.  These  Diaries  represent  different  Interests,  and  have  been  pre- 
pared,  with  different  Sections  to  meet  varying  requirements.  In  addition  to 
Charles  Letts  & Co.'s  Standard  Diary,  each  Diary  contains  32  pages  of  squared 
paper  for  curves,  &c.  The  Special  Sections  cover: 


CONTENTS. 

Call  Letters  of  Chief  High-Power  Stations. 
Gauges  and  Types  of  Wire  used  in  Winding 
Receiver  Coils.  Conversion  Factors  anji  Data. 
Typical  Valve  Circuits.  Amateur  Station 
Directory.  Receiver  Notes.  Long  Distance 
Communications,  &c.,  &c.  &c. 


CONTENTS. 

Principal  Wireless  Stations  on  Ocean  Routes. 
Table  for  Calculating  Tolls  on  Messages. 
Some  Typical  Valve  Circuits.  Freak  and 
Long  Distance  Communications.  Best  Adjust- 
ments of  Receiver  for  Various  Wavelengths. 
&c.,  &c.,  &c. 


The  Wireless  Press,  Inc. 


326  BROADWAY, 
New  York 


NEWMOTORS 


KfliUlJe  for  aN  ligfcluig.  IUIIiwj 
fTigryigg  and  IWr 
RfqainwaK 

$19.50 

IS..I0BB  $26 JO 
to..***--  $31.50 
110*.2V&«a*  $31.50 
no  .,  s b - * $52.50 
40t.ii-*.- $52.50 
iiot.ov,—  $67.50 
40t.»— *-$67.50 
uot.m— i*  $116.50 

40  r„  SO  amp.  $1 1650 
110v.24.mp,  $156.50 
UOr.SOam*  $238.50 

WRSV  $11650 


FACTORY  6MRMTED 
RUSHES 
PROMPT  BELHEir 

Polyphase  Motors  MlmlMai  SubHBoMa* 

♦ an«l  3 |Ja«w.  A.  C.  «*0  v.  110 or  M0  rolls,  D.  C.  rinmt  wound.  HO-ttO  valla.  A.  C..  «0  ry Hr. 

SUa.P'aiII  I*  M . Coen,.!*  i.  1TS0  It  P U.  Witk  knar  poky  and  1*00  It.  I*.  M.  wills  poflry 

far.  . $8650  1 ir  * • ♦5S-50  J,  t 

a..  lif.  - - - $82-50  V* *54-50 

* $98-50  **  1 jit tSSffr- . $74-50 

5lP  16-5°'  | . . $j4250  1 ! $126-50 

sJfoKn  * sasr?; me- 


S106-50  s or. 


• S218-50 

■ aonnuianma  — -wo— 


$146-50 

1188-50 


MONCY  BACK 

SIIPPIM  TERMS:  Hj, 


Ml  iwM  m i _ 

CIR1 1.  JNISTN,  RnS8r«Mi^  PiHibnih,  I 


RADIO  APPARATUS 

Distributors  of  reliable  Radio 
apparatus  for  Experimenters 
in  every  branch  of  the  Radio 
field. 


‘ REMEMBER 
Vo  cany  oa 


Power  Trauformero  (New  type) 

Acme  250  Watt  mounted $16.00 

Acme  250  Watt  unmounted. ..  .13.00 

Acme  600  Watt  mounted 22.00 

Acme  500  Watt  unmounted.  . . .18.00 

Acme  1000  Watt  mounted 33.00 

Acme  1000  Watt  unmounted. . . .28.00 
F.  D.  Pitta  Co.,  Boaton,  Man. 

Continuous  Ware  Power 
Tranaformera 

Acme  200  Watt  mounted $20.00 

Acme  200  Watt  unmounted 16.00 

Acme  50  Watt  mounted 15.00 

Acme  50  Watt  unmounted 12.00 

F.  D.  Pitta  Co.,  Boaton,  Maas. 

Modulation  Transformers. 

Acme  A-3  unmounted $4.50 

Acme  A-3  seml-mounted 5.00 

Acme  A-3  mounted 7.00 

F.  D.  Pitts  Co.,  Boaton,  Mass. 

DubUier  Condensers. 

Type  Watts  Cap.  Volt.  Price 

D-100  250  .007  10000  $19.00 

D-101  500  .007  14000  30.00 

D-102  1000  .007  21.000  45.00 

D-103  1000  .007  25.000  50,00 

D-150  .0024  8.000  5.00 

Suitable  for  C.  W.  and  spark  coll 
transmitters. 

F.  D.  Pitts  Co.,  Boston,  Mass. 
Quenched  Gaps. 

Amrad  Type  G-I  1 K.  W $29.75 

Amrad  Type  G-2  % K.  W 18.85 

Amrad  Type  G-3  % K.  W 13.50 

F.  D.  Pitts  Co..  Boaton,  Mass. 

Telephones. 

Brown  4000  Ohm  (Imported  from 

England)  Supersensitive  $20.00 

Baldwin  Type  E,  latest  model.  . .18.50 
Baldwin  Type  C Navy  standard ..  16.50 
Murdock  55’s  2000  Ohm  complete  4.60 
Murdock  55’s  3000  Ohm  complete  5.5n 
F.  D.  Pitts  Co.,  Boston,  Mass. 

Honey-Comb  Colls 

LITZENDRAHT  WIRE. 


(While  they 

last  ) 

LL-75 

330-1030  meters  . . . 

.$1.60 

LI, -100 

450-1460 

. 1.70 

LL-150 

660-2200  “ 

. 2.00 

LL-200 

930-2350 

. 2.10 

LL-250 

1300-4000 

. 2.30 

LL-300 

1530-4800 

. 2.50 

LL-400 

2030-0300 

. 2. SO 

I.L-600 

4000-12000  - 

. 3.00 

LL-75  0 

5000-15000 

. 3.20 

LL-1000 

6200-19000  “ 

. 3.50 

Ll.-l  250 

7000-21000  “ 

. 3.90 

NOTE:- 

—These  are  the  genuine 

DeForest 

litz  coils. 

Important!  Every  article  listed 
sent  to  any  part  of  the  U.  S.  A. 
postage  prepaid.  We  want  your 
business! 

Send  6 cents  for  new  catalog. 

F.  D.  PITTS  CO.,  Inc. 

12  Park  Sqaarc  Dept.  B.  Boston,  Mats. 
U.  S.  A. 
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NEW  RADIO  BOOKS 

Here  are  the  newest  books  oat  on  the  snb- 
ect  that  hkteresU  jou  most, 
hey  will  brine  yon  knowledge  of  the  sub- 
jects covered  right  up  to  the  minute.  Every 
book  by  an  expert. 


THE  THERMIONIC  VALVE  AND  ITS  DE- 
VELOPMENTS IN  RADIO  TELE- 
GRAPHY AND  TELEPHONY 
By  J.  A.  Fleming,  M.A.,  DJk. 

279  pages.  Price 

144  diagrams  and  Illustrations $6.00 


WIRELESS  TELEGRAPHY  AND 
TELEPHONY 

First  Principles,  Present  Practice 
• and  Testing. 

By  H.  M.  Dowsett.  M.I.E.E. 

331  pages  Price 

306  diagrams  and  illustrations  $3.00 

SELECTED  STUDIES  IN  ELEMENTARY 
PHYSICS 

A Hand  Book  for  the  wireless  student 
and  Amateur. 

By  E.  Blake.  A.M.IJC.E. 

176  pages.  Price 

43  diagram*  and  illustration* $$.00 


DOUBLE  ANNOUNCEMENT 


Central  Radio  Company 

CENTRAL  RADIO  COMPANY  is  the  larg- 
est and  best  radio  supply  house  in  the 
central  states.  A complete  stock  of  all 
leading  makes  assures  prompt  shipments. 
Exclusive  central  states  agent  for  A.  H. 
Grebe  A Co.  Send  ten  cents  in  stamps  or 
the  names  and  addresses  of  six  live  cen- 
tral states  operators  and  we  will  mail  you 
our  catalogue  and  place  your  name  on 
our  mailing  list.  Visit  our  salesroom. 


Central  Radio  School 

CENTRAL  RADIO  SCHOOL  is  the  best 
radio  school  In  the  central  west.  Modern, 
complete  equipment.  Special  licensed 
radio  station.  Experienced  Instructors 
trained  to  teach.  Low  tuition  rates  and 
living  expenses.  Both,  radio-telegraph 
and  radiophone  courses.  Our  school  only 
nine  miles  from  Kansas  City.  Enroll  any 
time.  New  classes  formed  first  Monday 
of  each  month.  Catalogue  free. 


CENTRAL  RADIO  BUILDING,  INDEPENDENCE,  MO. 


TELEPHONY  WITHOUT  WIRES 
By  PhUip  R.  Coarscy.  D.Sc.,  A.M.I.E.E. 

414  pages.  Price 

250  diagrams  and  illustrations  $6.00 

RADIO  ENGINEERING  PRINCIPLES 
Ily  Lauer  and  Brown. 

Endorsed  by  Major  General  George  O.  Squler. 
304  pages.  Price 

250  illustrations  $8.60 

THE  OSCILLATION  VALVE 

The  Elementary  Principle*  of  Its  Application 
to  Wirelss  Telegraphy. 

215  pages.  By  R.  D.  Bangay.  Price 

111)  diagram*  and  illustration*  $2.76 


Send  All  Orders  to 

WIRELESS  PRESS,  326-328  Broadway.  N.  Y. 


RADIO  MEN 

Th. 

Mutual  Purchaser*  Association 
will  sots  yon  money  on  all 

WIRELESS  APPARATUS 

WriteDept.  W.A.  for  detail*. 

Mitul  Purchasers  Association 

2-4  STONE  STREET.  NEW  YORK 


STUDY  WIRELESS 

BOSTON 

THE  CENTER  OF  EDUCATION 

Under  former  U.  S.  Radio  Inspector  for  New  England 
District.  We  teach  both  SPARK  and  ARC  telegraphy 
and  the  WIRELESS  TELEPHONE. 

Best  equipped  Radio  School  in  New  England.  Positions 
secured  for  graduates.  Massachusetts  radio  men  are  in 
demand  by  all  radio  operating  companies.  Send  for  free 
literature. 

Fall  term  begins  September  13th 


B0YLST0N  ST. 


7168 


There  has  been  a telegraph  school  at 
18  Boylston  St.  over  18  years. 


f*  A VkY  A I 1 17  C T New  English  Publication 
LUllVdULJ  1 Devoted  to  Science.  In- 
vention and  Industry.  You  will  like  iL  Send  30c 
lor  specimen  copy. 

Wireless  Press,  he.,  326  Breadway  - Hew  Yack 


Massachusetts  Radio  and  Telegraph  School 


Arthur  BatcheUer 


G.  R.  Entwistle 


R.  F.  Trop 


THE  JONES  VACUUM  TUBE  CABINET  RECEIVING  TRANSFORMER 
Employing  the  ARMSTRONG  Regenerative  Circuit 


Extracts  from  unsolicited  Testi- 
monials: Originals  on  file. 

"The  set  seems  very  well  adapted 
to  Radio  Telephone  work,  and  has 
given  satisfaction  in  all  ways.” 

"Regarding  ray  JONES  Cabinet 
set,  which  I received  about  a month 
ago.  It  works  fine.  My  set.  works  as 
good  as  any  set  around  Detroit.” 

“Permit  us  to  express  our  deepest 
satisfaction  in  reference  to  your  re- 
ceiving set  recently  purchased.  From 
exacting  tests,  we  find  it  meets  all 
requirements.  It  certainly  is  an  ideal 
set.” 


Model  *‘D”  $ 60.00 

Model  “E”  85.00 

Model  “E-l”  ....  95.00 
Model  “F”  150.00 


No  dead  wire  in  any  cir- 
cuit. Minimum  and  maxi- 
mum wave  length.  Simplicity 
of  tuning  method.  Damped 
and  undamped  waves. 

Licensed  under  Marconi 
Patent  No.  763.772 ; also  under 
Armstrong  Regenerative 

set.  — ■ Patent  No.  1113.149. 

Our  Receiving  set*  employ  a highly  perfected  Loose  Coupler  method  of  wave  reception,  in  conjunction  with  latest  and  most  approved  Vacuum 
Tube  Circuit,  all  assembled  within  a metal  frame  that  can  be  Instantly  removed  from  its  cabinet.  Fitted  with  modern  "DEAD  END"  switches 
that  balance  both  circuits  perfectly,  practically  eliminating  loss  of  energy,  and  greatly  Increasing  signal  strength  and  selectivity.  Gets  all  sta- 
tions, Instantly,  from  the  smallest  Amateur  spark,  to  the  Long  undamped  musical  note  of  the  High  Power  Government  Stations.  Unexcelled  for 
Wireless  Telephone  reception.  No  complicated  tuning  arrangements,  simply  vary  the  coupling  and  hear  them  all  come  singing  in.  Read  the 
above  testimonials:  They  tell  you  plainer  than  we  can,  what  our  sets  are  doing.  Bulletins  describing  them  upon  request. 

THE  JONES  RADIO  COMPANY,  Laboratory.  884  Monroe  Street,  BROOKLYN,  N.  Y. 
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Oified  Mmrcmmi  «o  tW  Fotar*  of  WhU^  7 

^UGLIELMO  MARCONI,  in  a signed  article  in  the  I 
. Nuvo  Giomale  of  Florence  on  the  predicted  revo-  J- 
lution  in  wireless  communication,  says : f 

“Eventually  science  will  find  a way  of  directing  elec-  \ 

. *r,cal  without  wires  in  an  absolutely,  straight  f 

«tcrmat  line.  .The  result  will  be  less  expenditure  of  energy  l 
of  <yor  short  distances  and  hence  less  expense  for  mes-/ 
nan  cont«  Aages.  Once  directive  control  has  been  established  we/  iMrt^ 
iwegrapJshall  undoubtedly  be  able  by  means  of  powerful  ma-'V»fCC 
. *«  aV  chines  to  girdle  the  whole  world  with  waves  of  elec-  < ™ * 
sweenni Jtnc  energy  without  wires”, 

'ncrease/  Marconi  describes  a radio  telegraphic  receiver  not 
Vctt«Ab,**er  thm?  a gramophone  by  means  of  which,  with-  , „ 
«nall  lout  any  other  communication  with  the  atmosphere,  he  m 
T*  Ia  *H|  receives  all  day  in  )u*  study  every  scrap  of  wireless , ,0| 
*ntiu.  ] news  sent  to  the' European  press.  He  savs  that  very  1 
denuncl  »pon  with  an -instrument  of  this  kind  "bankers,  poll-  V> 
«»and  vl  ticians  and  business  men  in  general  will  be  able  from  I .. 

riu|I,55  to.  n”nute  & keeP  themselves  in  contact  with fL^i, 
P***  1 both  hemispheres/  He  continues:  4 TT 

*1  v^ryM*00"'  "X-  ticking  machine  on 

»'P  (rJ  which  ,!!  nempaper  office,  depend  will  yield  pUce  toC™! 
j™  ow  t tin,  Blighty  invention,  which  i,  luiuble  for  new,  tend-  VcT 
- iJ  uy,  news  receiving  • and  simultaneous  communication  £a 
upruinA  with  any  nntnber  of  receiving  stationar  trC% 

,n  ■ With  that  installment  of  radio  telegraphic  receivers  j ».  *• 

omparerf  throughout  the  civilised  globe '#r?very  public  school,/ an  ‘ 
the  3 ujuversity  and  library,  the  prevailing  languid  interest  Vn.' 
e Anted  of  the  public  in  international  happenings  will  be  im-  V 
gPportuyoynsely  stimulated.”  - — " /X, 

H *tIUoas-  •^ojpipnt 


“Rigger  Jobs 
Are  yet  To  Come 

the  World?*  ^/luthority  on  XOirele ss. 

Many  new  names  will  be  indelibly  written  on  the  Wireless  Roll  of  Fame 
that  are  now  entirely  unknown. 

These  will  be  the  name*  of  men  buho  are  preparing 

SfOW 

When  the  problem  of  making  wireless  available  for  every-day  communica- 
tion between  individuals  is  solved  the  names  on  everybody’s  lips  will  be 
those  of  men  who  are  studying  now,  getting  ready  to  do  their  share. 

Will  yOJJ'R  name  be  one  7 

j 2>c  you  taKje  Wirele ss  Seriously 


you  need  these 
Laboratory -tested 
booK* 


They  contain  the  facte  that  will  help  you  go  ahead  fatt. 

Profit  by  the  summed-up  knowledge  of  the  men  who  have  made 
wireless  what  it  is  today.  Build  on  what  you  learn  from  them. 


THK  WIBELKSS  EXPERIMENTERS’  MANUAL 
By  Elmer  E.  Bucher 

The  only  book  published  that  comprehensively 
covers  the  theory  and  design  of  amateur  wireless 
the  transmitters  and  receivers.  Construction  of 

WIRELESS  transformers,  high  voltage  condensers,  spark 

gaps,  aerials,  masts,  receiving  sets  for  long  and 

a»iwekiuu  short  wave  length  reception.  Construction  and 

MANUAL  operation  of  a 60-mlle  buzzer  transmitter,  re- 

generative receivers,  cascade  amplifiers,  pre- 
ferred circuits  for  long  and  short  wave  receivers, 
quench-gap  transmitters,  methods  of  measuring 
the  Internal  Impedance  and  amplification  of 
constant  of  vacuum  tubes  are  explained. 
aasucNsii  Direction  finders,  underground  aerials  and  the 

use  of  Weagant’s  static  eliminator  for  amateurs 
L-r-n,  ■■  are  the  subjects  of  special  chapters. 

The  moat  complete  textbook  on  the  subject 
yet  published.  Cloth  bound.  851  pages.  Sf)  hr 
Fully  illustrated.  Price 


PRACTICAL  WIRELESS  TELEGRAPHY 
By  Elmer  E.  Bucher 

More  than  65,000  copies  of  this  book  have  been 
sold  to  date.  It  Is  used  In  practically  every 
school,  college,  and  library  In  this  country.  It  Is 
the  recognized  standard  wireless  text  book. 

It  Is  the  first  wireless  text  book  to  treat  each 
topic  separately  and  completely,  furnishing  a 
progressive  study  from  first  principles  to  expert 
practice.  Starting  with  elementary  data.  It  pro- 
gresses, chapter  by  chapter,  over  the  entire,  field 
of  wireless — fundamentals,  construction  and 
practical  operation. 

Size  6x9  inches,  352  pages,  840  illustrations, 
handsomely  bound  In  full  doth.  ^ 2J 


VACUUM  TUBES 
IN 

W«IU5 sQWSCMM 
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VACUUM  TUBES  IN  WIRELESS 
COMMUNICATION 
By  Elmer  E.  Bucher 

An  elementary  textbook  for  students,  oper- 
ators, experimenters  and  engineers.  Navy  wire- 
less men  find  this  book  especially  helpful. 

Tells  in  understandable  language  the  funda- 
mental operating  principle  of  the  vacuum  tube. 

Shows  over  100  different  circuits  for  the  prac- 
tical use  of  the  Vacuum  Tube  as  a Detector, 
Radio  or  Audio  Frequency  Amplifier,  Regen- 
erative Receiver,  Beat  Receiver  and  Generator 
of  Radio  Frequency  Currents. 

One  hundred  and  thirty  diagrams  reveal,  step 
by  step,  In  simple  and  direct  form,  the  uses  of 
the  vacuum  tube. 

Cloth.  Size  6x9  Inches.  184  pages.  $2.25 


RADIO  INSTRUMENTS  AND  MEASUREMENTS 

Here  Is  a book  that  should  be  in  the  hands  of 
every  wireless  worker. 

Under  the  general  heads  that  follow  It  treats 
simply  and  concisely  of  all  phases  of  the  sub- 
jects Indicated.  Fundamentals  of  electromag- 
netism. Principles  of  alternating  currents, 
Radio  circuits.  Damping,  Wave  meters.  Con- 
densers, Colls,  Current  measurements.  Instru- 
ments and  methods  of  radio  measurements.  Re- 
sistance measurement.  Sources  of  high  frequency 
current,  Calculation  of  capacity  and  Inductance. 
Design  of  Inductance  colls.  High  frequency  re- 
sistance. Miscellaneous  formulas  and  data. 
Cloth  bound.  332  pages.  Folly  Ulus-  81  FTP 
t rated.  Price ¥!•  I D 


RADIO 
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RADIO  TELEPHONY 
By  Alfred  N.  Goldsmith,  Pli.  D. 

This  complete  text  on  radio  telephony  Is  Intended  for  radio 
engineers,  operators  and  experimenters,  also  radio  electri- 
cians In  the  Navy,  men  in  the  Signal  Corps  and  especially 
men  In  the  Aviation  Service  who  handle  radio  equipments. 
Students  and  others  who  desire  to  be  clearly  Informed  con- 
cerning this  newest  and  most  Interesting  branch  of  electric 
communication  need  this  book. 

It  is  written  in  clear  style,  and  presupposes  very  little 
knowledge  of  radio. 

Size  6x9  inches.  256  pages,  226  illustrations.  <1*0  rA 
Full  cloth,  stamped  in  gold.  Price . 


HOW  TO  PASS  U.  8.  GOVERNMENT  WIRELESS  LICENSE 
EXAMINATIONS 
By  Elmer  E.  Bucher 

New  Edition  Revised  and  Extended.  142  Questions 
und  Answers. 

An  Ideal  review  quiz  book  when  used  with  PRACTICAL 
WIRELESS  TELEGRAPHY 
CONTENTS 

Explanation  of  Electrical  Symbols — Definitions  of  Elec- 
trical Terms — Part  I.  Transmitting  Apparatus — Part  II. 

Motor  Generators — Part  III.  Storage  Batteries  ami  the 
Auxiliary  Set — Part  IV.  Antennae  or  Aerials — Purt  V. 

Receiving  Apparatus — Part  VI.  Kudio  Laws  and  Regula- 
tions— Part  VII.  General  Information  Concerning  Operator’s 
License  Examinations — Practical  Equations  for  Radio  Teleg- 
raphy— Equations  for  Ordinary  Power  Work.  Size 
6x9  Inches.  Fully  Illustrated.  Price 1 Uv 

P.  S. — bcMe  a Saburiptioa  to  THE  WIRELESS  AGE  ia  Yoar  Order. 
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826-28  Broadway,  New  York. 

Enclosed  please  find  9 for  which  send  me  the 
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l Radio  Instruments  and  Measure-, 

j ments  j 

Practical  Wireless  Telegraphy  i 
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I*  The  Wireless  Age  (one  year) 


Bucher I 

Wltli  Book  Order! 


I*  The  Wireless  Age  (two  years)  With  Book  Order* 
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JOHN  FIRTH  & COMPANY,  Inc. 

81  NEW  STREET.  NEW  YORK 


SOLE  DISTRIBUTORS  OF  THE  BALDWIN  MICA  DIAPHRAGM 
TELEPHONES,  BALANCED  ARMATURE  TYPE  THE  MOST  SEN- 
SITIVE TELEPHONE  ON  THE  MARKET,  STANDARDIZED  BY 
THE  NAVIES  OF  THE  WORLD.  SCIENTIFIC  INVESTIGATORS 
PRONOUNCE  THE  BALDWIN  “TYPE  E”  THE  ONLY  PHONE  SUIT- 
ABLE FOR  USE  WITH  THE  MARCONI  VACUUM  TUBE. 

Type  C — Navy  Standard  Type  E — Newest  Type 
Type  F — Smaller  Type 

Write  for  Catalogue 


MANUFACTURERS  OF  U.  S.  NAVY  STANDARD  LEYDEN  JARS, 
SILVER  AND  COPPER  DEPOSIT,  KOLSTER  PORTABLE  DECRE- 
METERS,  WAVE  METERS,  AND  ALL  HIGH  CLASS  MEASURING 
INSTRUMENTS. 


Federal  Radio  Accessories  and  Parts 


Are  Distinguished  for  Their 
Reliability,  Quality  and  Efficiency 

WRITE  FOR  BULLETIN  101  AND  102 
Merwt  Tjp*A.tr£K  Tcmafocmtr 

rrctasstt  VTCkaiB 

Debtor*- 1 TO  Mfflfl) 


No.  226-W 


Type  A 


AUDIO  FREQUENCY 
Transformer 
$7.10  each 


*OIMs 

CIRCUIT  WITH  TWO  STAGE  AMPLIFIER 


No.  S2-W  2200  Ohms 


LIBERTY  HEAD  SET 
$12.50  per  set 


One  226-W  Transformer  with  one  Marconi  V.  T.  gives  an  energy  amplification  of  400  times. 

(Audibility  amplification  of  20^  times.) 

Two  226-W  Transformers  with  two  Marconi  V.  T.’s  give  an  energy  amplification  of  160,000  times. 

(Audibility  amplification  of  400  times.) 

Federal  Telegraph  and  Telephone  Co. 

Buffalo,  New  York 
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“Bxf&e”  Batteries 

Their  Dependability  For  Wireless  Service  Is  Traditional 

Ever  since  an  “Exide”  Battery,  made  possible  the  memorable  message 
flashed  by  Jack  Binns  in  1909  from  the  sinking  steamer  “Republic,”  these 
batteries  have  held  a high  place  in  wireless  service. 

For  into  the  construction  of  “Exide”  Batteries  is  built  that  sturdiness, 
ruggedness  and  excess  strength  that  can  only  be  imparted  by  an  organiza- 
tion that,  for  32  years,  has  been  building  storage  batteries  for  every  purpose. 

The  Electric  Sk®ageB«teryCo. 

Oldest  and  largest  manufacturers  in  the  world  of  storage  batteries  for  every  purpose 

1888  PHILADELPHIA,  PA.  1920 

Branches  in  17  cities 

Special  Canadian  Representatives—  Chas.  E.  Good  Engineering  Co.,  Limited,  Toronto  and  Montreal 


Bunnell  Instruments  Always  Satis  fy 

Our  J ove  Detectors  Simplest  and  Best 

Beware  of  Infrlnrfnr  Imnallono 

Sample  mailed  for  $2.00  Teited  and  Guaranteed  Galena  25  cents 

Our  Keys,  Spark  Gaps,  Condensers,  Transformers,  etc.,  are  high  grade  but  inexpensive 

Distributer*  of  Standard  Electric  Novelty  Submit  Type  B “Cyclone”  Audio* 

Batteries.  Alio  De  Forest,  and  all  other  makes  of  Sigh  Clam  Wireless  apparatus, 

Send  stamp  for  our  No.  42-W  Catalog. 

J.  H.  BUNNELL  & CO.  - - - 32  Park  Place,  New  York  City,  N.  Y. 


Ohesaa  Patent 


1-Stace  Amplifier 
flt.00 


We  call  your  attention  to  the  two  new  vacuum  tube 
units  illustrated.  Both  instruments  are  designed  to 
incorporate  standard  vacuum  tubes.  Engraved  Bakelite 
Panel,  Oak  Base. 


etrtm*  letter: — 


Rochester,  N.  Y.,  June  80,  1920. 


ATLANTIC  RADIO  CO. 

Gentlemen : — I wish  to  thank  you  for  the  very  prompt  service  which 
you  gave  me  on  my  last  order  and  for  your  ability  to  deliver  at  once,  just 
what  was  wanted.  Such  service  as  I received  is  so  unusual  that  I cannot 
refrain  from  thanking  you.  The  goods  you  sent  were  all  perfect  and  the. 
best  of  the  kind  I have  yet  seen. 

' Very  truly  yours, 

( Name  on  request). 

“Bulletin  14" — 108  pa gee— over  100  lllmlntloin — sent  upon  receipt  of  ten  cents. 

A Rebate  Certificate  good  for  10  cents  on  first  dollar  order  is  inclosed. 

ATLANTIC  RADIO  CO. 


MAIN  OFFICE. 

88  BROAD  STREET 
BOSTON,  MASS. 


INCORPORATED 


PORTLAND  BRANCHi 
15  TEMPLE  STREET 
PORTLAND,  ME. 


Tube  Control  Panel 
Pries,  (18.00 


WE  TAKE  PLEASURE 


in  announcing  the  opening  of  a branch  store  of  the 
ATLANTIC  RADIO  CO.  at  15  TEMPLE  STREET, 
PORTLAND,  MAINE,  facilitating  quick  deliveries 
to  Northern  New  England  amateurs. 


THIS  MONTH 
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STANFORD  UNIVERSITY  LIBRARIES 
STANFORD  AUXILIARY  LIBRARY 
STANFORD,  CALIFORNIA  94305-6004 
(650)  723-9201 
salcirc@sulmail.stanford.edu 
All  books  are  subject  to  recall. 
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